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Abstract

Background: Inthe interest of accurately assessing the effects of digital technology use in early childhood, researchers and
experts have emphasi zed the need to conceptualize and measure children’sdigital technology use beyond screen time. Researchers
have argued that many patterns of early digital technology use could be problematic, resulting in the emerging need to list and
examine their measures.

Objective: We aimed to review existing empirical literature that is using measures for problematic digital technology use in
preschool children with the end goal of identifying a set of reliable and valid measures, predicting negative outcomesfor children’s
health, development, or well-being.

Methods: We conducted a scoping review across the Web of Science, PubMed, and Google Scholar databases to identify
peer-reviewed publications that were published from January 2012 to December 2023, were written in the English language,
described an empirical study, and included a measure of problematic digital technology use beyond exposure (ie, screentime) in
children aged 0 to 6 years.

Results:  The search yielded 95 empirical studies, in which 18 composite measures of problematic use and 23 measures of
specific problematic use aspects were found. Existing composite measures conceptualize problematic use as either a group of
risky behaviors or as a group of symptoms of a presumed underlying disorder, with the latter being more common. Looking at
their conceptual background and psychometric properties, existing composite measures fall short of reliably assessing all the
crucia aspectsof problematic digital technology usein early childhood. Therefore, the benefits and shortcomings of single-aspect
problematic digital technology use measures are evaluated and discussed.

Conclusions: On the basis of current research, early exposure to digital technologies, device use before sleep, and solitary
device use represent measures that have been consistently associated with negative outcomes for children. In addition, potential
measures of problematic use include device use during meals, device use for emotional regulation, device multitasking, and
technoference, warranting further research. Public health benefits of defining problematic digital technology use as a group of
risky behaviors rather than a group of addiction symptoms are discussed.

(IMIR Ment Health 2025;12:€59869) doi: 10.2196/59869
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the United States [1], 46% of those aged 2 to 4 years and 67%
of those aged 5 to 8 years own a mobile device (ig, tablet or
smartphone). The average daily screen time is 2.5 hours for
children aged 2 to 4 years and 3.1 hours for those aged 5 to 8
years. The same data show that many children are being
regularly exposed to screens even earlier; on average, they spend
49 minutes per day looking at a screen in the first 2 years of

Introduction

Background

Children are growing up in environments that have become
increasingly saturated with various digital devices. According
to a 2020 report on media use of children aged 0 to 8 yearsin
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their lives. In addition, most of this screen use occurs in the
absence of parents, with the likelihood of parental coviewing
drastically decreasing with increasing age. The data also show
that nearly three-quarters of screen timeis spent watching video
content, while reading, homework, and video chatting represent
only 5% of children’s screen time. Furthermore, the data from
the United Kingdom confirms that children in the United
Kingdom are no exception since 48% of those aged 3to 4 years
and 57% of those aged 5 to 7 years owned a tablet in 2020,
while 90% of those aged 3 to 4 years and 88% of those aged 5
to 7 years watched video-on-demand content [2].

Many stakehol ders have expressed concerns about the potential
harms associated with excessive screen use in early childhood.
In 2016, the American Academy of Pediatrics issued a policy
statement concerning media use in early childhood [3],
recommending that children aged <18 to 24 months avoid digital
media altogether. They argued that children aged <2 years
require “...hand-on exploration and social interaction with
trusted caregivers to develop their cognitive, language, motor,
and socio-emotional skills,” while they cannot learn from
traditional digital media in the same way. They stated that
children aged 2 to 5 years should limit screen use to 1 hour per
day of high-quality screen time, coviewed by parents to help
them understand what they are seeing. The guidelines on screen
use in children, published in other countries (eg, World Health
Organization guidelines[4], Canadian guidelines[5], and Indian
guidelines [6]), mostly followed the daily screen time limit
recommendations for each age group.

However, the screen time restriction approach has been
criticized, as many researchers and experts [7] argue that the
existing scientific evidence is not conclusive enough to suggest
appropriate amounts of screen use or preferable web-based
activities for children of different ages. A brief look at
systematic literature reviews on the effects of screen exposure
on various outcomes in those aged O to 6 years reveals largely
correlational evidence of the effect on adiposity, obesity, or
BMI [8-10]; cognitive development [8,11]; psychosocial health
[8]; and Sleep duration [10]. However, to our knowledge, this
evidence is yet to provide support for the suggested thresholds
above which screen timeis reliably detrimental to children. In
alarge study on 19,957 parents of children aged 2 to 5 years,
authors found no empirical support for well-being benefits for
children following the American Academy of Pediatrics screen
time recommendations[12]. Researchers have argued that screen
time, defined as the duration of exposure to digital devices,
misses the content and context of digital technology (DT) use
andislikely too broad and simplistic to be used asastand-alone
measure [13-15].

Owing to the shortcomings of screen time, the concept of
problematic media use, defined as “...excessive use that
interferes with the child's functioning” [16], has gained
momentum in the scientific community (eg, [17-19]). Thefocus
onimpairmentsin functioning is crucial to differentiate normal
variation from apathological level of behavior [16]. First, while
we concur with the emphasis on functioning impairments, we
will instead be referring to problematic DT use (PDTU), since
the term “media’ can also refer to traditional means of
communication (eg, newspaper and radio) or collective
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institutions engaged in mass communication [20], both of which
are erroneous interpretations of the concept. Second, we
emphasize that although interference with functioning can
certainly happen dueto “excessive use” of DT, both the content
and context of children's DT use are arguably just as
problematic. Thus, we suggest defining PDTU as any pattern
of DT use that interferes with the child's functioning.

Although theimportance of content and context may seem rather
obvious, contemporary research practicesimplied otherwise; a
systematic review of 622 screen use measures in children aged
0 to 6 years [21] found that only 10.8% of these measures
considered content and only 7% considered coviewing (ie, a
measure of context). Importantly, this preference for exposure
measures does not extend to older children and adolescents; a
scoping review of empirical studies published between 2014
and 2019 by Browneet a [22] identified 162 measurement tools
of DT use in children, adolescents, and young adults, most of
these targeting problematic or excessive and addictive use
beyond exposure. Among the 162 identified tools, only 5 were
intended for preschool children, 3 of which came from gray
literature. Evidently, despite many public concerns about harms
associated with early DT use, most established and validated
measuring toolsof PDTU areintended for adolescents or adults,
while instruments for young children are substantially less
common. Morerecently, asystematic review by Regaet al [23]
aimed to identify PDTU measures for children aged <10 years
and found 9 parent report measurement tools aimed at children
aged <6 yearsbut did not analyze their content or psychometric
properties. In conclusion, the various waysin which researchers
have attempted to measure problematic media use in young
children have not yet been critically reviewed and synthesized.
In our view, this procedureis absol utely necessary to eventually
arrive at comprehensive, valid, and cost-effective measures for
children’'s PDTU, which itself is a prerequisite for effective
screening, prevention, and treatment of at-risk children.

Objectives

On the basis of these insights, we aimed to review existing
empirical studies, which included measures of PDTU in early
childhood (ie, children aged 0 to 6 years) beyond screen time.
Since our primary objective wasto list and describe the various
existing measures and operationalizations of the proposed
concept (ie, PDTU) rather than answering a specific research
guestion, we opted for ascoping review rather than asystematic
review. The idea was to describe each measure or instrument
interms of its content, psychometric properties, and the negative
outcomesit could lead to based on the results of each included
study. Ideally, the goal was to arrive at a set of measures of
PDTU for young children, which are psychometrically sound
(ie, reliable and valid) and shown to be related to certain
undesirable outcomes (eg, behavioral or emotional problems,
deficiencies in terms of development, health, and well-being).
Finally, we aimed to search beyond the devel oped measurement
tools, seeking to identify the various single-item measures used
by researchersto assess particular PDTU practicesin preschool
children.
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Methods

Protocol and Registration

This study followed the PRISMA-SCR (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Extension
for Scoping Reviews) protocol [24]. The final version of the
protocol was agreed upon by all authors and was not
preregistered.

Eligibility Criteria

The publications considered for review had to meet the
following reguirements. (1) peer-reviewed scientific
publications; (2) published within the past 12 years (studies
dating from January 1, 2012, to December 20, 2023); (3) written
in the English language; (4) describing an empirical study; (5)
including a measure of PDTU; and (6) conducted with the
population of young children aged O to 6 years.

In addition, studies, which conceptualized and measured PDTU
solely in terms of screen time, were excluded for reasons put
forth in the Introduction section. Similarly, questions about
which digital devices a child uses and to what extent (eg,
minutes of use per day for each devicetype) were deemed overly
simplistic, experiencing the same drawbacks as screen time.

Table 1. The full search strategy used to obtain relevant records.
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Finally, questions about the content the child usually engages
in and to what extent (eg, minutes per day for each content type)
were also not considered to be sufficient measures of PDTU.
This is partly due to the vast variability of potential user
experience that exists within a single content category (ie,
“educational” content, video games, and cartoons). Furthermore,
our concern was that due to the rapid evolution of content, any
findings about the extent of the * problematic nature” of certain
content types would likely soon be out of date (ie, as noted by
Viner et al [25]).

I nformation Sources

The search for relevant publications was conducted in the Web
of Science, PubMed, and Google Scholar databases. Each of
these databases was last searched on December 20, 2023.

The Search Strategy

The final search strategy consisted of 4 groups of keywords,
separated by the Boolean operator AND (Table 1). Each
keyword group refers to a certain concept, which may be
represented by any of the listed keywords, separated by the
Boolean operator OR. In addition, filters for the date of
publishing (ie, January 1, 2012, to December 20, 2023) and
language (ie, the English language) were applied to all searches.

Concept Keywords
Measure scale OR questionnaire OR tool OR inventory OR measure OR instrument
Problematic problem* OR excessive OR patholog* OR overus* OR addict* OR com-

Digital technology use

Young children

pulsive OR dependen*

“screen us*” OR “screen exposure” OR “screen viewing” OR “screen
watching” OR “screen behavio*” OR “mediaus*” OR “media exposure’
OR “mediaviewing” OR “mediawatching” OR “media behavio*” OR
“digital us*” OR “digital exposure” OR “digital play*” OR “digital be-
havio*” OR “device us*” OR “device exposure” OR “smartphone us*”
OR “smartphone behavio*” OR “smart phone us*” OR “computer us*”
OR “computer exposure” OR “computer viewing” OR “computer watch-
ing” OR “computer play*” OR “computer behavio*” OR “tablet us*” OR
“tablet play*” OR “laptop us*” OR“TV us*” OR“TV exposure’ OR“TV
viewing” OR“TV watching” OR“TV behavio*” OR “television us*” OR
“television exposure” OR “television viewing” OR “television watching”
OR “internet us*” OR “internet exposure” OR “internet behavio*” OR
“video game us*” OR “videogame play*” OR “gameus*” OR “game ex-
posure” OR “game play*” OR “game behavio*” OR “gaming”

child* OR infant* OR toddler* OR “pre-school*” OR preschool* OR
kindergarten*

In each database, the final search strategy was applied only to
titlesand abstracts, as opposed to full texts, of published records.
In the case of Google Scholar, asimplified search strategy was
used due to the character limit, containing only the most
common keywords for each of the 4 concepts. We devel oped
the version of the search strategy with our backgrounds in
psychology and psychometrics. Afterward, we scanned the
records obtained, and the search strategy was adjusted
accordingly. The adjustments mainly consisted of adding new
keywordsfor each concept and adjusting the existing keywords
(eg, shortening phrasesto include aternative expressions). After
multiple iterations, we derived the final search strategy, which

https://mental .jmir.org/2025/1/e59869

yielded amanageable number of seemingly relevant publications
inall databases.

Selection of Sources of Evidence

All publication titles from the list of unique records were
screened by 1 researcher using the inclusion and exclusion
criteria. If eligibility was unclear based on thetitle, the abstract
was read. When ambiguity remained (eg, age of children not
specified), the publication wasincluded for full-text review. In
case of dilemmas, other authors were consulted, and
disagreements were resolved collectively.
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When screening titles, we included records mentioning the use
of DTs of some kind (eg, internet use, gaming, and television
viewing) among children. If thetarget popul ation was described
as “adolescents,” “teenagers,” “school-aged children,” or
“students,” the record was excluded without reading the abstract.
Studies of older children, adolescents, or young adults who
assessed their DT use in early childhood retroactively were
excluded. If the title mentioned the term “review” or
“meta-analysis,” the study was excluded from our selection. If
we discovered that a certain record does not refer to a
peer-reviewed paper during the screening process, it was
excluded from our selection. Titles referring to using DT for
educational or therapeutic purposes were excluded from the
selection. No automation tools were used for screening.

During the full-text review, studies on children outside the
specified age range were excluded. Studies with mixed age
sampleswereretained if measuresfor thetarget popul ation were
present, although outcomes and risk factor correlations were
not reported, asthey may not necessarily apply to children aged
<6 years. Records were excluded if they used questionnaires
that were not fully accessible; focused solely on screen time,
devices, or content type; lacked key information; or were not
in the English language.

Data Charting Process

Thefirst version of the datacharting form, that is, itsitems and
response categories for each item, was devel oped based on the
study objective and was agreed upon by all authors. Thisversion
was pilot-tested by attempting to fill in the data for the first 20
full-text records on our list. On the basis of our findings, we
made no changes to data items. However, we did adapt or add
certain response categoriesfor each item. The data charting was
performed with the Excel (Microsoft Corp) software. Two
researchers independently reviewed each eligible record and
extracted data according to the previously established response
categories in the charting form. Any inconsistencies regarding
record €eligibility or minor discrepancies in reported findings
were identified and resolved on a case-by-case basis through
discussionsamong the authors. Whileformal interrater reliability
testing (eg, Cohen k) was not conducted, we ensured consi stency
through regular meetings to discuss and resol ve discrepancies,
thereby maintaining a high level of reliability throughout the
data extraction process.
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Data ltems

The data from each eligible record, available in full text, were
extracted according to the following items:

«  Year of publishing

«  Countries where data collection took place

«  Developmental period: infants (ie, aged 0-1 year), toddlers
(ie, aged 1-3 years), preschoolers (ie, aged 3-6 years),
school-aged children (ie, aged 6-11 years), and adol escents
(ie, aged >11 years)

«  Population: the specifics of the population, other than age,

for example, general population, children with
attention-deficit/hyperactivity disorder, and children with
dysexia

+ Samplesize

«  Study type: cross-sectional, longitudinal,

guasi-experimental, and questionnaire devel opment

« Format of instrument: survey, diary, observation, and
interview

«  Measuresof PDTU: for example, use before sleep and early
exposure

«  Risk factors: demographic or population groups with more
risk

»  Adverseoutcomesand correlates: outcomes associated with
a certain aspect of children’s DT use. Only statistically
significant findings are listed.

«  Psychometric properties: reliability and any indicators of
validity. Positive correlations with a separate PDTU
measure (or screen time) serve as an indication of validity.

Synthesis of Results

The evidence is presented in a table format, in 3 tables.
Multimedia Appendix 1 [26-119] lists all papers included in
thefinal selection and summarizestheir key characteristics (eg,
year of publishing, sample characteristics, and country) and the
measures of PDTU that were used. Due to conceptual
similarities among many single-item PDTU measures, we
grouped them into categories (eg, age of first smartphone use,
age of first television use, and use of DT before 1 year of age
were classified as measures of early exposure).

Results

Selection of Sources of Evidence

The process of identifying papersthat meet the igibility criteria
isshown in Figure 1.
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Figurel. ThePRISMA (Preferred Reporting Itemsfor Systematic Reviewsand Meta-Analyses) flowchart describing the process of selection of studies.

N/A: not available.
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Study Char acteristics

For each of the 95 identified papers, certain characteristicswere
extracted and summarized in a table format (Multimedia
Appendix 1). In most (n=85, 89%) studies, PDTU measures
wereintended for preschool children. A total of 40 (42%) studies
also considered toddlers astheir target group, while only 7 (7%6)
studiesincluded infants. A large mgjority (n=86, 91%) of studies
were conducted with children with no particular specifics or
deficits. Most (73/95, 77%) of the conducted studies could be
described as cross-sectiona, while only 6 (6%) were
longitudinal. In addition, 6 (6%) studies used an experimental
research design and a further 10 (10%) studies described
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guestionnaire development. The findings of all longitudinal and
experimental studies were discussed separately to assess the
causal relationships of PDTU measures to relevant outcomes.

Characteristics of PDTU M easures

Overview

In the 95 identified papers, a variety of aspects of PDTU were
measured. Table 2 lists 23 distinct categories of PDTU measures
found in the selected papers. It presents key characteristics for
each measure for PDTU (eg, description and format), as well
asall correlationswith variousrisk factors and outcomes found
in the papers.
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Table 2. Existing measures for problematic digital technology use (PDTU) in children aged O to 6 years.

Selak et d

Measure Description Papers Format Developmental  Risk factors Adverse outcomes  Correlation with
(N=95), n period and correlates other measures
(%)

Devicesin the The presenceof 13 (14) Survey Infants, tod- Family income Poor sleep .  Screentime

bedroom digital devicesin dlers, and (-al26] quality (-, [27]
the room where preschool chil- Maternal educa deepproblems, «  Television
the child sleeps dren tion (-) [27] and emotional- viewing

behavioral diffi- time [29]
culties [26]
Obesity [28]

Early exposure  Ageatfirstexpo- 24 (25) Survey Infants, tod- Family income Poor sleep o Problematic
sureto digital dlers, and [26] quality (-) [26] use [39]
SCreens or screen preschool chil- Child'sage (-) Sleepproblems «  Screentime
time beforebeing dren [26,30,31] [26,33] [32,40,41]
agedlor2y Maternal educa Emotional-be- «  Gaming

tion (-) [32] havioral diffi- [42]
Parental educa- culties [26]
tion [33] Astigmatism
Autistic behav- risk [30]
ior [34] Cognitivedevel-
Autistic spec- opmentb (-)
trum disorder [32]
[35] Feeding prob-
Traumatic expe- lems and anger
rience [33] [33]
Family harmo- Myopia[36]
ny (-) and Social develop-
parental anxi- ment (-) [37]
ety or stress Hyperactivity
[31] [31,38]
Psychosomatic
problems and
psychological
health (-) [31]

Useduringmeals Use of digital 12 (13) Survey Infants, tod- —C Weight status «  Screen ac-
screens during dlers, and [29] cessibility
mealtime preschool chil- Difficult tem- [46]

dren perament [43] «  Screentime
Motor develop- [27]
ment () [44]
Feeding diffi-
cultiesandtime
spent eating
[45]

Usebeforesleep  Frequency of dig- 9 (9) Survey and  Infants, tod- Family income Self-regulation «  Restrictive
ital device use diary dlers, and =) 417 ability (-) [49] mediation
before going to preschool chil- Household Late sleep tim- (-), instruc-
bed, typicaly dren chaos [48] ing, sleep prob- tive media-
within 1 h before lems, sleep du- tion, and
bedtime ration (-), and couse [49]

sleep variabili-
ty [47]

Motor develop-
ment (=) [50]

Devicemultitask- Exposureto=2  2(2) Survey and  Infants, tod- Maternal educa- Behavioral .« —

ing digital screen me- interview  dlers, and tion (-), pater- problems[51]
diasimultaneous- preschool chil- nal education Preschool cog-
ly dren (-), and posi- nitive ability

tive parenting (=) [51]
() [51]
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educate them

Measure Description Developmental  Risk factors Adverse outcomes  Correlation with
period and correlates other measures
Restricted use Parent’s use of Infants, tod- — Behavioral «  Gaming
rules and restric- dlers, and problems [52] [54]
tions regarding preschool chil- Executivefunc- «  Problematic
the child’s use of dren tioning (-) [53] use (-)
digital mediaand [55,56]
whether the child
obeys(alsocaled
restrictive media-
tion)
Backgroundexpo-  Amount of expo- Infants, tod- Maternal educa- Abilitytodelay «  Parental
sure suretodigital de- dlers, and tion (=) [27] gratification (-) television
vicesturnedonin preschool chil- and difficult time [27]
the background, dren temperament .  Screentime
whilethe childis [43] [27,57]
occupied with
other activities
Problematicuse  Various compos- Toddlersand Maleindividual Expressivevo- «  Early expo-
ite measures of preschool chil- [39,58,59] cabulary (-) sure[39]
problematic use dren Family income [58,60] e Instrumenta
of digital devices (-) [58,60,61] Phonological use [39]
or technologies, Unmarried processing(-) « Emotiona
including addi- [58,62] [58,60] regulation
tional measures Non-Whiteindi- Emerginglitera [39,62]
viduals [58] cy (- [58,60] screen time
Parental age (-) Structural brain [61,67,68]
[61,63] deficitsinareas «  Television
Parental educa- supporting lan- or video
tion (-) guage [60] watching
[55,58,61,63] Negative affect [68]
Nonworking and effortful o  Inconsistent
mother [61,63] control (-) [62] mediation
Single parent, Delaying essen- and restric-
extended fami- tial needs [63] tive media-
ly, family size, Behavioral tion [55]
rural setting, problems and
day care use emotional intel-
(-), and sib- ligence (-) [66]
lings [63] Physical con-
Age[56,61] flict [55]
Cognitivestim- Parent-child re-
ulation at home lationship quali-
() [58] ty (-) [64]
Parental effica-
cy (-) [56]
Parental screen
use and
parental anxi-
ety [64]
Maternal stress
(65]
Screen timein Amount of time Toddlers and — — . —
one sitting ondigital devices preschool chil-
that the child dren
spendsin onesit-
ting
Delaying needs  Delaying daily Toddlers and — — .« —
needs during de- preschool chil-
vice use dren
Educational use  Parentsproviding Toddlersand — Behavioral . —
digital devicesto preschool chil- problems [52]
their children to dren

https://mental .jmir.org/2025/1/e59869

RenderX

JMIR Ment Health 2025 | vol. 12 | €59869 | p. 7

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

Selak et d

Measure

Description

Papers
(N=95), n
(%)

Format

Developmental
period

Risk factors

Adverse outcomes
and correlates

Correlation with
other measures

Usefor entertain-
ment

Emotional regula
tion

Instrumental use

Instructed use

Couse

Perceived nega-
tive effects

Emotional reactiv-
ity

Self-regulation

Parents providing
digital devicesto
their children to
entertain them

Parents providing
digital devicesto
their children to
improve their
mood or cam
them down

Parentsproviding
digital devicesto
their children to
complete chores
and tasks more
easily and to dis-
tract them, using
devicesasa
“babysitter”

Frequency of par-
ents helping chil-
dren understand
the digital con-
tent through in-
structionsand ex-
planations during
digital deviceuse
(alsocalled in-
structive media-
tion)

The extent to
which digital de-
vicesare used to-
gether with care-
giversor siblings,
as opposed to
solitary use,
sometimes as a
ratio compared to
total screentime

Parents' per-
ceived effect of
child’'sdeviceuse
on their hobbies,
concentration, so-
cial isolation, vi-
sion, hearing, ap-
petite, sleeping,
and family time

Frequency or in-
tensity of child’'s
negative emo-
tionsasare-
sponseto devices
being taken away
or their use being
limited

5(5)

12 (13)

11 (12)

7(7)

20 (21)

303)

2(2)

1)

Survey

Survey

Survey

Survey

Survey and
diary

Survey and
interview

Survey and
observation

Survey

Toddlers and
preschool chil-
dren

Toddlers and
preschool chil-
dren

Toddlers and
preschool chil-
dren

Toddlers and
preschool chil-
dren

Toddlers and
preschool chil-
dren

Toddlers and
preschool chil-
dren

Toddlers and
preschool chil-
dren

Parental educa-
tion (-) [62,69]
Male individu-
asandtempera-
mental surgen-

cy [70]

Age () [71]

Age (-), mae
individuals (-),
maternal educa-
tion, and posi-
tive parenting
[32]

Autism [35]

Emotional diffi-
cultiesandexec-
utive function-

ing () [70]

Outdoor play
G [72

Cognitivedevel-
opment [32]

Languagedevd-
opment delay
() [73]
Receptive lan-
guage and ex-
pressive lan-
guage [73,74]
Emotional lia-
bility (-) [40]
Social develop-
ment [37]

. Problematic
use [39,62]

. Emotional
response
[62]

«  Screentime
[41]

o Problematic
use [39]

« Screentime
and use be-
fore dleep
[49]

. Use before
deep[49]

« Screentime
G
[41,46,57)

« Emotiona
regulation
and problem-
atic use[62]
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Measure Description Format

Papers
(N=95), n
(%)

period

Developmental  Risk factors

Adverse outcomes
and correlates

Correlation with
other measures

Child’'slack of
ability to disen-
gage from activi-
tiesondigital de-
vices

dren

Sensory regula-
tion

Using screen me-
diato help with
sensory regula-
tion by taking in
or blocking out
sensory input

1(1) Survey

dren

Technoference Frequency of in-
terruptions or in-
terferencesin
parent-child inter-
actions dueto
child's or par-
ents’ use of digi-
tal devices

2(2 Survey

dren

Conflict between
parent and child
because of or re-
lated to child's
device use

Conflict dueto
use

1(1) Survey

dren

Concerns about
use

Frequency of par-
ent concerns re-
garding child’'s
digital technolo-
gy use

2(2 Survey and
interview  dren

Preschool chil- «

Preschool chil- «

Preschool chil- «

Preschool chil- «

Preschool chil-

Behavioral .

problems

[75,76] .

«  Psychosocia
difficulties and
frequency of
parent-childin-
teraction (-)
[75]

«  Prosocidity (-)

[76]

Screen time
[75]
Parents’
problematic
use [75,76]

8The negative sign indicates a negative correlation between arisk factor or outcome and PDTU measure.

bLongitudi nal associations are italicized.
’Datanot available.

Of 95 studies, 29 (30%) used a composite measure of PDTU
(ie, devel oped psychometric instruments and labeled problematic
use), which contained multiple PDTU aspects within a single
measurement tool. The most common among single-item
measures used was early exposure (n=24, 25%), followed by
restricted use (n=22, 23%) and couse (n=20, 21%).

In terms of measurement format, survey-based measures of
PDTU were by far the most common. Each of the listed PDTU
measures existed in survey format in at least 1 study. In total,
34% (8/23) of the PDTU measures used a nonsurvey format in
at least 1 study. The datafor 17% (4/23) of the measures were
obtained through an interview, 9% (2/23) through adiary formet,
and 9% (2/23) through observation. For each PDTU measure,
datawere obtained on preschool children (aged 3to 6 years) in
at least 1 study. A large proportion (16/23, 78%) of measures
was also applied to toddlers (aged 1 to 3 years). Less than a
third (7/23, 30%) of all measures were used in studies, which
included infants (aged 0 to 1 year).

https://mental .jmir.org/2025/1/e59869

Risk Factors

Themost commonly reported demographic risk factor for PDTU
was lower parental education (ie, either maternal or paternal).
Of the 23 PDTU measures, negative associations with parental
education were found for 7 (30%) measures or 70% (n=16) of
all measures for which any risk factors were reported. In
addition, being amale participant was found to be arisk factor
for 3 (13%) measures and having autism spectrum was found
to be arisk factor for 2 (9%) measures. The child's age was a
risk factor for 3 (13%) PDTU measures, although both lower
and higher age were found to be risk factors, depending on the
particular aspect (Table 2).

Detrimental Outcomes

PDTU measures were associated with 28 unique, undesirable
outcomes. Of 23 measures, 11 (48%) were found to be
associated with behavioral-emotional difficulties of children,
while 7 (30%) were correlated with developmental outcomes
(eg, deficienciesin language, cognition, or motor devel opment).
A total of 6 (26%) measures were associated with undesirable
habits (eg, poor sleeping and eating habits or delaying needs),
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and another 3 (13%) measures were associated with physical
outcomes (eg, obesity and vision problems).

Findings From Longitudinal Studies

A longitudinal study by Supanitayanon et al [32] showed that
delayed introduction to DTs (a measure of early exposure) and
verbal interaction during media use in the first 2 years of life
(ie, ameasure of instructive mediation) significantly predicted
achild's cognitive development at 2, 3, and 4 years of age. A
longitudinal study by Srisinghasongkram et al [51] showed that
screen mediamultitasking at 18 months (ie, device multitasking)
is associated with decreased preschool cognition at 4 years and
behavioral problems at 4 and 6 years. In alongitudina study
by Radesky et al [70], bidirectional cross-lagged correlations
between using devices for caming purposes and emotional
reactivity (ie, instability) were found, specifically in boys and
children with higher temperamental surgency. A study by Coyne
et a [56] showed alongitudinal association between 2 PDTU
measures; restricted use was associated with lower problematic

https://mental .jmir.org/2025/1/e59869

Selak et d

use. A study by Gueron-Selaet al [77] showed no longitudinal
relationship among screen time, background exposure to DTs
or using DTsfor emotional regulation during lockdown periods,
and children’s behavioral problems after lockdown.

Instrument Char acteristics

Overview

Among the measures of PDTU, we identified 18 multi-item
measures of problematic use, which were either fully available
or had their items described in sufficient detail. The most
commonly used was Problematic Media Use Measure-Short
Form (PMUM-SF), used in 9% (9/95) of the studies. All other
instrumentswere used in 1 or 2 studies at most. All theidentified
instruments were applied to preschool children (aged 3-6 years)
in at least 1 study. Only 22% (4/18) of them were aso tested
on toddlers (aged 1-3 years), while no instrument was used in
studiesoninfants (aged 0-1 year). Table 3 summarizesimportant
characteristics (eg, theoretical background and psychometric
properties) of all measurement tools targeting PDTU.
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Table 3. Characteristics of existing composite measures for problematic digital technology use (N=18).

Question- Descrip-  Factors or content Items,n  Background Year References  Reliability Validity Develop-
naire tion categories mental
period
Technolo- A parent « Impulsiveness 9 Item pool was 2023 [78] Cronbach CFA® cMINP  Toddlers
gy addic-  report (impulsiveness generated based 0=0.90 (df)=2.141, and
tionscale measure symptoms of on internet ad- GFI°=0.964 preschool
of technol- using atechno- diction symp- p T children
ogy addic- logical device) toms (in adoles- CFI"=0.981,
tionfor «  Implicit atti- cence) and RM-
children tudes (emotion- SEA®=0.061
aged 2 to a symptoms
5y and reactions
toward the use
of atechnologi-
cal device)
DSEQf A parent .«  Sociodemo- 86 Questionnaire 2021 [79] Cronbach a for Goodfaceand Toddlers
foryoung report graphic screen was developed each subdimen- contentvalidi- and
children  Measure time exposure based on exist- sionwere0.82 tyasjudged  preschool
of screen and home me- ing tools, parent and 0.74. k val- by 9indepen- children
exposure diaenviron- interviews, and ue=0.52-1.0and dent experts
for chil- ment expert inter- 1CC%=0.62-0.99
drenaged . Level of physi- views
2to5y cal activity
« Mediareated
behaviors and
parental percep-
tions domain
Seven-in- A parent «  Screentime 7 Itemswerede- 2021 [63] Cronbach Useof touch- Toddlers
Seven report « Early exposure signed using the 0=0.49 screens(+))  and
Screen measure «  Useduring AAP" recom- and EFAI pr@chool
Exposure  of prob- meals mendations for found 3 fac- children
Question- lematic «  Usebefore children’s me- tors
naire screen ex- sleep diause
posure «  Content
«  Coviewing
e Restrictiveme-
diation
Electron- A parent .«  Electronicme- 14 Questionnaire 2023 [80] Cronbach CFA: Toddlers
icMedia report diatime man- adapted from 0=0.93, Cron- X2=2-71, rm- and
UseQues measure agement theVideo Game bach a of each SEA=0.08, preschool
tionnaire  of how o Interpersonal Use Question- subdimension g =0.91, and
“serious’ and health con- naire by chang- were0.73, 0.80, I school-
the elec- ditions caused ing the term 0.77,and0.82  NFI'=091, aged chil-
tronicme- by electronic “videogame” to IFIM=0.94, dren
diause of media use “electronic me- TFI"=0.92,
thechild +  Lifeconflicts dia’ and reduc- and CF1=0.94
is arising from ing item num-
electronic me- bers based on
diause factor analysis®
.  Emotiond expe-
riences related
to electronic
media use
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Question- Descrip-  Factors or content Items,n  Background Year Reliability Validity Develop-
naire tion categories mental
period
PMUM® A parent . Pr_eoccupation 27 Itemsweregen- 2019 Cronbach PMUM-SF*  Toddlers
report o Withdrawal erated based on 0=0.97 (+), screen and
measure .«  Tolerance criteriasuggest- time (+), con- preschool
g;ghitl_d’s . ;Jttnsucies:m edfor IGDP in cerns about an;i !
ictive empts by the DSVI-5Y. use(+),and  School-
:Cs:e eg; fr?)rlTi to con- Content u sed to msmimmtal ﬁﬁ chil-
media .  Lossof interest generate items l;iﬂeé&
in previous that correspond § g:e
hobbiesand en- o the DSV-5 oo
tertainment criteriawere Cia Tunc '03'
. Decsived oth- drawn from the lar;)g over an
ers sbout Use literature on loove zs:g/eer}
. Usetoescape p_roblem_atlc me- gd n:jt_e_( alo of
or relievea diausein ado- ton
negative mood lescents, .Cl ni- v?r! age &
. Jeopar d experience, Planes)
dizedlostarda- ar_1d interviews
tionship or had W'.th mothers of
compromised children aged 4
functioning in to8y.
school dueto
use
«  Continued use
despite psy-
chosocial prob-
lems
PMUM- A parent «  Preoccupation 9 Items were 2019 Cronbach PMUM (+),  Toddlers,
SF report «  Withdrawa based on the 0=0.93,0.80, screentime preschool
measure o  Tolerance DSM-5 criteria 0.94,0.90,and (+), concerns and
of child's «  Unsuccessful for internet 0.91 about use (+), school-
addictive attempts by gaming disorder parent-child  aged chil-
use of parents to con- conflictover  dren, and
screen trol use screen media  adoles-
media;a «  Lossof interest use (+), emo-  cents
short ver- in previous tional regula-
sion of hobbiesand en- tion (+),
PMUM tertainment parental media
«  Deceived oth- efficacy (+),
ers about use and parental
« Useto escape screen addic-
or relievea tion (+);
negative mood PMUM-SF
o Jeopar- predicts psy-
dized/lostarda chosocial
tionship or had functioning
compromised over and
functioning in above screen
school due to time; accept-
use ablefitin
«  Continued use CFA (RM-
despite psy- SEA=0.085;
chosocial prob- CFI=0.961;
lems SRMRE=0024);
and measure-
ment invari-
ance between
boys and girls
indicated that
factor struc-
tureisthe
same for both
groups.!
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Question- Descrip-  Factors or content Items,n  Background Year References  Reliability Validity Develop-
naire tion categories mental
period
pvpust Aparent .« Deprivation 26 The origina 2016 [39] Cronbach Early expo- Preschool

report o Adverseout- version of the 0=0.90 (factors sure(-), Ingtru- children
measure comes scalewasaimed from 0.90 to mental use
of prob- «  Control prob- at university 0.91) (+), Emotion
lematic lems students. Items regulation (+);
mobile « Interaction were generated EFA found the
phoneuse avoidance based on inter- listed 4 factors

views/open-

ended questions

with students.

PMPUS was

adapted for

children

through afocus

group discus-

sion with ex-

perts.

PCIATY Apaent « —X 20 (21) The origina 2016 [52] 1CC=0.92 Panel of ex- Preschool
report version of the perts con- children
messure test was aimed firmed content
of child’s at adolescents. validity
internet A total of 5 (CV1=0.989)
addiction itemswerere-

moved as they
were not rele-
vant for
preschool chil-
dren.

SMAL- Apaent .« Digita media 25 Items were 2019 [84] — Acceptable Preschool

LQY report environment at based on re- faceand con-  children
measure home viewed litera- tent validity as
of digital «  Parent digita ture, focus judged by 4
media media habits group, and cog- independent
habitsof «  Child digital nitive inter- experts
children, media habits views
which (ie, outside of
can be preschool)
used to o Parent percep-
monitor tion of digital
changes media use
overtime o  Parentconcerns

o Parent aware-
ness of guide-
lines

. “Pon-digita
(physical and
playing)
habits”

ScreenQ A parent o  Accessto 15 The conceptual 2020 [58,60] Cronbach Criterion-rela-  Preschool

survey report screens mode! for the 0a=0.74 ed validity ref-  children
measure «  Fregquency of ScreenQ survey erenced to ex-
of adher- use was derived ternal stan-
enceto «  Contentviewed from aspects of dards of child
AAPrec- «  Coviewing media use cited cognitive
ommenda: in current AAP skillsand
tions for recommenda- home cogni-
mediause tions. tive environ-
in child- ment
hood

S-scale? 9 2016 [61] Cronbach Screentime  Preschool

for chil- 0=0.80 (+), tv/video  children

dren watching (+)
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Question- Descrip-  Factors or content Items,n  Background Year References  Reliability Validity Develop-
naire tion categories mental
period
Apaent <  Self-control The scale was
report failure based on the
measure «  Sdlience SAPS® \which
usedfor «  Seriousconse- was devel oped
screening guences based on clini-
of prqb— cal experiences,
lematic research find-
smart- ings, and previ-
phoneuse ous diagnostic
in chil- instruments.
dren
Addiction A parent « Interference 18 — 2011 [66] Cronbach CFA loading  Preschool
measure-  report with daily life 0=0.66t00.90 levelsbetween children
ment measure «  Voluntary isola- for factors 0.59 and 0.80
toolsof  of child's tion
mesasur-  smart- e Needfor com-
ingsmart- phonead- pulsory control
phonead- diction e  Persondity dis-
diction of tenden- tortion
children  cies
and ado-
lescents
PTUS Apaent .«  Continuity of 26 Items were 2022 [85] Cronbach EFA: 4factors Preschool
vy report use based on re- 0=0.94 (factors with factor children
measure .«  Resistanceto viewed litera- from 0.88 to loadings be-
of child’s control tureand criteria 0.94) tween 0.37
problem- .  Effectondevel- for internet ad- and 0.83.
atic tech- opment diction AVE for fac-
nology «  Deprivation es- torsfrom 0.41
use cape t0 0.60. CFA:
4 factor struc-
ture— RM-
SEA=0.076,
NFI=0.871,
CFI1=0.906,
IF1=0.907,
SRMR=0.071
SAS Apaent o Dalylifedigur- 10 SAS(used for 2013 [55] Cronbach Inconsistent  Preschool
sy report bance adolescents) 0a=0.91 mediation (+), children
measure «  Positive antici- was adapted to restricted use
of prone- pation be suitable for )]
ness to «  Withdrawal young children
problem- «  Cyberspace-
atic oriented rela-
smart- tionship
phoneuse «  Overuse
o Tolerance
QQ-Medi- A paent « Demographics — Inspired by ex- 2022 [86] Cronbach a for Appropriate  Preschool
aSEEp®™ reporton .« Digital media isting tools each subdimen- facevalidity  children
quantity use sionwere 0.83, asjudged by
andquali- .  Parenta media 0.84,0.90and  stakeholders.
ty of digi- tion 0.84 PCA® shows
tal media two compo-
use for nents “ restric-
bilingual tion” and “in-
children struction, su-
aged 310 pervision, and
6y co-use’
YC- . — 11 2017 [82] Cronbach
CGDaf a=0.83
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Question- Descrip-  Factors or content Items,n  Background Year References  Reliability Validity Develop-
naire tion categories mental

period
A parent Substance-relat- Principal com- Preschool
report ed addiction cri- ponent analy-  children,
measure teriaof ICD- sis: Onecom-  school-
of com- 10 ponent solu-  aged chil-
puter tion, 38.2% dren
gaming variance ex-
disorder plained. Ac-
symp- ceptable PCA
tomsin factor load-
young ings
children
Video Apaent « Interestinthe 19 Origina setof 2023 [87,88] Cronbach EFA: 4 fac- Preschool
GameEn-  report activity items reduced 0=0.93, Cron-  tors, CFA: and
gagement measure .«  Focusduring based on EFA bach o of each CMIN/(d)=4.8, school-
inChil-  of video play and CFA results subdimension  RM- aged chil-
dren gameen- « Chalengesin were0.86,0.82, SEA=0.07, dren
Question- gagement discontinuation 0.80,and 0.86  CFI=0.91,
naire o Social disen- TLlah=0.90,
gagement and
SRMR=0.058
SASC-PA Aparent o Smartphonede- 24 Domains of 2021 [83] Cronbach PCA wasused Preschool
report pendence smartphone ad- 0=0.97 (0.82-  toestablish and
measure «  Psychologica diction were 0.91 for do- domains. Each  school-
of a ill health proposed based mains), test- domaininclud- aged chil-
child's o  Physicaill on previous retest reliability editems dren and
smart- health studiesdetailing was 0.96 (0.68- with>0.30fac- adoles-
phonead- .  Academic per- the diagnostic 0.85 for do- tor loadings.  cents
diction formance criteriafor mains) Content validi-
« Social relation- smartphone ad- ty was exam-
ship diction ined by an ex-
o  Familyreation- pert panel of 4
ship psychiatrists
and 4 psychol-
ogists. A fo-
cus group was
identified to
establish face
validity.

8CFA: confirmatory factor analysis.

BCMIN: minimum discrepancy of confirmatory factor analysis.
°GFI: goodness of fit index.

der: comparative fit index.

®RMSEA: root mean square error of approximation.

fDSEQ: Digital Screen Exposure Questionnaire.

9|CC: intraclass coefficient.

PAAP: American Academy of Pediatrics.

i(+): positive correlation.

IEFA: exploratory factor analysis.

kQuastionnai re not accessible.

INFI: normal fit index.

™ FI: incremental fit index.

"TFI: total fit index.

OPMUM: Problematic Media Use Measure.

PIGD: internet gaming disorder.

9DSM-5: Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition).
'PMUM-SF: Problematic Media Use Measure-Short Form.
SSRMR: standardized root mean square residual.
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Data regarding the incremental validity, model fit, and measurement invariance of the PMUM-SF and PMUM were gathered on children aged 4 to 11

yearsand 4 to 14 years.

UPMPUS: Problematic Mobile Phone Use Scale.
YThe negative sign indicates negative correlation.
WPCIAT: parent-child internet addiction test.
XData not available.

YSMALLQ: Surveillance of digital media habitsin early childhood questionnaire.

23 Scale: Smartphone Overdependence Scale.

@S PS; Smartphone Addiction Proneness Scale.

®PTUS-Y C: Problematic Technology Use Scale for Young Children.
&SAS-SV: Smartphone Addiction Scale-short version.

adQQ—M ediaSEED: Quantity and Quality of Media Screens in Early Education and Devel opment.

#PCA: principal component analysis.
@y C-cGD: young children computer gaming disorder.

%) CD-10: International Statistical Classification of Diseases, Tenth Revision.

ATLI: Tucker-Lewis index.
ASASC-P: Smartphone Addiction Scale-Parent version.

Content, Factors, and Background

Interestingly, of the 18 instruments, 7 (39%) primarily targeted
behavioral patterns of children’sDT use and were named “ media
use” or “exposure” measures [58,60,63,79,80,84,86-88]. The
other 11 (61%) instruments could be said to measure symptoms,
or consequences, of a presumed underlying condition, and 7
(39%) of these were self-declared as measures of either
“addiction,” “disorder,” “overdependence,” or “problematic
use” [39,52,55,56,59,61,62,64,66,67,73,78,81-83,85,89,90].
Looking at the proposed factors and content categories of the
instruments in Table 3, there is a great deal of variety: no 2
instruments (except Problematic Media Use Measure, which
existsinalonger and shorter form) shared the same set of factors
or content categories. Factors ranged from typical behavioral
addiction symptoms (eg, preoccupation, tolerance, and continued
use despite problems); various consequences of DT use (ig,
“physical ill hedlth,” “adverse outcomes” and “effect on
development”); behavioral patterns (ie, frequency of DT use
and DT use hefore deep); psychological constructs (ie,
“cyberspace-oriented relationship,” “personality distortion,”
and “implicit attitudes”); characteristics of the environment (ie,
“digital media environment at home”); parental behaviors and
attitudes (ie, parental DT use and awareness); and others. In
terms of the theoretical background, 61% (11/18) of the
instruments derived the item content, at least in part, from the
literature on adolescents or adults.

Reliability and Validity

Of 18 instruments, 11 (66%) reported adequate reliability
according to the values of reliability coefficients, which were
>0.70, 4 (22%) did not report any measures of reliability, and
2 (11%) reported low reliability, on at least 1 factor. The most
commonly used instrument (PMUM-SF) aso contained the
most information regarding its validity, such as structura
validity, criterion validity, and measurement invariance. The
information supporting the validity of al other instrumentswas
partial at best.

https://mental .jmir.org/2025/1/e59869

Discussion

Shortcomings of Existing PDTU Instruments

Our scoping review showed that there are many patterns of
children’s interaction with DTs beyond quantity of use, which
can be seen as problematic in terms of their potential for
negative consequencesfor children. It seemsthat PDTU should
be understood asamultifaceted construct containing much more
than excessiveness of use. A crucial observation we madeduring
our review isthe distinction between conceptualizing PDTU as
a group of risky behaviors (ie, various ways of using DTs),
which are likely to lead to negative outcomes, or as a group of
symptoms of a presumed underlying condition (ie, addiction to
DT). Existing composite measures for PDTU (ie, scales and
guestionnaires) have represented both conceptualizations, with
the symptom view being more common. However, when
proposing symptoms of anew disorder, the primary information
source should, in our view, be clinical observations of multiple
experienced menta health professionals working with young
children. Instead, items of thereviewed PDTU instruments have
mostly been generated based on reviewing the literature,
commonly from established behavioral addictionsin adolescents
or adults, or through adapting established instrumentsintended
for older children. In some cases, clinicianswerelater consulted
to propose any necessary changes to items.

The PMUM-SF was the most commonly used instrument in
empirical research and consists of various “symptoms’ of
problematic use in line with other reviews [120]. It was shown
to be adequately reliable and correlated with various PDTU
measures, while there is also some evidence regarding its
structural validity and ability to predict relevant outcomes.
However, some arguments against its validity can be made.
First, its content is based on the Diagnostic and Statistical
Manual of Mental Disordersfifth edition criteria for internet
gaming disorder [121], for which there is a lack of expert
consensus [122]; in fact, several of them (eg, tolerance,
withdrawal, and deceiving others) were later discarded from
the International Classification of Diseases-11th edition
definition of gaming disorder [123]. Second, the concept of
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PDTU extends beyond the realm of gaming and is, therefore,
likely to manifest differently. Third, the criteria for internet
gaming disorder were proposed for the adult or adolescent
population and should not be expected to function well for the
population of preschool children. Finally, Problematic Media
Use Measure was originally validated on a sample of children
aged 4 to 11 years, or even up to 14 years, for which significant
diversity of PDTU can be expected. Unsurprisingly, some of
its factors seem inappropriate for preschool children (eg,
“jeopardized or lost a relationship or had compromised
functioning in school due to use” and “continued use despite
psychosocial problems’). Looking at the other 17 reviewed
measures, both comprehensiveness and justifications for their
proposed content or factor structure, as well as the presented
evidence regarding the instruments’ validity, leave much to be
desired. In our view, current evidence does not yet point toward
a single comprehensive, reliable, and valid measurement tool
for any of the 2 PDTU conceptualizations we observed in
infants, toddlers, or preschool children.

Risky Behaviors Ver sus Addiction Symptoms

Remaining consistent with our proposed definition of PDTU
as any pattern of DT use that interferes with children’'s
functioning, we argue for defining PDTU through a collection
of risky behaviors. This approach offers several benefits. First,
focusing research efforts on devel oping, measuring, testing, and
refining the PDTU concept in this way would yield valuable
insightsinto the most significant wayschildren use DTsto their
detriment. From a public health perspective, thisfocus has great
potential to aid prevention efforts aimed at reducing the
incidence of PDTU in children and the harm it causes. With
high-quality evidence about the risks associated with specific
DT practices, the effectiveness of awareness campaigns among
parents and the screening of children for risky behaviors could
be greatly improved. In contrast, adopting the addiction view
of PDTU would do little to identify preventable DT practices
causing harm, while screening for “addiction” symptomswould
likely identify children with significant impairments in
functioning, whichisanotably delayed point from aprevention
standpoint.

Summary of Reviewed Single-ltem M easures

Overview

Besides existing instruments, this review uncovered many
potential single-item measures of PDTU. Notably, patterns of
DT use are rarely directly observed in empirical research;
instead, most (89/95, 94%) identified measures exclusively
consisted of parents or caretakers recollecting their children’'s
behavior over acertain period. Similar findings have previously
been reported [124]. Parent reports can be biased, as 1 study
showed that parental reporting of coviewing, screen timelimits,
and active mediation were all significantly higher than the
reports of their school-aged children for the same measures
[125]. Still, parental reporting is considered accurate for
screening and assessment of young children, especially for
observable behaviors [126] and is the most practical solution
for children aged 0O to 6 years. In the subsequent sections, we
provide some insights regarding key PDTU measures, which
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should be considered by both professionals and researchers
when attempting to comprehensively assess children’s PDTU.

Early Exposure

Measures of early exposure to DTs have been operationalized
aseither age of first DT use or theamount of use beforeacertain
age (eg, screen time before the age of 1 year or 2 years). Our
review examined multiple (8/95, 8%) studieswhere associations
between early exposure and the likelihood of undesirable
outcomes (eg, poor cognitive development and eyesight issues)
were found, which included 2 longitudinal studies. Within the
literature not included in thisreview, deep problems and obesity
were aso highlighted as outcomes of early exposure [127].
Interestingly, higher family income and parental education were
associated with earlier first exposure to DTs, contrary to the
findingsof Kilic et al [128]. Considered together, thesefindings
suggest that early exposure is one of the more evidence-based
PDTU measures currently available and should be considered
in any assessment of children's PDTU.

Device Use Before Sleep and Devices in the Bedroom

Device use before sleep referred to the frequency of DT use
before going to bed, typically within 1 hour of bedtime. Devices
in the bedroom are operationalized as the number of usable
digital devices present in the room where the child sleeps.
Although the latter is a less-direct measure of children’s DT
use, it was included in our review due to the reasoning that the
presence of digital devices in the bedroom leads to a higher
likelihood of unsupervised DT use or ahigher likelihood of DT
use before bed. In our reviewed studies, both measures were
found to be associated with multiple measures of sleep quality.
Thisfinding was consistent with research showing the effect of
these same PDTU measures on sleep quality in preadolescents
and adolescents [129,130]. Particularly, due to the likelihood
of their effect on sleep, we suggest including at least 1 of these
2 measures in the process of children’s PDTU assessment.

Couse or Solitary Use and I nstructed Use

Cousing DTs, or rather, alack of cousing, was one of the more
common PDTU measures and refersto the extent towhich DTs
are used together with caregivers or siblings, sometimes as the
ratio of total screen time. Cousing was positively associated
with multiple measures of language devel opment and with social
development. The positive association between cousing and
learning has also been found in previous studies[131]. Cousing
was hegatively associated with a child's emotional liability,
indicating the potential benefits of cousing DTs on the one hand
and the risk of children's solitary use on the other hand. A
related PDTU measure wasinstructed use, that is, the frequency
of parents helping children understand and navigate through
digital content with the help of instructions and explanations,
which can be considered a cousing measure aswell. Instructed
use in the first 2 years of life was associated with cognitive
development at the age of 2, 3, and 4 years in a longitudinal
study [32] but not with any other outcomes. On the basis of
these findings, we suggest including some measure of cousing
DTsinto the process of ng children’s PDTU, whether in
the form of general couse or instructed use. Alternatively, the
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amount of unsupervised, solitary DT use may also be worth
exploring as an operationalization of the same concept.

Device Use During Meals

Of 95 studies, 10 (11%) measured the frequency of DT use
during meatime. Only 1 (1%) study reported a positive
correlation with weight, and another reported acorrelation with
feeding difficulties and time spent eating. The 2 other correlates
(ie, difficult temperament and poor motor development) were
lesslikely to bedirect consequences of device use during meals.
While these findings on preschool children were hardly
conclusive, an experimental study on children aged 9to 12 years
[132] showed that children watching television while eating
spent more time eating and consumed more calories than
childrenin the control group, indicating device use during meals
disrupts habituation and often leads to higher energy intake.
Thisfinding was al so supported by across-sectional study [133].
Thus, researchers and professionals ng PDTU may want
to consider including a measure of device use during mealsin
the PDTU assessment process.

Technoference

Technoference is a relatively new concept and refers to the
frequency of interruptionsin parent-child interaction dueto DT
use. Despite being studied in only 2% (2/95) of the papers,
technoference in a parent-child relationship showed significant
associationswith behavioral problems, psychosocial difficulties,
and lower prosociality of the child. These findings are consistent
with previous studies[134,135]. Importantly, 1 (1%) paper [76]
distinguished between technoference due to a child's DT use
and technoference dueto aparent’s DT use. In our review, only
the former was considered ameasure of children’'sPDTU. These
initial findings suggest that technoference may present an
important aspect of PDTU and should be studied further.

Restricted Use

One of the most commonly studied single-item measures,
restricted use, often called restrictive mediation, refers to
parents’ use of rules and restrictions regarding their child'sDT
use. Contrary to our expectations, more restricted use was
associated with 2 negative rather than positive outcomes. On
the other hand, restricted use was associated with
less-problematic use in 2% (2/95) of the studies, one of which
was longitudinal. Furthermore, some other studies suggested
positive consequences of restrictive mediation [136]. We
propose that theseinconsistent correl ations may be dueto cases
where parents manage to limit children’s DT use more
spontaneously or due to parents being more likely to resort to
explicit rules and restrictions once their children’s behavior
becomes problematic. While setting explicit rules and
restrictionsregarding children’'sDT useisgenerally considered
good advice to parents, the absence of such explicit rules and
restrictions may not work well as ameasure of PDTU. Finally,
this finding suggests that less-direct measures of PDTU, such
as restrictive mediation, which primarily measures parent
behavior, may be inadvisable.

Purpose of DT Use

Quite commonly, researchers asked parents and caregivers
regarding the purpose for which devices were given to children
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(eg, for education, entertainment, regulation of a child’'s
emotions, or practical purposes). Using DTs for emotional
regulation yielded significant longitudina relations with a
child’s emotional stability in 1 study, which was also found in
studies on adolescents [137]. Because using substances or
behaviorsto improve one’'s mood is also among the criteriafor
many addictions, this PDTU measure should certainly be
considered and explored further. Educational use, use for
entertainment, and instrumental use did not turn out to be
effective predictors of negative outcomes for children, as only
one such outcome was found across these 4 PDTU measures.
Asmentioned earlier, we propose that thisis due to them being
less-direct measures of children’'s PDTU, through which
children’s PDTU might be deduced. A potential issue with
purpose-of-use measures is that despite providing insight into
how children use DTs at the start of the session, the pattern of
their interaction with DTs may change soon after, regardless of
parents’ initial intentions.

Background Exposure

Only 1 (14%) out of 7 studies, which included a measure of
background exposure (ie, the amount of child’s passive exposure
to DTs, turned on in the background), reported associations
with negative outcomes. One potential issue with this measure
may be that, since children likely switch between active and
passive exposure quite commonly, it is probably difficult for
parents to keep track of, recollect, and accurately assess
background exposure.

Consequences of Device Use

PDTU measuresthat described mostly short-term consequences
of DT use, such as emotional reactivity, perceived effects of
device use, conflict due to device use, and concerns about a
child’s device use, did not yield any correlations with
undesirable outcomes. Whilethisis almost certainly dueto the
limited number of studies testing such associations, a potential
issue of these variables as measures of PDTU is that the
likelihood of various consequences always depends on factors
beyond patternsof DT use, such as child temperament, parents’
personality traits and attitudes, and family dynamics.

Other Measures

For other PDTU measures, listed in Table 2, fewer or no findings
regarding their associations with negative outcomes, other
PDTU measures, or demographic factorswerefound. Sincethis
may have been due to the lack of empirical work using these
measures, more research is suggested to conclude their
usefulness and predictive potential.

Practical Implications

The findings of this review provide valuable insights into the
concept of PDTU and how it should be measured and can thus
serve awide range of stakeholders, such as researchers, public
mental health professionals, clinicians, educational
professionals, policy makers, and others. The highlighted
shortcomings of existing PDTU measures indicate the need for
comprehensive, evidence-based, and standardized toolsto assess
early PDTU. The lack of such atool challenges comparisons
across studies and limits the development of evidence-based
interventions, which has also been emphasized by other
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researchers [23,120]. Therefore, the results of our study can
serve researchers as a basis for the development of
age-appropriate measurement tools, that is, tools targeting
preschool children specifically, instead of adapting measurement
tools intended for adolescents or adults. Moreover, the key
criteria that these tools should follow are to measure PDTU as
agroup of risky behaviorsrather than addiction symptomssince
the former provides more benefits regarding identifying and
mitigating harm. Furthermore, these findings can serve as a
foundation for designing informed longitudinal studies to
identify causal relationships among DT use behaviors and
related long-term outcomes and to better monitor PDTU in the
most susceptible populations, that is, infants, toddlers, and
preschool children.

Furthermore, the results of this study can serve researchers and
clinicians collaborating to devel op assessment toolsthat ensure
that symptoms and behaviors reflect clinical realities. The
findings can enhance screening practices and inform clinicians
on how to effectively include PDTU screening in routine
developmental assessments to support early identification of
potentially risky behaviors (eg, bedtime use, solitary use, or the
use of DT for emotiona regulation). Early identification and
intervention can mitigate potential negative outcomes, such as
developmental delays and mental health problems. In terms of
policy and public health implications, the findings of the review
can inform policy makers to support and promote the
establishment, implementation, and advocacy of guidelines on
DT use and the development and establishment of policies
promoting healthy digital habits, especially for at-risk children
and families. Meanwhile, public mental health specialists can
use these resultsto design and implement targeted public health
interventions, such as awareness campaigns and programs aimed
at educating families about the potential risks associated with
specific DT use practices.

Limitations

A key limitation of the findings resulting from our scoping
review is the relative absence of firm evidence regarding the
effects of any patterns of PDTU and certain undesirable
outcomes. On the one hand, experimental and longitudinal
research in thisareais scarce, which meansthe conclusions are
mainly based on correlational datafrom cross-sectional studies.
Onthe other hand, even cross-sectional studiesincluding PDTU
measures beyond exposure are far from numerous for this
population. Due to this, despite our recognition of the need to
differentiate between findings and recommendationsfor infants,
toddlers, and preschool children, we are currently unable to
provide separate conclusions for each of these subgroups. In
addition, due to our decision to only study measures of PDTU
in children and due to most of these measures not including
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direct observation of behavior, a somewhat arbitrary decision
had to be made regarding how indirectly a certain measure
should target children’sbehavior to still be considered ameasure
of PDTU. We expect that only a considerable amount of
high-quality psychometric analyseswill eventually reveal ways
in which PDTU can be measured and how it cannot be.
Furthermore, our scoping review did not include a search of
gray literature, as we expected that useful findings regarding
the negative outcomes of PDTU measures are much morelikely
to come from peer-reviewed scientific papers, although some
measures may have been missed on thisaccount. Finaly, asthe
primary purpose of our scoping review was the identification
and description of various PDTU measures, we did not conduct
any risk of bias analysis. Still, some of our conclusions partly
depend on the extent of evidence regarding each measure, and
thus, evaluating therisk of biasin each source of evidencewould
have been an added benefit.

Conclusions

In times when digital devices are increasingly accessible and
used by children from infancy onward, researchers have begun
to realize that screen timeislikely not the optimal or sufficient
waly to assesstherisk of troubling outcomes dueto early device
use. Our scoping review showed that many different measures
of PDTU in early childhood exist, focusing on much more than
mere exposure. While the extent of correlational evidence
suggests that many patterns of DT use may be problematic, the
number of displayed longitudinal effects on adverse outcomes
is dtill insufficient to establish firm conclusions about their
detrimental effects. Nevertheless, based on the findings of
reviewed empirical studies, we recommend including the
following measures in any assessment of children’s PDTU:
early exposure to digital devices, device use before deep or
devicesin the bedroom, and cousing devices or its counterpart,
solitary device use. Moreover, device use during meals, device
use for emotional regulation, device multitasking, and
technoference may be promising PDTU measures but would
benefit from more research to confirm their predictive potential.
Research regarding the effects of other PDTU measures beyond
exposure is still relatively modest.

This review shows that a lot of work remains to be done to
establish the key problematic patterns of DT use in early
childhood and how these patterns should be measured. Using
reliable, valid, and comprehensive measures in this area is a
prerequisite to fully assess and gain insight into the short- and
long-term impact of DTs on children’s overall well-being. We
urge researchersto use more quasi-experimental and longitudinal
research designs, testing the effects of particular patterns of
PDTU on children’s health and well-being while keeping the
ethical concerns of these studiesin mind.
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