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Abstract

Preschool-aged children are growing up in an environment saturated with screens, which provokes a significant public health
issue, given its potential associations with adverse physical, cognitive, and psychosocial outcomes. The present article aims
to systematically summarize the interventions for reducing screen time in preschool-aged children. A systematic review of
relevant articles was carried out using 5 main databases until October |5, 2023. From 71 studies initially found, eight were
included in the qualitative synthesis. It was provided a methodological assessment of various studies based on 10 criteria,
with scores ranging from 12 to 20 out of the total possible score, indicating the extent to which each study adhered to key
methodological standards. Various interventions targeting preschool-aged children’s screen time showed mixed results.
While some, like the Parents’ Screen Time Reduction Program, led to significant reductions in screen time and improved
parental attitudes and behaviors, others, such as short counseling interventions, did not yield significant changes. Screen
time among preschoolers can be effectively reduced by targeting parents’ knowledge and attitude through comprehensive,
parent-involved approaches involving repeated reinforcement and teaching them about the consequences of screen time
and how they can proceed to reduce it for their children.
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Introduction an area of concern for parents, educators, and health pro-
fessionals alike.

Australia, Canada, South Africa, New Zealand, and the
World Health Organization have released 24-h physical
activity guidelines for children under Syears of age,”!! rec-
ommending a “best day” for children’s sleep, physical activ-
ity, and sedentary behavior, including screen time. This
“count throughout the day” approach places each behavior on
a continuum, where a decrease in 1 behavior leads to an
increase in another. The early years are also a critical period

The rapid evolution of digital technology has drastically
altered the lifestyle and habits of individuals across all age
groups,' particularly the young generation.? Preschool-
aged children, typically aged 3 to 5 years, are growing up in
an environment saturated with screens, whether it be tele-
visions, computers, or handheld devices. The concern sur-
rounding excessive screen-time among this age group has
emerged as a significant public health issue, given its
potential associations with adverse physical,® cognitive,'
and psychosocial outcomes such as obesity, delayed lan-
guage acquisition, and social-emotional problems.“‘é In University of the Basque Country, UPV-EHU, Leioa, Spain
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for the development of healthy behaviors, as screen time and
physical activity appear to extend from early childhood into
late childhood and adolescence, thus affecting later sleep.?
Another negative effect is related to sleep, following showed
that too much screen time affects the amount and quality of
sleep, which can lead to high blood pressure, low cholesterol,
and cardiovascular disease.'*!> Other profound effects
include effects on vision, loss of bone density, depressive ten-
dencies and suicidal thoughts, difficulty to focus, and atten-
tion deficit hyperactivity disorder, are possible consequences
of excessive screen time.">® The American Academy of
Pediatrics (AAP) has delineated guidelines suggesting that
children aged 2 to Syears should have no more than 1h of
screen-time per day.'® Prolonged screen time often displaces
time that could be spent on physical activities,!” as preschool-
ers spend more time in front of screens, they engage less in
physical play, which is crucial for their motor development and
overall physical health.> However, several studies have
revealed that a substantial proportion of preschool-aged chil-
dren exceed this recommended limit,>'4!® thereby heightening
the urgency to identify and implement effective interventions
to mitigate excessive screen time.

Reducing screen-time in preschool-aged children is a
complex, multifaceted challenge that necessitates a holistic
approach encompassing various stakeholders including par-
ents, educators, and policymakers.'” A plethora of interven-
tions have been developed and evaluated in the literature,
ranging from parental education and counseling, to environ-
mental modifications in preschool settings, and policy-level
initiatives.*!%2° These interventions aim to foster a conducive
environment for reducing screen-time and promoting alterna-
tive, healthful activities among preschool-aged children.

This systematic review endeavors to provide an over-
view of various interventions aimed at reducing screen-time
among preschool-aged children, discussing their efficacy,
implementation challenges, and implications for practice
and policy. A comprehensive understanding of these inter-
ventions and their outcomes is crucial for devising effective
strategies to tackle the issue of excessive screen-time,
thereby contributing to the promotion of healthier develop-
mental trajectories for preschool-aged children. Through a
thorough examination of existing literature, this research
aims to contribute to the broader discourse surrounding
digital wellness among preschool-aged children, and pro-
vide actionable insights for stakeholders involved in early
childhood education and health promotion.

Method

Experimental Approach to the Problem

The current systematic review adheres to the guidelines for
conducting systematic reviews in the physical education
and sport sciences?! and PRISMA.?

Information Sources

Databases: PubMed, ProQuest Central (including 26 data-
bases, eg, ERIC and Education Database), Scopus, Teacher
Reference Center, and Web of Sciences databases were
selected for running out this systematic review.

Search date: October 15, 2023.

Search Strategy

Search terms (following PICOS strategy): (preschool OR
kindergarten OR toddler) AND (reduc*) AND (“screen
time” OR television OR computer OR videogame) AND
(“randomized controlled trial*”).

Eligibility Criteria

The authors followed these steps for performing eligibility
criteria:

1. Running out the
database.

2. Identify title, authors, date, and database of each of

the included article and download to an Excel

spreadsheet.

Remove duplicates.

4. Screen each of the remaining article according to
inclusion/exclusion criteria (see the Table 1).

systematic review in each

W

Assessment of Study Methodology

Using randomly selected experimental (EXP) and control
(CON) groups, the methodological quality of pre-test-post-
test studies was evaluated using the Physiotherapy Evidence
Database (PEDro) scale. On a scale from 0 (poor method-
ological quality) to 10 (high methodological quality), the
internal study validity is scored. The quality score assigned
to each segment ranges from 0 (“no”) to 1 (“yes”), contin-
gent upon the number of points earned. The scale has 10
measuring components (see Table 2).

Results

Identification and Selection of Studies

From the initial 71 articles (PubMed=20; ProQuest
Central=18; Scopus=18; Teacher Reference Center=1;
and Web of Sciences=14), the authors reviewed the titles
and abstracts of the remaining 71 articles after eliminating
42 duplicates. Out of these, 7 articles were disqualified for
not meeting the fifth inclusion criterion. About 3, 1, §, and
1 articles from the remaining 22 were discarded because
they did not satisfy the first, second, third, and fourth inclu-
sion criteria, respectively. As a result, the qualitative
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Table I. Inclusion/Exclusion Criteria.

Topic Inclusion

Exclusion Search coherence

Population Children from preschool or
kindergartens

Intervention or  Children involved in preschool-

Children who do not attend preschool or
kindergartens
Children not involved in preschool-aged —

Results extracted from teacher’s opinion,
interviews, observations, perceptions, or
experiences during a certain program.

Preschool*, kindergarten

(reduc*) AND (“screen time”
OR television OR computer
OR videogame)

Program proposals without considering
children in their studies.

exhibition aged intervention intervention
Results Outcomes related to reduction
of screen time
Study protocols.
Study design Randomized controlled trials or

parallel trials trials
Peer-reviewed, original, full-text

studies

Other critics

Non-randomized controlled trials or parallel

“Randomized controlled trial*”’

Articles written without peers, reviewing the —
complete original text studies.

Table 2. Methodological Assessment of the Included Studies.

Reference | 2 3 4 6 7 8 9 10 Score
Birken et al? 2 2 2 2 2 2 0 2 2 2 18/20
Boonmun et al?** 2 2 2 2 0 0 2 2 2 2 16/20
De Coen et al?® 2 2 nla 0 0 0 2 2 2 2 12/18
Dennison et al?® 2 2 0 2 n/a n/a 0 2 2 2 12/16
Lumeng et al?’ 2 2 2 2 2 2 2 2 2 2 20/20
Raj et al?® 2 2 2 2 0 0 2 2 2 2 16/20
Tuominen et al?® 2 2 2 0 0 0 2 2 2 2 14/20
Yilmaz et al®® 2 2 2 2 2 2 2 2 2 2 20/20

Item | =subjects were randomly allocated to groups (in a crossover study, subjects were randomly allocated an order in which treatments were
received); ltem 2 =allocation was concealed; ltem 3 =the groups were similar at baseline regarding the most important prognostic indicators; Item
4 =there was blinding of all subjects; Item 5 =there was blinding of all therapists who administered the therapy; ltem 6 =there was blinding of all
assessors who measured at least | key outcome; Item 7=measures of at least | key outcome were obtained from more than 85% of the subjects
initially allocated to groups; Item 8=all subjects for whom outcome measures were available received the treatment or control condition as allocated
or, where this was not the case, data for at least | key outcome was analysed by “intention to treat”; ltem 9 =the results of between-group statistical
comparisons are reported for at least | key outcome; Item 10=the study provides both point measures and measures of variability for at least | key

outcome.
*No genuine no-intervention group.

synthesis of the systematic review contained 8 randomized
controlled trials (Figure 1)

Quality Assessment

The quality assessment for this systematic review can be
found in Table 2. Table 2 presents a methodological assess-
ment of several studies based on 10 criteria. Each study was
evaluated for factors such as random allocation of subjects,
blinding, similarity of groups at baseline, data collection,
and reporting of statistical comparisons.

Scores ranged from 12 to 20 out of the total possible
score. Studies by Lumeng et al*’ and Yilmaz et al** scored
the highest, meeting most criteria, while some studies, like
De Coen et al*® and Dennison et al,® scored lower due to
missing data or lack of blinding. However, the studies

differed in quality, with scores ranging from 20/20?7 to
14/20?° and 12/18.% The most common shortcomings were
Item 5 (there was blinding of all therapists who administered
the therapy) and Item 6 (there was blinding of all assessors
who measured at least 1 key outcome). Other shortcomings
were Item 3 (the groups were similar at baseline regarding
the most important prognostic indicators), Item 4 (there was
blinding of all subjects), and Item 7 (measures of at least 1
key outcome were obtained from more than 85% of the sub-
jects initially allocated to groups). Out of these, the Item 4
shortcoming is the most significant with regards to screen
time outcome. Lack of blinding subjects might lead to con-
firmation bias by parents subconsciously or consciously
reporting in line with whatever outcome they perceive to be
expected. All of the studies that were able to demonstrate
reduced screen time fulfilled Item 4, but 2 of the studies that
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= —
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Figure 1. Flow diagram of the study.

were not able to demonstrate reduced screen time>>* didnot ~ reasons, for example because they were not allocated to the
fulfill Item 4. Another potential weakness could be drop-out intervention group, or because they were unable to achieve
bias. Participants might have dropped out for various  the results they are hoping for.
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Study Characteristics

Quantitative synthesis. The interventions varied in their
effectiveness in reducing screen time among preschool-
aged children. Birken et al?® found no significant differ-
ences in screen time following a short counseling
intervention. Boonmun et al** demonstrated significant
reductions in children’s screen time after implementing a
parent-focused program. De Coen et al® reported no sig-
nificant intervention effects on screen time but observed
promising results in reducing excess weight gain in low-
socioeconomic status communities. Dennison et al?® sig-
nificantly reduced screen time with a preschool-based
intervention targeting television viewing. Lumeng et al?’
did not observe a reduction in screen time despite targeting
emotional and behavioral self-regulation. Raj et al?® effec-
tively reduced screen time among preschoolers from low
socioeconomic families with a digital parental health edu-
cation intervention. Tuominen et al*® found no effect on
screen time with a movement-to-music video program for
mother-child pairs. Yilmaz et al*® reported reductions in
screen time and aggressive behavior with a simple interven-
tion in primary care settings.

Qualitative synthesis. The interventions highlighted various
strategies, including behavioral counseling, parent training,
multi-component interventions, preschool-based programs,
digital health education, and simple interventions at health
maintenance visits. While some interventions targeted par-
ents, others focused on children or both. The findings high-
lighted the importance of considering parental and child
factors in designing effective interventions. Additionally,
the setting of the intervention, duration, and the use of dif-
ferent test instruments and variables varied across studies.
Overall, the results suggest the need for comprehensive
approaches tailored to specific contexts to effectively
reduce screen time in preschool-aged children.

The characteristics of studies were extracted and clus-
tered in Table 3.

Discussion

This paper investigated 8 studies aiming to reduce pre-
school-aged children’s screen time by employing various
interventions. The studies showed mixed results, as
Boonmun et al,>* Dennison et al,?® Raj et al,?® and Yilmaz
et al*° found reduced screen time, while Birken et al,”> De
Coen et al,>® Lumeng et al,”” and Tuominen et al* did not.
Studies that found reduced screen time had a few vari-
ables in common that seemed to be of significance, although
these variables were not necessarily exclusive, as they could
also be found in some of the studies that did not find reduced
screen time. Repeatedly reinforcing the knowledge of and
attitude toward screen time and its potential consequences,

and instruction on how to reduce screen time, seemed to be
2 central variables. The parents’ knowledge and attitude
were repeatedly reinforced with counseling and/or informa-
tive material. Instruction on how to reduce screen time
included how to remove or discourage use of screen devices,
and suggesting alternative activities for replacing screen
time. Successful screen time reduction also seemed to hap-
pen in studies primarily focusing on this particular issue,
while studies primarily focusing on other health issues such
as obesity did not succeed.

Boonmun et al** included group discussion for parents in
the intervention group, which could potentially have a moti-
vational effect on the parents by increasing their team spirit,
thus reinforcing their belief and loyalty to the intervention.
The intervention of Tuominen et al?’ included sessions of
exercise while watching and following along with video,
thus adding to screen time. However, the authors did not
find any significant change in screen time after the interven-
tion, despite parents on average reporting 1.9 sessions last-
ing 17 min among 36 children. This suggests that, although
the children didn’t reduce their screen time, they replaced
some of their usual screen time with exercise-centered
screen time.?!

As many of the interventions took place at home and/or
at daycare/preschool, the studies were not necessarily con-
ducted in a controlled environment. Additionally, screen
time was reported in logs and/or questionnaires. This brings
a degree of uncertainty to the subjects’ enactment on the
intended interventions, and to the recorded screen time data
due to potential recall bias. The questionnaires could also
differ in quality, and screen time could be estimated by dif-
ferent methods. The exact method studies used to quantify
screen time is somewhat unclear, although, it seems like the
methods entailed parents recording the children’s screen
time in various ways, ranging from extrapolating weekdays
screen time from a single weekday’s data to recording
screen time on a day-by-day basis.

The duration of the interventions ranged from 2 months
to 2 years. Baseline screen time was in some studies com-
pared to screen time at multiple follow-up occasions, but
was in others only compared to post-intervention screen
time. In the latter case, the wrong conclusion might be
drawn regarding interventions which yielded an initial but
gradually diminishing effect (eg, due to lack of motivation
because of insufficient repeated reinforcement). Shorter
studies and/or studies with frequently repeated reinforce-
ment could therefore have benefited with regards to record-
ing a significant effect on screen time. It is also possible that
seasonal habits might have been a confounding factor, as
screen time could be more prevalent during winter than
summer.

The studies spread across different eras. The oldest study
(Dennisson et al,?® was conducted before the release of the
iPhone, a historic moment considering our daily interaction
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with screen devices. The most recent studies?*?® were con-

ducted in the COVID and post-COVID era. Attitude toward,
possession of, and habits surrounding screen devices might
differ across the eras these studies were conducted. During
the COVID pandemic in particular, people were mostly
staying at home due to the extraordinary circumstances. It is
reasonable to assume this would have an effect on chil-
dren’s daily screen time, as children at home have been
shown to accumulate more screen time than children in day-
care.’? The studies also spread across different geographical
locations all over the world, including Canada, Thailand,
Belgium, USA, Malaysia, Finland, and Turkey. The partici-
pants might therefore be of different socioeconomic status,
which could be related to the number and types of screen
devices present in a home. For example, children of fami-
lies with high socioeconomic status are more likely to have
a television in their own personal bedroom.® Thus, the gen-
eralizability of the studies might be limited to a particular
era or socioeconomical group.

Conclusion

Screen time among preschoolers can be effectively reduced
by targeting parents’ knowledge and attitude through com-
prehensive, parent-involved approaches involving repeated
reinforcement and teaching them about the consequences of
screen time and how they can proceed to reduce it for their
children.
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