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Abstract- Although a number of studies have been conducted over the past decade on the association be-
tween screen time and developmental outcomes in children, most studies mainly deal with the problem
of obesity and physical fitness of children, while the studies on the association of screen time and mental
health are rare, and there is especially a lack of research concerning internalized problems in children. Early
detection of psychological problems is one of the foundations of later successful prevention and treatment,
and some research shows that as many as 20% of children, including kindergarten children, exhibit certain
psychological difficulties, and also that certain behaviours of preschool children are associated with various
mental disorders and problems in adulthood. The aim of this research was to examine the correlation be-
tween total screen time and some indicators of the mental health of children- emotional reactivity, anxiety /
depression, somatic problems, withdrawal, sleeping problems, attention problems, and other problems, in a
sample of Croatian children attending kindergartens. We also examined moderating effects of child’s involve-
ment in other activities, such as physical activity, playing with peers, overall outdoor activities, and time spent
in other activities. In this paper, potential risk and protective factors related to screen time were investigated
in preschool children, with a focus on their mental health.
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Introduction also use them to show their children cartoons
Most modern families have smart mo- ©Of other video materials on the Internet [1].

bile phones and tablets, together with TV ~ Recent literature has been using the gener-
: . ¢ . 3 .

sets and computers. These devices ate easily ally accepted phrase ‘sereen fime’ meaning the

used when children are nearby and are usuy-  time spent in front of any sort of screen, in-

ally available to parents all the time. Parents ~ cluding smart phones, tablets, TV sets, video
games, computers and any other mobile de-

vices [2]. The prevalence of high sereen time
Correspodence to: and its harmful effects on children’s health is
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possible research conducted into the impact
on the development, learning and family life
of young children [2].

Estimates in literature show that socio-
emotional and behaviour problems affect 5
— 20% of pre-school (younger than 5 years
of age) children, regardless of population,
context and study methodology [4-8]. It is
known that certain behaviours of pre-school
children are related to various psychological
disorders and problems in adulthood [9,10].

Longitudinal study by Caspi and associ-
ates [10] finds that children estimated as im-
pulsive, irritable and emotionally unstable at
the age of three, showed elevated scores of
negative emotionality, and showed antisocial
behaviours more frequently at the age of 26;
those who were withdrawn and fearful grew
up into over-controlling and non-assertive
young adults. The results of this and similar
studies have significant practical implications
because they show that eatly childhood be-
haviours have considerable and intense im-
pact on their later life, including the develop-
ment of social skills, academic achievements
and mental and physical health [11,12].

The impact of screen time on the negative
developmental outcomes has not been suf-
ficiently studied yet. Studies about the rela-
tionship between mental health and sereen time
in children, especially pre-school children, are
scarce.

Research into sereen time in young children
usually focuses on studying their physical
health, i.e. correlation between the amount
of screen time and obesity and physical fitness
[13-18]. Some studies have found negative ef-
fects of watching TV on pre-school popula-
tion.

Spanish study on 1,000 children aged from
2 to 6 found that >1.5 hours of watching TV
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per day was associated with shorter sleeping
time [19]. A lack of research related to in-
ternalized problems in pre-school children is
especially striking, while externalized issues,
the correlation between screen time (especially
playing games) and aggressive behaviour as
well as attention and concentration difficul-
ties [20-23] have been studied more often.
Some studies find that child does not even
need to actively use sereen time to suffer from
the described negative effects; mere exposure
to TV set being on even if the child aged 6 to
18 months is doing something else is linked
to more externalized issues in children [24].

Groups of renowned international ex-
perts drafted recommendations about limit-
ing the total sereen time in childhood. For ex-
ample, according to the Guidelines of the
American Academy of Paediatrics, children
younger than two should not be exposed to
screens at all, while pre-school children could
spend max one hour per day with their par-
ents included in the activity [25]. Today, stud-
ies show that the average sereen time of chil-
dren exceeds by far the recommended time
[1,26] and as many as 90% of parents ignore
these guidelines [27].

Since an early detection of psychological
problems, whether externalized or internal-
ized, is one of the pre-conditions of later
successful prevention and treatment, in this
study we investigated if there was a correla-
tion between the amount of sereen time and
internalized and externalized mental health
problems, as well as the relationship between
screen time and the difficulties taking into ac-
count the amount of time children spent par-
ticipating in other, developmentally stimulat-
ing activities: outdoor activities and physical
activities.

Studies have shown that outdoor activi-
ties have a positive impact on attention and
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concentration in children [28]; children who
spend more time engaged in outdoor activi-
ties are better prepared for school [29], they
are less frequently overweight or obese [30]
and generally present with better cognitive
functioning [31]. Similar results were ob-
tained regarding physical activity of children;
physical activity was related to better cogni-
tive functioning [32], lower body weight [33]
and better motor skills in children [34]. Here
we need to take into account age and sex dif-
ferences in outdoor and physical activities;
between the third and the fifth year of age
children, on the average spend 10% less time
engaged in physical activities with every sub-
sequent year [35] while girls, on the average,
spend less time outdoor [36] and engaged in
physical activities [37] than do boys.

Aim

The aim of the project Utilising modern tech-
nologies in early childhoodwas to research the use
of screens by pre-school children in relation
to their development in Croatia at the nation-
al level.

The aim of the research Utilising modern
technologies and some indicators of mental health in
pre-school children in Croatia conducted on the
kindergarten children in Croatia was to ex-
amine the correlation between the total sereen
time of children and some indicators of their
mental health — emotional reactivity, anxi-
ety/depression, somatic problems, withdraw-
al, sleeping problems, attention problems, ag-
gressivity and other problems.

In order to obtain the predictors of the
total screen time of children, we also examined
the moderating effects related to the engage-
ment of children in other content during
the workweek: physical activity, playing with
peers, total outdoor activity and other activi-
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ties. We expect statistically significant differ-
ences in these categories, in line with theo-
retical knowledge, but the interpretation is
difficult due to insufficient number of stud-
ies in this area.

Problems researched were as follows:

1. Examine the correlation of the amount
of screen time of children and various inter-
nalized/ externalized behaviours.

2. Does the relation between screen time
and children’s behaviour depend on the
amount of time spent in other develop-
mentally stimulating activities?

Participants and methods

Participants

This study is a part of the scientific project
conducted by the Children and Youth Pro-
tection Centre of the City of Zagreb, under
the leadership of Professor Gordana Buljan
Flander. It has been the first study about the
use of modern technologies in early child-
hood conducted at the national level in Croa-
tia. Data were collected during 2016 and 2017
on the convenience sample of 655 children
18 months to 7 years of age (M=5; SD=1.2),
who attended kindergartens in various rural
and urban environments in the Republic of
Croatia.

The sample consisted of approximately
the same proportion of boys (53%) and girls
(47%). Questionnaires were filled in by their
carers - 80% of them were mothers, 19% fa-
thers, and 1% of other close persons (grand-
mother, foster mother). Average age of carers
was 36.6 (SD=5.3; min=22; max=59). More
than 90% of children lived with both parents,
around one third were single children in the
family, while others had 1 to 4 siblings, 40%
of these sharing the room with sibling/s.

Modern Technologies and Mental Health in Pre-school Children in Croatia
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Methods

In collaboration with the management of
the kindergarten the child had been attend-
ing, meetings with parents were organised
in collaboration with the kindergarten man-
agement. Parents (carers) filled in the ques-
tionnaires described below in controlled
conditions, under the guidance of educated
examiners - assistants in the research. Data
of 655 participants were used in the final
analysis.

A special questionnaire was developed for
the purpose of this research in order to col-
lect demographic data and data on children’s
and parents’ habits regarding the electronic
media. The questionnaire was based on re-
search needs and previous scientific knowl-
edge available in literature.

To assess potential variations in chil-
dren’s behaviour Child behaviour checklist
or CBCL) [38] was used. It was filled in by
parents who estimated the presence or ab-
sence of described behaviour in their child.
CBCL 1 1/2-5 (for children from one and
a half to five years of age), used in this re-
search, consists of 100 statements describ-
ing various behavioural, social and emotional
symptoms in children. These symptoms can
be broadly classified as internalized or exter-
nalized problems. The factor analysis of this
broad band scale showed subscales of emo-
tional reactivity, anxiety/depression, somatic
problems, withdrawal and sleeping problems
on the internalizing dimension, while atten-
tion problems and aggressive behaviour were
found on the externalizing dimension. The
scale being translated to many languages, the
seven-factor structure was confirmed for
most examined cultures, while the six-factor
structure, with emotional reactivity and anxi-
ety/depression combined in one syndrome,

Archives of Psychiatry Research 2021;57:69-80

was fitting to a small number of cultures. De-
spite that, there are differences in the inten-
sity of symptoms in different cultures and it
is necessary to define national norms prior
to utilising this instrument for clinical or re-
search purposes [39]. E.g. Danish preschool
children show significantly lower scores than
their American peers [40]. Similar results were
obtained by Zivéié-Bedirevié, Smojver-Azi¢
and Miséeni¢ [41] who conducted research
on the sample of 232 children aged 4 to 7
attending kindergarten Opatija. They found
a lower presence of the problems in the total
result and on the subscale of emotional reac-
tivity, with similar tendencies on the external-
izing dimension and the subscale of aggres-
sive behaviour in Croatian population than it
was found in the American population.

In this research, standardisation on Cro-
atian sample was not conducted because a
knowledge of norms was not necessary since
the focus of research was on the relationship
of subscales with other measurements.

Child behaviour checklist or CBCL [3§]
was first applied on the population of pre-
school children at the national level in Croa-
tia in the research project Utilising modern
technologies in early childhood, which also
includes this research.

Results

In order to examine the correlation be-
tween screen time and some developmental out-
comes, we analysed the moderating effects of
other activities of children in the workweek
(physical activity, playing with peers, outdoor
activity) and the total time children spent
with their parents.

Only the constructs showing statistically
significant correlation with sereen time were
included in the analysis: anxiety-depression,
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shyness and internalization (emotional reac-
tivity), while somatic problems and sleeping
problems on the internalizing dimension, as
well as attention problems and aggressive
behaviour on the externalizing dimension
did not show statistically significant correla-
tion with screen time. That was the reason why
moderating effects were not tested on these.

Moderating effects were calculated by in-
cluding the predictor (sereen time) in the hier-
archical regression analysis in the first step,
the second step was adding the potential
moderator (other activities) and the third was
adding the product of the predictor and the
moderator to the two variables, thus showing
the interaction effect of the two variables.

If there is a significant increase of the ex-
plained variance (AR? in the third step and if
the beta coefficient of the predictor and the
moderator product is significant, we can con-

Table 1.
time and anxiety - depression
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sider it a significant moderator effect. The
direction of moderation was followed on
continuous variables (predictor and modera-
tor) divided in two groups (results above and
below the median) and then their interaction
on the dependent variable was observed (see
Figure 1).

Other children’s activities did not present
as statistically significant moderators for the
scales Withdrawal and Internalization, while
only outdoor activity presented as statistically
significant on the Anxiety-depression scale.
Furthermore, the time parents spent with
their children did not present as significant
moderator in the correlation between devel-
opmental outcomes and screen time, and the
time spent playing with peers showed similar
effects.

Results in Table 1 also show that the out-
door activity presented as a significant mod-

Moderating effect of the child’s outdoor activity on the correlation between screen

Predictor Beta t p R*> R’ FR? AR*  p(AR?)
screen time workday, 0.153 3.850 0.000 0.023 0.022 14.822**
1 total
screen time workday, 0.146  3.657 0.000
2 total
- — 0.025 0.022  8.026*%* 0.002 0.269
child’s outdoor activity 0.044 1.106 0.269
workday
screen time workday, -0.006 -0.081 0.936
3 total
child’s outdoor activity -0.106 -1.440 0.150 0.034 0.030  7.369** 0.009* 0.015
workday
Mod4_ST.otw. 0.248 2435 0.015

* significant at the level of 5% (p<<0.05); ** significant at the level of 1% (p<0.01)
Beta — beta coefficient; t — t value; p — significance; R* — R-squared; R’kor — corrected multiple de-
termination coefficient; F(R?) — f-test R-squared; AR? - R-squared change; p(AR? — significance of

R-squared change

Modern Technologies and Mental Health in Pre-school Children in Croatia
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—@— Screen time high score —— Screen time low score
3
2.48
2.5 /
1.98
2 ﬁ/ 175
1.94 —m
1.5
1
0.5
0
Low score High score
Figure 1. Direction of the moderating effect of outdoor activity on the correlation be-

tween screen time and anxiety-depression

erator of the correlation between screen time
and anxiety-depression in children. The di-
rection of that moderation is seen on Figure
1.

According to Figure 1, we can see that
children with highest levels of anxiety-de-
pression are those who spend more sereen
time, but also spend more time in outdoor ac-
tivities, while children with lowest levels of
anxiety-depression spend much time outdoor
and little screen time.

Shyness

While previous results are related to chil-
dren of all age groups, there is a moderation
effect on the correlation between physical
activity and sereen time relating to Withdraw-
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al, but only in children younger than 6 (pre-
school children).

As shown in Table 3, there is a significant
increase of the explained variance of with-
drawal in the third step, and the regression
coefficient of the interaction of physical ac-
tivity and screen time is statistically significant
(beta=-.270, p.05). The direction of modera-
tion is shown on Figure 2.

Figure 2 shows that children with high
number of sereen time hours and low physical
activity present with highest levels of with-
drawal. However, withdrawal subsides, which
is not the case in children who spend little
screen time. Physical activity has protective
ability in cases of increased exposure to sereen
time, 1.e. it reduces the levels of withdrawal in
such children.
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Table 2. Moderating effect of physical activity on the correlation between screen time and
shyness

Predictor Beta t p R? R’ F(R? AR*  p(AR?
screen time workday 0.162  3.568 0.000 0.026 0.024 12.730%*
1 total
screen time workday 0.162 3.569 0.000
2 total
- - — 0.026  0.022  6.368*f  0.000 0.860
Child’s physical activity  -0.008 -0.177  0.860
workday
screen time workday 0.335  4.038 0.000
3 total
- - — 0.039  0.033 6.345*t 0.013% 0.013
Child’s physical activity 0.160  1.964 0.050
workday
Mod1_ST.fizak -0.270 -2.482 0.013

* significant at the level of 5% (p<<0.05); ** significant at the level of 1% (p<0.01)

Beta — beta coefficient; t — t value; p — significance; R2 — R-squared; R2kor — corrected multiple de-
termination coefficient; F(R2) — f-test R-squared; AR2 - R-squared change; p(AR2) — significance of
R-squared change

—@— Screen time high score —— Screen time low score
2
1.73
1.8
1.4
1.25
1.2 = ~3
1.25
1 1.19
0.8
0.6
0.4
0.2
0
Low score High score

Figure 2. Direction of the moderating effect of physical activity on the correlation be-
tween screen time and shyness
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Discussion

In this research we found that when chil-
dren spend little time in outdoor activities,
they show equal level of anxiety and depres-
sion symptoms, while increased time in out-
door activities has positive effects on children
with low sereen time (there is a reduction in
anxiety/depression symptoms), and negative
effects on children with high sereen time (anxi-
ety/depression symptoms increase). Studies
showing that outdoor activities have a posi-
tive effect on children [42], the question aris-
es why there is still an increase of anxiety/
depression symptoms in children with high
screen tie.

Reviewing studies dealing with the correla-
tion between parental characteristics and the
time spent in outdoor activities of children
aged 0 to 12, Boxberg and Reimes [43] found
that more time spent in outdoor activities cot-
relates with some parental characteristics, like
mother’s employment and lower socio-eco-
nomic status of parents; parents of high so-
cio-economic status more often engage their
children in organised and structured activi-
ties and spend more time in family activities.
Furthermore, low socio-economic status, low
parents’ education and financial worries are
related to higher parental stress, lower child
well-being and higher level of anxiety and
depression in children [44,45]. Therefore, it
is possible that less sereen time has the effect
of a protective factor from unfavourable par-
ents’ characteristics which more often occur
in children who spend much time in outdoor
activities. Children who spend less screen tine,
also spend more time in family activities,
have more stimulating home environment
and higher level of parental engagement [46].
There is less chance that such children’s high
level of outdoor activity is the result of their
parents’ inability to spend more quality time
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with them or engage them in some structured
activities, but of parents’ belief in the impor-
tance of outdoor activities for their children’s
healthy development [43].

In this research we also found that among
the children who have a low level of physical
activity, those who spend much sereen time are
more withdrawn than those who spend little
screen time. The increase of physical activity
is linked with the decrease of withdrawal in
children with high screen time, while in those
with low sereen time, it is insignificant. In this
case we can say that physical activity is a pro-
tective factor for children who spend much
screen time.

Various studies confirm that more screen
time 1s linked to weaker social skills in chil-
dren [47]. Considering the elements on the
dimension of withdrawal in Achenbach’s
Child behaviour checklist (CBCL) (e.g. Refuses
to actively participate in the game; Avoids eye-contact;
Withdrawn, Does not participate in activities with
others) we may conclude that there is prob-
ably a significant overlap of this dimension
and social anxiety and similar constructs. Al-
though there are no studies into the link of
specific subscale withdrawal and social anxi-
ety, research by Kopala-Sibley and Klein [48]
showed that withdrawal and a lack of social
interest are associated with higher total score
on subscales of affective and anxiety prob-
lems (including the withdrawal subscale) on
CBCL in later life.

In this research, playing in the park, run-
ning, jumping and sport were given as exam-
ples of physical activity in the Questionnaire
on using modern technologies by pre-school
children. Studies show that physical and sport
activity have positive effects on pre-school
children’s development [49], while partici-
pation in team sports reduces social anxiety
over time [50]. Children engaged in sport ac-
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tivities were found to be less shy and with-
drawn than children who were not engaged
in such activities [51].

These studies support the hypothesis that
physical activity is a protective factor for
withdrawn children and those who spend
much sereen time. Although causal connec-
tions between withdrawal and a high level
of screen time is not known it is apparent that
physical activity reduces that negative influ-
ence (it is also possible that withdrawn chil-
dren choose stand-alone activities like sereen
time, and that the children who spend much
screen time spend less time playing or activities
with other children, thus missing opportuni-
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Koristenje suvremenih tehnologija i nekih pokazatelja mentalnog
zdravlja predskolske djece u Hrvatskoj

Sazetak- lako je tijekom proteklog desetlje¢a proveden niz studija o povezanosti vremena provedenim pred
zaslonom s ishodom razvoja djece, vecina studija uglavhom se bavi problemom pretilosti i tjelesne spo-
sobnosti djece, dok su tek rijetke studije ispitivale povezanost vremena provedenog uz zaslone i mental-
nog zdravlja, a posebno nedostaje istrazivanja koja se ticu internaliziranih problema djece. Rano otkrivanje
psiholoskih problema jedan je od temelja uspjesne prevencije i lijeCenja, a neka istrazivanja pokazuju da
Cak 20% djece, ukljucujuci i djecu vrticke dobi, pokazuje odredene psiholoske poteskoce, te da su odredena
ponasanja predskolske djece povezana s raznim mentalnim poremecajima i problemima u odrasloj dobi.
Cilj ovog istrazivanja bio je ispitati korelaciju izmedu ukupnog vremena provedenog uz zaslone i nekih poka-
zatelja mentalnog zdravlja djece - emocionalne reaktivnosti, anksioznosti / depresije, somatskih problema,
povlacenja, problema sa spavanjem, problema s paznjom i drugih problema, u uzorku Hrvatske djeca koja
pohadaju vrtice. Takoder smo ispitali moderirajuc¢e ucinke uklju¢enosti djeteta u druge aktivnosti, kao sto
su tjelesna aktivnost, igranje s vrsnjacima, ukupne aktivnosti na otvorenom i vrijeme provedeno u drugim
aktivnostima. U ovom su radu istrazeni potencijalni rizicni i zastitni ¢imbenici povezani sa vremenom prove-
denim uz zaslone u djece predskolske dobi s naglaskom na njihovo mentalno zdravlje.

Kljucne rijeci: predskolska djeca, ekrani, slobodno vrijeme, mentalno zdravlje
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