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ABSTRACT

Objective: We aimed to investigate possible links between screen time, self-regulation skills and sleep quality in
preschool children.

Material and Methods: The study was carried out with 140 mothers with 4-6 years old children who visited the family
medicine outpatient clinic between March and May 2022. Children’s age, gender, existing chronic diseases, the most
used technological product, purpose of use, time and duration were recorded. Children’s sleep habits were evaluated
with the “Children’s Sleep Habits Questionnaire (CSHQ)”, and their self-regulation skills were evaluated with the “Self-
Regulation Skills Scale for 4-6 Years-Old Children (Mother Form) (SrSS)”.

Results: The median age of the children in our study was 60 (48-72) months. 75/140 of the participants were girls.
The most used technological product at home was the smartphone (48.2%). 64% of the participants reported less
than 2 hours screen time, 21.6% of them reported between 2-4 hours and 14.4% of them reported over 4 hours.
Educational status of mothers (p=0.003) and fathers (p<0.001) of those with a lot of screen exposure was lower. Delay
in falling asleep score, one of the CSHQ subscales, was higher in those with screen exposure over 4 hours (p<0.001).
Self-regulation skills scale total score (p=0.001), attention (p=0.014), inhibitory control-emotion (p=0.004), and inhibitory
control-behavior (p=0.029) sub-scale scores were lower in children with longer screen time.

Conclusion: Excessive screen exposure in preschool children is associated with delay in falling asleep and low self-
regulation skills.
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0z
Amagc: Bu calismanin amaci okul éncesi ¢ocuklarda ekran maruziyeti ile uyku kalitesi ve 6z-dlzenleme becerileri
arasindaki iliskiyi arastirmaktir.

Gerec ve Yontemler: Calisma Mart-Mayis 2022 tarihleri arasinda aile hekimligi poliklinige basvuran 4-6 yasinda
¢ocugu olan 140 anne ile gerceklestirildi. Cocuklarin yas, cinsiyet, mevcut kronik hastaliklari, en ¢ok kullanilan teknolojik
{riin, kullanim amaci, zamani ve stireleri sorgulandi. Cocuklarin uyku aliskanliklan “Cocuklarin Uyku Aliskanliklan Olcegi
(CSHQ)” ile, 6z-diizenleme becerileri ise 4-6 Yas Cocuklarina Yénelik Oz-Diizenleme Becerileri Olgedi (Anne Formu) ile
degerlendirildi.
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Bulgular: Calismamizda ¢ocuklarin median yasi 60 (48-72) aydi. Katiimcilarin 75/140" kadindi. Evde en ¢ok kullanilan teknolojik Grtin
telefondu (% 48.2). Ekran sUresi %64’'0Un0n 2 saat altinda; %21.6’sinin 2-4 saat arasinda; %14.4’0n0n 4 saat Uzerindeydi. Ekran maruziyeti
cok olanlarin anne (p=0.003) ve babalarinin (p<0.001) egitim durumu daha dustktl. CSHQ alt dlgeklerinden uykuya dalmada gecikme
skoru ekran maruziyeti 4 saat Uizerinde olanlarda daha yilksekti (p<0.001). Oz-diizenleme becerileri dlcegi total skor (p=0.001), dikkat
(p=0.014), engelleyici kontrol-duygu (p=0.004) ve engelleyici kontrol-davranis (p=0.029) alt-6lcek skorlari ekran stresi fazla olan gocuklarda

daha dusuktu.

Sonug: Okul 6ncesi gocuklarda asir ekran maruziyeti uykuya dalmada gecikme ve dustk 6z dizenleme becerileri ile iligkilidir.

Anahtar Sozciikler: Okul dncesi cocuklar, Ekran maruziyeti, Oz-diizenleme becerileri, Uyku

INTRODUCTION

With the increase in the use of electronic/digital screens
in recent years, the benefits or harms of children’s screen
exposure have been the subject of scientific debate. The use
of display technologies, the accessibility of devices and total
screen exposure are increasing. However, concerns about
children’s health are also rising due to increased screen time (1).

Screen time is associated with elevated energy intake, metabolic
syndrome and obesity, and decreased physical activity in
children (2-4). In addition to its physical effects, psychological
effects such as restlessness, mood changes and decreased
educational performance have also been reported (5). Children’s
screen time has increased dramatically with the COVID-19
pandemic, so the potential harms of excessive screen time may
increase. In line with this, The American Academy of Pediatrics
recommends avoiding media use for children younger than 24
months; and limiting it to one hour per day for children aged
2-5 (6,7).

Sleep parameters such as sleep time, bedtime and sleep quality,
which are determinants of children-s well-being, are affected by
screen time (8-10). Sleep problems not only affect children’s
cardiometabolic health, but also cause poor cognitive activity
and mood disorders (11,12). Although the effect of screen time
on sleep is well known, there is limited data on self-regulation
skills (13,14).

Self-regulation is a multidimensional concept that includes
adapting, avoiding inappropriate behaviors, delaying requests,
controlling and regulating emotions, and maintaining attention
(15). Self-regulation is often a skill that children develop
themselves with external factors. Children’s self-regulation skills
shape their later life and are associated with academic success
(16,17).

The consequences of screen exposure in the preschool
period, when self-regulation skills are shaped, may be greater
and longer lasting. As a result of excessive screen exposure,
maladaptive emotion-regulation may occur in adulthood. The
aim of our study is to evaluate the relationship of screen time
with sleep and self-regulation skills in preschool children.
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MATERIALS and METHODS

This study was designed as a cross-sectional descriptive study
and was conducted in a primary health care facility between
March and May 2022. The study was approved by Kitahya
Health Sciences University, Non-Interventional Clinical Research
Ethics Committee (18.01.2022/ 2022/01-11). Mothers with
children aged 4-6 years registered in a primary health care
institution were informed about the study and 140 mothers
consented to participate in the study.

Data collection

Children’s Sleep Habits Questionnaire (CSHQ) and Self-
regulation Skills Scale (SrSS) were filled out by mothers.
Preschool childrenss total screen time and time of the day in
which the screen exposure occurs (daytime[08:00-17:00],
evening [17:00-24:00] or all-day) were asked separately. Screen
exposure time was determined by the mothers statement.
Preschool children with physical or mental disabilities or their
mothers were not included in the study. Preschool childrenss
age, gender, screen exposure time, duration, sleep duration
and the educational status of parents were also recorded.
Screen times were categorized as under 2 hours, 2-4 hours,
and over 4 hours.

Children’s Sleep Habits Questionnaire

“Children’s Sleep Habits Questionnaire (CSHQ)” was used
to assess preschool children’s sleep habits. Owens et al.(18)
developed the questionnaire in 2000 to detect sleep problems
in children aged 4-10 years. The scale consists of 33 questions
and 6 subscales: parasomnias, sleep anxiety, sleep delay,
sleep duration, sleep disruption, bedtime resistance, night
awakenings, and daytime sleepiness. Each question is scored
between 1-3 (3:Usually; 2:Sometimes; 1:Never/rarely). High
scores indicate sleep problems. Fis et al. (19) conducted a
Turkish validity and reliability study in 2010.

Instrument for Measuring Self-Regulation Skills

Preschool childrenss self-regulation skills “Self-Regulation Skills
Scale for 4-6 Years-Old Children (Mother Form) (SrSS)” was
administered. This scale, developed by Erol and ivrendi in
2018, consists of 20 items. The scale has 4 sub-dimensions:
inhibitory control-emotion (ICE), working memory, attention,
and inhibitory control-behavior (ICB) (20). Each item is scored



between 1-5 (1:Never, 2:Rarely, 3:Sometimes, 4:0ften,
5:Always). High scores indicate higher self-regulation ability.

Statistical Analysis

SPSS version 21 (IBM®, Chicago, USA) was used to perform
statistical analysis. The normal and abnormal distribution
of the variables was analyzed with the ‘Shapiro-Wilk test’.
Descriptive statistics were expressed as mean and standard
deviation in normally distributed numerical data, median
(minimum-maximum) in abnormally distributed data, number
and percentage in nominal data. “Student’s T- test” and “One-
way ANOVA” were used in the analysis of normally distributed
numerical variables, and “Mann-Whitney U” and “Kruskal-Wallis
test” were used in the analysis of non-normally distributed
variables. Nominal data were compared using “Chi-square
analysis”. A p value below 0.05 was considered significant in
statistical analyses.

RESULTS

The study was carried out with 140 participants. The mean age
of the participants was 58. £9.7 months (range 48-72 months).
The female/male ratio was 1.15/1. The education level of
21.4% of the mothers and 17.1% of the fathers was primary
education. The most frequently used technological devices by
preschool children were smartphones (47.9%) and TV (35%).
Technological devices were frequently used during the daytime
(73.6%). Education was cited as the reason for screen exposure
in only 8.6% of preschool children. Screen time was less than
2 hours in 64.3% of children, 2-4 hours in 21.4%, and over 4
hours in 14.3%.

Table | shows the demographic characteristics, screen exposures,
SrSS and CSHQ results of preschool children.

When preschool children were grouped according to screen
time, no difference was observed in terms of age and gender.
However, the education level of mothers (p=0.003) and fathers
(p<0.001) of those with a screen time of 4 hours or more was
lower. Sleep time delay score from CSHQ subscales was higher
than those with screen time of 4 hours or more.

When categorized according to the duration of screen exposure,
there were significant differences between the groups in terms
of total score and; ICE, attention, and ICB subscales of the
SrSS. ICE, ICB and attention were significantly lower in those
with screen exposure over 4 hours compared to those with
less than 2 hours of screen exposure. Self-regulation skills total
score (p=0.001), attention (p=0.014), ICE (p=0.004) and ICB
(p=0.029) scores were lower in those with a screen time longer
than 4 hours (Table II).
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Table I: Descriptive characteristics of the participants.

Characteristic n=140 n (%)

Gender, girls 75 (53.6)
Mother’s education level

High school or above 110 (78.6)

Primary education 30 (21.4)
Father’s education level

High school or above 116 (82.9)

Primary education 24 (17.1)
Monthly income of the family*

> minimum wage 106 (75.7)

< minimum wage 34 (24.3)

The most used technological product by children

Phone 67 (47.9)
Television 49 (35.0)
Tablet or computer 22 (15.7)
Other 2 (1.4)
Children’s exposure time
Daytime 103 (73.6)
Evening 33 (23.6)
All-day 4 (2.9)
Children’s intended use
Watching videos 77 (565.0)
Playing games 58 (41.4)
Education 12 (8.6)
Children’s screen time
< 2 hours 90 (64.3)
2-4 hours 30 (21.4)
>4 hours 20 (14.3)
Sleep time (hours)® 10 (5-14)
SrSSt 78.5 (37-100)
Attention 24 (3-40)
Working memory 22 (5-25)
ICE 20 (5-25)
ICB 13 (4-21)
CSHQ! 50 (36-68)
Bedtime resistance 12 (6-18)
Sleep anxiety 7 (4-15)
Sleep duration 5 (3-9)
Delay in falling asleep 2(1-3)
Night awakenings 4 (3-8)
Parasomnias 8 (6-19)
Asleep respiratory disturbance 3 (3-9)

Daytime sleepiness 11 (6-21)
*4.250 TL (Year 2022), T:Median (Min-Max, CSHQ: Children’s Sleep
Habits Questionnaire, SrSS: Self-requlation Skills Scale, ICE: Inhibitory
control emotion, ICB: Inhibitory control behavio.

DISCUSSION

Excessive screen time in preschool children is associated with
delay in speech development, lack of physical activity, obesity,
attention deficit and hyperactivity, and decrease in cognitive
functions (21-23). A rise in screen time has been observed in
preschool children during the coronavirus pandemic. Therefore,
the possible consequences of screen exposure in preschool
children have become more significant. Although there is a large
amount of data on the negative effects of screen exposure, its
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Table IlI: The relationship between screen time and demographic characteristics, sleep habits and self-regulation skills.

_ Screen time
(SIS <2 hours 2-4 hours >4 hours P

Agef 57.7+9.6 59.4+11.0 60.6+8.2 0.438 A*B*C*™

Gender, girls’ 53 (568.9) 14 (46.7) 8 (40) 0.214 A*B*™C*™

Sleep duration (hours)" 10 (5-14) 10 (8-12) 10 (9-12) 0.548 A*B*C*

Mother.s education level, Primary 15 (16.7) 5(16.7) 10 (50.0) 0003 A*B*C*

education®

Eathers education level, Primary 8(8.9) 4(13.3) 12 (60) <0.001 A*B*C*
ducation®

CSHQ'! 50 (38-68) 51.5 (36-66) 48 (40-64) 0.134 A™B*C*
Bedtime resistance 11 (6-17) 12 (6-18) 11.5(9-15) 0.309 A*™B*C*™
Sleep anxiety 7 (4-15) 8 (4-12) 6 (4- 11) 0.174 A*B* C**
Sleep duration 5(3-9) 6 (3-8) 7 (3-8) 0.205 A" B*C*™
Delay in falling asleep 1(1-3) 2 (1-3) 3(1-3) <0.001 A" B*C*
Night awakenings 4 (3-8) 4 (3-7) 3(3-7) 0.366 A*B*™ C*™
Parasomnias 8 (6-14) 8 (7-14) 8 (7-19) 0.788 A" B*C*
Asleep respiratory disturbance 3(3-9) 3 (3-8) 3 (3-5) 0.702 A*B*C*™
Daytime sleepiness 12 (6-21) 12 (8-20) 11 (8- 13) 0.123 A" B* C*

SrSS 80 (46-100) 77 (57-94) 67.5(37-95) 0.001 A®B*C*
Attention 24.5 (7-40) 24 (5-30) 19.5 (3-31) 0.014 A*B*C*
Working memory 22.5 (14-25) 22.5 (15-25) 22 (5-25) 0.796 A*B* C*
ICE 20 (5-25) 20 (15-25) 15 (5-24) 0.004 A*B*C*
ICB 14 (4-21) 13 (7-20) 11.5 (4-19) 0.029 A*B*C*

CSHQ :Children’s Sleep Habits Questionnaire, SrSS: Self-regulation Skills Scale, ICE: Inhibitory control emotion, ICB: Inhibitory control
behavior.T:Mean+SD, $:n (%),": Med (min-max), A: <2 hours to 2-4 hours, B: <2 hours to >4 hours, C: 2-4 hours to >4 hours, *0<0.05; **p>0.05

relationship to sleep habits and self-regulation skills is not fully
known (24-26).

Preschool children>s self-regulation skills are an important
developmental stage. Self-regulation, which is the ability to
control behavior, thoughts and emations, is a determinant in
academic success and social-emotional competence in later life.
However, screen exposure can negatively affect self-regulation
skills. In our study, it was observed that preschool children with
more screen exposure had worse self-regulation skills. More
screen time was also associated with worse self-regulation skills
in attention, emotion, and behavioral control. A limited number
of studies evaluated screen exposure and self-regulation skills
(13, 14). Screen exposure can affect the self-regulation skills
of preschoolers, leading to negative consequences in their
later lives. Munzer et al. (13) evaluated the effect of screen
time on various self-regulation skills in preschool children. In
the study, it was reported that the ability to delay gratification
time decreased as the screen time increased. Self-regulation
skills are provided by the integration and functionality of many
emotional and behavioral patterns. Oflu et al. (25) recently
reported that excessive screen exposure was associated with
emotional lability. Cliff et al. (14) reported that screen exposure
in early childhood is associated with self-regulation skills later
in life. This study in a prospective design evaluated 2-year-old
children. Unlike Cliff et al. (14), we evaluated self-regulation
skills with systematic scales in our study.
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Due to the cross-sectional nature of this study, directionality
cannot be determined. Screen exposure can be a factor in poor
self-regulation skills, but this relationship can also be inverse or
bidirectional. Linebarger et al. (27) reported that screen time
was more for calming in children with difficult temperament,
while Cliff et al. (14) stated that the relationship between self-
regulation skills and screen exposure was bidirectional. In
prospective studies, the cause-effect relationship between
screen exposure and self-regulation skills can be clarified.

Screen time can affect childrenss sleep habits. Excess screen
time is associated with circadian discrepancy of sleep,
disturbed sleep, and later bedtimes (28-30). In our study,
the CSHQ subscale delay in falling asleep score was higher
in children with a screen time of more than 4 hours. Foley et
al. (81) reported that participants with a later sleep onset had
significantly greater engagement in screen time.

In our study, screen time was 2-4 hours in 21.4% of pre-school
children, and over 4 hours in 8.6%. The American Academy
of Pediatrics (AAP) guidelines state that for children aged 2-5
years, screen time should be limited to about one hour per
weekday, and three hours on the weekends (32). By limiting
screen time, the possibility of developmental delay, behavioral
problems, and poorer vocabulary acquisition can be reduced
(33).

As the accessibility of technology has increased, screen
exposure has increased in families from low socioeconomic



status. In our study, screen exposure was higher in children
of parents with a low educational level. Previous studies
demonstrate that preschoolers from low socioeconomic status
engage in more screen time (34). Identifying mechanisms to
explain the relationship between socioeconomic status and
screen time exposure may be beneficial for the health of
preschool children.

Our study had some limitations. Screen time, SrSS and CSHQ
scales were filled out by the parents. Childrenss actual screen
time may differ. There is a need for studies that evaluate screen
time with objective criteria. And the causality between screen
time and self-regulation skills can be clarified by studies in the
prospective design.

In conclusion, high screen time in preschool children is
associated with low self-regulation skills and sleep problems.
Reported screen times were more than the recommended
amount for a significant proportion of preschool children. By
reducing screen time, self-regulation skills and sleep quality can
be improved.
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