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This study was prepared based on the findings of Nihal PEKPAK's master thesis study titled “Examination of effects of screen usage time on body posture and movement skills in

children” (Istanbul: Uskiidar University; 2022).

ABSTRACT Objective: The use of technology is increasing, and its
impact on health is gaining importance. This study aimed to examine
the use of technology in school-age children and investigate the rela-
tionship between posture and motor skills. Material and Methods:
The cross-sectional and correlational research model sample comprised
116 typically developing children aged 6-14 years. The study employed
the socio-demographic information form, New York Posture Rating
Chart (NYPR), and Developmental Coordination Disorder Question-
naire. Median, quartiles, and Spearman correlation analyses were used
as the data did not follow a normal distribution. Results: The study in-
cluded 116 children, with a mean age of 10.66+2.73 years (range: 6-14
years), of whom 66 (56.9%) were boys and 50 (43.1%) were gitls. Chil-
dren commonly own televisions, smartphones, or tablets. The median
daily usage time for these devices was 100 min for televisions and
tablets and 60 min for smartphones. The median total daily screen usage
time was 300 min. The study found a moderate negative correlation
(p<0.001, r=-482) between total daily screen usage time and posture
score, as well as a weak negative correlation (p=0.020, r=-215) with
motor coordination. Conclusion: The use of screen-based technologi-
cal devices in childhood is increasing. The children's posture and motor
coordination scores worsened with increasing daily screen exposure.
Approaches that reduce childhood screen time and improve physical
activity may protect postural and motor coordination.
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OZET Amag: Teknoloji kullanim yagi giderek diismektedir ve saghk
iizerine etkisinin 6nemi artmaktadir. Caligmanin amaci, okul ¢agindaki
cocuklarda teknoloji kullanimini incelemek, durus ve motor koordi-
nasyon arasindaki iligkiyi arastirmaktir. Gereg ve Yontemler: Kesitsel
ve iligki arama modeliyle yiiriitiilen bu ¢aligmanin 6rneklemini 6-14
yas arasinda tipik gelisim gosteren 116 gocuk olusturmaktadir. Veri
toplama araglar1 olarak sosyodemografik bilgi formu, New York Pos-
tiir Skalas1 ve Gelisimsel Koordinasyon Bozuklugu Anketi kullanildr.
Veriler normal dagilima uygun olmadigi i¢in analizlerde medyan, cey-
reklikler ve Spearman korelasyon analizi kullanildi. Bulgular: Calis-
maya dahil edilen ¢ocuklarin yas ortalamasi 10,66+2,73 (6-14 yas
arasinda) ve 66’s1 (%56,9) erkek, 50’si (%43,1) kizdir. Cocuklar en sik
televizyon, akilli telefon ve tablete sahiptir. Bu cihazlarin giinliik or-
tanca kullanim siiresi televizyon ve tablet i¢in 100 dk, akilli telefon i¢in
ise 60 dk’dir. Giinliik toplam ekran kullanim siiresinin ortanca degeri
300 dk’dir. Calismada giinlitk toplam ekran kullanim siiresi ile postiir
skoru arasinda orta diizeyde negatif bir korelasyonun (p<0,001, r=-482)
yani sira motor koordinasyon ile zayif bir negatif korelasyon (p=0,020
r=-215) bulundu. Senu¢: Cocukluk ¢aginda ekran temelli teknolojik
cihaz kullanim siireleri gittikge artmaktadir. Giinliik ekran maruziyeti
arttikca ¢ocuklarin postiir skorlari ve motor koordinasyon becerileri ko-
tillesmektedir. Cocukluk ¢agi ekran kullanimini azaltici ve fiziksel ak-
tiviteyi artirict yaklagimlarin postiir ve motor koordinasyon agisindan
koruyucu olabilecegi disiiniilmektedir.
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Screen time (ST) is the total time an individual
spends viewing or using any digital device, such as a
television, smartphone, tablet, computer, or game
console. Screen-based technologies are widely used
at a very early age. While some advantages of high
quality and engaging ST have been demonstrated, ex-
cessive ST is linked to several adverse physical, be-
havioral, and cognitive outcomes.'? Despite the
recommended average ST of 20 to 60 minutes, the 8-
12 age group has an average daily ST of over 4.5
hours, while the 13-18 age group exceeds 6.5 hours.>*
Excessive ST is adversely associated with sleep, body
weight, cardiometabolic risk, health fitness, emo-
tional health, and health-related quality of life.” The
early and widespread use of technology has led to an
increase in sedentary lifestyles from an early age. The
guidelines suggest that children between the ages of
6 and 14 years should engage in appropriate activi-
ties, offer a range of options, and keep them enter-
It
intensity aerobic physical activity for 60-90 minutes
or more per day per week to improve cardiorespira-
tory fitness.” Excessive screen users did an average

tained.® recommends moderate-to-vigorous

of 22 min less moderate-to-vigorous physical activity
per day and 150 min more sedentary time on week-
ends than non-screen users.® The increasing use of
technology among children leads to prolonged peri-
ods spent in a fixed posture and decreased motor ex-
perience.’ Prolonged periods in a fixed position can
have a detrimental effect on the alignment of the mus-
culoskeletal system. One of the musculoskeletal
problems negatively affected by technology is atypi-
cal posture.'°

Posture is the position, order, or arrangement of
parts of the human body relative to each other. Good
posture is the balanced and proper arrangement of
skeletal system elements that protects the body’s sup-
port structures from injury and deformation. Motor
habits shape human physical posture based on a spec-
ified morphological and functional background.
Childhood experiences are significant for healthy
posture development. Changes in posture are most
common during school age because of their speed of
growth and development.'" This makes screen use
among school-aged children even more important.
The increased use of technology has a negative im-
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pact on children’s physical health, leading to changes
in posture, and musculoskeletal discomfort. Pro-
longed use of a digital screen causes excessive flex-
ion of the neck.!? Additionally, it triggers unnecessary
muscle contractions and compensation mechanisms.
This change has a negative impact on the biome-
chanical functions of the muscles.'* Long-term atyp-
ical biomechanical functions can cause permanent
postural dysfunction.

The increased use of technology reduces physi-
cal activity and increases sedentary behavior. The ac-
quisition and mastery of motor skills in children
occur through active experience.'* Prolonged sitting
may cause children to spend their free time more pas-
sively, thus limiting play opportunities that require
body movements. It is well known that excessive ST
has a negative impact on development from infancy.'®

Childhood postural problems tend to get worsen
with age. However, the age at which technological
devices are used has gradually decreased. This early
screen exposure increases the risk of postural prob-
lems in school-aged children. This study aimed to ex-
amine the use of technology in school-aged children
and to investigate the relationship between posture
and motor skills. In this study, we hypothesized that
posture and motor skill disorders would increase as
the duration of screen technology use increaseds.

I MATERIAL AND METHODS

STUDY POPULATION

This study was conducted among children aged 6-14
years with digital screen use and their parents in Um-
raniye district of Istanbul. A total of 130 children
were enrolled between January and April 2022. Chil-
dren with neurological, genetic, and metabolic diag-
noses were excluded (n=14). The study included 116
children who met the inclusion criteria. Participants
were invited to participate via social media calls and
flyers. Measurements were performed at Biiylik
Camlica Kuvars Special Education and Rehabilita-
tion Centre.

This study was approved by the Uskiidar Univer-
sity Non-Interventional Research Ethics Committee on
(date: December 30, 2021, no: 613511242/December
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2021-40). The study was conducted in accordance the
Declaration of Helsinki. All participants, including par-
ents and children, were informed of the study and pro-
vided their consent before participation.

DATA COLLECTION

Data were collected using the socio-demographic
form, New York Posture Rating Chart (NYPR), and
Developmental Coordination Disorder Questionnaire
(DCDQ). The parents completed the demographic in-
formation form and the DCDQ.

The socio-demographic form inquired about the
children’s age, height, weight, health-related back-
ground, and economic status of the parents. The study
recorded children’s daily screen usage time, includ-
ing the type of technological device (such as mobile
phones, game consoles, computers, and tablets), du-
ration of everyday use, and the age of start to use
technological devices from parental reports.

NEW YORK POSTURE RATING CHART (NYPR)

The NYPR assesses the static posture of children.
The NYPR is a measurement tool that evaluates 13
different parts of the body from the side and back dur-
ing static postures. Body posture is assessed from the
side view, considering the alignment of the neck,
chest, shoulders, back, trunk, abdomen, and waist.
From the back, the head, shoulders, spine, hips, and
arch of the feet are assessed. A visual graph is used
for scoring. Five points are scored for good posture in
the correct position, three points for mild deformity,
and one point for significant deformity. The test pro-
duces a total score ranging from 13 to 65 points, with
higher scores indicating good posture.'® This scale is
commonly used in research on childhood pos-
tures.'®!”

DCDQ

The DCDQ assesses the motor coordination skills of
children aged 5-15 years. The DCDQ is a standard-
ized assessment tool for evaluating motor perform-
ance and function in children’s daily activities. The
questionnaire comprises three sub-parameters: con-
trol during movement, fine motor/handwriting, and
general coordination. The DCDQ is a 15-item ques-
tionnaire that was developed as a rapid motor assess-
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ment tool. It has high internal consistency, with a
Cronbach’s alpha of 0.94, sensitivity of 85%, and
specificity of 71%.'® The scale ranges from a mini-
mum score of 15 to a maximum score of 75. A higher
score indicates better motor coordination. A Turkish
validation study of the test was conducted by
Yildirim et al in 2019.%

STATISTICAL ANALYSIS

Power analysis, it was used to calculate a minimum
of 82 with a power of 0.80 at an effect level of 0.5
and a 95% confidence interval. Considering the pos-
sibility of missing data, 116 children were included in
the study.

Data were analyzed using IBM SPSS Statistics
for Windows, Version 23.0. Armonk, NY: IBM
Corp. IBM Corp. Released 2019 package. Data were
defined using numerical values, percentages, and
mean values with standard deviations. The normal
distribution of continuous variables was assessed
using the Kolmogorov-Smirnov test. Spearman’s cor-
relation was used to evaluate the relationship between
ST, posture, and motor coordination. Statistically sig-
nificance was set at p<0.05. The magnitude of corre-
lation of coefficient was accepted if it was ranged
0.00 to 0.09 negligible correlation, 0.1 to 0.39 weak
correlation, 0.40 to 0.69 moderate correlation, 0.70
to 0.89 moderate correlation, 0.90 to 1 very strong
correlation.

I RESULTS

The study included 116 children aged between 6 and
14 years; 66 (56.9%) boys and 50 (43.1%) girls. Of
the children, 27% participated in regular sports, such
as basketball, football, and gymnastics. Around 43%
of children used screens for one hour a day before the
age of two (Table 1).

Children had access to televisions, smartphones,
and tablets (88%, 81%, and 74%, respectively). The
median daily usage of television and tablets was 100
min each. Children’s total daily usage time ranged
from 0 to 615 min, with a median value of 300 (180-
300) minutes (Table 2). There was a significant neg-
ative relationship (p<0.001 to p=0.038) between the
duration of use of each technological device and the
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TABLE 1: Clinical characteristics of the participants.
n=116 X+SD
Age (year) 10.66+2.73
BMI 21.28+4.18
f (%)
Sex Boy 66 (56.9)
Girl 50 (43.1)
Screen startingage 0 1(0.9%)
(n=107) (year) 1 15 (14%)
2 30 (28%)
3 18 (16.8%)
4 16 (15%)
5and up 27 (25.1%)
Regular sport Yes 27 (23.3%)
No 89 (76.7%)
Income Minimum wage 30 (25.9%)
2 times minimum wage 37 (31.9%)
3 times minimum wage 18 (15.5%)
4 times minimum wage and up 31(26.7%)

SD: Standard deviation; BMI: Body mass index; f: frequency, Screen Starting Age: It
refers to the age at which children start using screens for more than 1 hour a day.

posture scores. In addition, the duration of TV use
was found to have a significant negative correlation
(p=0.007) with the DCDQ total score (Table 2).

A Spearman’s “Rho” Correlation indicated that
there was a significant and moderate negative rela-
tionship, between children’s total digital ST and pos-
ture scores (p<0.001, r=-0.482). There was also a
statistically significant and weak negative correlation
between screen usage time and the general coordina-
tion (p=0.011, r=-0.236) and control during moving
(p=0.048, r=-0.184) sub-dimensions, as well as the

DCDAQ total score (p=0.020, r=-0.215). There was no
significant relationship between the motor skills and
posture scores (Table 3).

I DISCUSSION

The present study analyzed the ST of school-aged
children and investigated the relationship between
ST, posture, and motor coordination. In our research,
televisions, tablets, and smartphones were the most
commonly used devices among school-aged children.
Our findings indicate that daily ST varies between 0
and 615 min. There was a significant and moderate
negative correlation between total daily ST and pos-
ture score. There was also a significant and weak neg-
ative correlation between total ST and both the total
DCDQ score, general coordination and control during
moving subskills. To our knowledge, this is the first
study to investigate the correlation between ST and
motor coordination skills in children aged 6-14 years.

Screen-based technologies have increasingly at-
tracted young populations to use these devices. As a
result, children and young people use them for many
hours because of their specific needs, such as learn-
ing, socializing, leisure, and work. However, their
prolonged use can put their health at risk. Our study
showed that children most frequently reached televi-
sions, smartphones, and tablets and used these de-
vices most often, with daily use of 1-2 hours. Our
study found that the median value of children’s daily
screen usage time was 300 min. While there is liter-
ature consistent with the daily ST in our study, there

TABLE 2: Duration of technological device use and its relationship to posture and motor skills.

Devices n M (Q1-Q3) (minute)
Television 103 (88%) 100 (60-100)
Smartphone 94 (81%) 60 (50-60)
Tablet 86 (74%) 100 (60-100)
Computer 45 (39%) 60 (60-60)
Game Consol 41 (35%) 60 (30-60)

Minimum-maximum (minute) Posture DCDQ
15-210 p=0.006* p=0.007*
r=-0.253 (r=-0.249)
10-360 p=0.003* p=0.084
r=-0.274 (r=-0.161)
30-240 p<0.001** p=0.147
r=-0.338 (r=-0.136)
10-250 p=0.038* p=0.494
r=-0.193 (r=-0.064)
10-200 p=0.037* p=0.558
r=-0.194 (r=-0.055)

Q1: First quartile; Q3: Third quartile; *p<0.05 and **p<0.001 based Spearman’s “Rho” correlation analyses, DCDQ: Developmental Coordination Disorder Questionnaire.
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TABLE 3: Correlation between posture screen time and motor
coordination.

Posture Total screen time
Total screen time p=0.000** r=-0.482 -
General coordination 0.500 r=-0.063 0.011* r=-0.236
Fine motor 0.723 r=-0.033 0.396 r=-0.080
Control during moving 0.698 r=-0.036 0.048* r=-0.184
DCDAQ total 0.751r=-0.030 0.020* r=-0.215

*p<0.05 and **p<0.001 based Spearman’s “Rho” correlation analyses; DCDQ: De-
velopmental Coordination Disorder Questionnaire.

are also publications that report less daily ST. Ozd-
ingler et al. showed that children in a similar age
group as our study used phones and tablets for an av-
erage of two hours per day.!® A systematic review
study found that children aged 6-14 years spend an
average of 166 minutes per day in front of screens,
and another large population study found that 5797
US adolescents spent 400 minutes per day in front of
screens.”*?! Similar to our study, the literature reports
a wide range of average daily screen usage times.
There has been a significant increase in children’s av-
erage ST following the coronavirus disease-2019
pandemic.”® The high level of ST in our study may
be related to the fact that our data were collected after
the pandemic.

Our study found that a significant and moderate
relationship with worse posture scores increased ST.
Posture changes throughout life, with the most sig-
nificant changes occurring during growth. Therefore,
childhood experiences play a crucial role in deter-
mining one’s posture. A link exists between a child’s
physical activity, and the development of postural de-
formities.”? Technological devices can reduce physi-
cal activity and increase prolonged periods of
sedentary behavior. These technologies have led to
the modern-day epidemic of “text neck,” which refers
to using a smartphone while the neck is flexed.?
Fontenele et al. showed that adolescents had a sig-
nificantly reduced lateral head tilt when operating a
smartphone in front view and an anterior cervical
spine posture (flexed posture) when typing in the side
view.!? Typical postures for digital screen use include
shoulder forward and internal rotation and forward
and downward movements of the neck. Smartphone
use increases forward head posture and thoracic
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kyphosis among adolescents.?* In our study, atypical
postures were observed on the NYPS. However,
owing to the structure of the NYPS, we were unable
to perform statistical analyses for individual body
parts. Staying in prolonged atypical postures can
cause changes in the osteoarticular structure of the
spine, neck, and upper extremities, including
stretching, shortening, or weakening of the ligament
and muscle structures.”® So, it is important to de-
velop strategies to decrease ST and increase physi-
cal activity.

Our study found a significant, weak negative
correlation between screen usage time and the total
motor coordination score, general coordination, and
control during movement. High ST in early life is as-
sociated with low developmental scores.?> Childhood
development, particularly the learning new motor
skills, is shaped by experience-dependent plasticity.'*
Children who engage in high-screen use may experi-
ence reduced motor skills due to increased sedentary
behavior.® Low levels of physical activity levels are
associated with poor motor coordination. Vice versa,
a lack of motor skills can lead to increased sedentary
behavior. Children with poor motor coordination may
prefer screen use to physical activity during leisure
time.”” Physical activity provides various opportuni-
ties for experiences such as running, jumping, climb-
ing, and problem-solving inherent in natural life. As
children perform these skills in their daily lives, they
master their motor proficiency. In our study, we
found an association between ST and motor coordi-
nation skills that require physical activity, but not for
fine motor skills that do not require physical activity.
This finding supports the concept that posture and
motor coordination are shaped by physical activity.

The strength of this study lies in examining the
relationship between posture, motor coordination
skills, and screen usage time. However, our study has
some limitations. As the study asked parents to recall
their children’s use of technological devices retro-
spectively, there was a potential for recall bias. An-
other limitation was that we did not use clinical scales
to assess posture and motor coordination. The cross-
sectional nature of this study precludes establishment
of causal relationships among ST, posture, and motor
coordination.
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I CONCLUSION

Our study found that children between the ages of 4
and 16 used televisions, tablets, and smartphones
most frequently and for the most extended duration,
with a median total daily use of 300 minutes. There
was a significant and moderate negative correlation
between ST and posture, and a significant and weak
negative correlation between ST and motor coordi-
nation. In future studies, children’s ST should be
measured prospectively using digital tools or sensors.
Further studies should be conducted to monitor the
variety of technological devices owned by children
and the duration of their use. In future studies, it is
recommended to measure the physical activity levels
of children, in addition to ST and motor development.
Health professionals can promote children’s active
and dynamic participation in games and play activi-
ties to reduce the potential effects of the increased use
of screen devices.
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