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ABSTRACT

Objective: Long recreational screen time affects many aspects of children’s health. We aimed to assess the
association of screen time with isometric back and leg muscle strength in school-aged children.

Method: Healthy children aged between 7-11 years were enrolled in this study. Gender of the children, their
weight, and height at enrollment were recorded. A research assistant surveyed the parents of each child with
face-to-face interview technique in order to analyse child’s screen-viewing behavior. Children participating in the
study were divided into 2 groups according to their average daily screen time (group 1: < 2 hours, group 2: >2
hours). The children in Groups 1 and 2 were also divided into subgroups according to their body mass index (BMI)
percentiles. The back and leg muscle strength were measured by using isometric back-leg strength dynamometer.
The demographic characteristics, BM| Z-scores and the back and leg muscle strength of the children in groups
were compared statistically.

Results: A total of 307 children including 103 boys (33.6%) and 204 girls (66.4%) were enrolled in the study. There
were 204 (66.4%) and 103 (33.6%) children in groups 1 and 2, respectively. There was no statistically significant
difference between the two groups in terms of back and leg muscle strength. The BMI Z-score of children positively
correlated with their back and leg muscle strength, respectively.

Conclusion: This study could not find an association between screen time and both back and leg muscle strength
of children. There is a need for further studies to analyse the effects of other confounding factors such as physical
activity, sedentary behaviors, sleep duration and quality, sociodemographic factors and seasonal influence in
associaton with screen time in muscle strength outcome measures in children.
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oz

Amag: Saglikli okul gagindaki cocuklarda ekran suresinin izometrik sirt ve bacak kas gucu ile iliskisini
degerlendirmeyi amagladik.

Yéntem: Cocuklarin ekran izleme sirelerini analiz etmek icin bir arastirma gorevlisi her cocugun ebeveyniyle
ylz ylize gériisme teknigiyle anket yapti. Arastirmaya katilan cocuklar ortalama gilinliik ekran sirelerine gére 2
gruba ayrildi (grup 1: €2 saat/giin, grup 2: >2 saat/giin). Grup 1 ve grup 2'deki cocuklar da viicut kitle indeksi (VKI)
persentillerine gore alt gruplara ayrildi. Sirt ve bacak kas kuvvetleri izometrik sirt-bacak kuvveti dinamometresi
kullanilarak oélguldi. Gruplardaki ¢ocuklarin demografik 6zellikleri, VKi Z-skorlari ve izometrik sirt ve bacak kas
gugcleri istatistiksel olarak karsilastirildi.

Bulgular: Calismaya toplam 307 ¢ocuk alindi. Grup 1ve grup 2'de sirasiyla 204 (%66,4) ve 103 (%33,6) cocuk vardi.
Sirastyla izometrik sirt ve bacak kas kuvvetleri agisindan iki grup arasinda istatistiksel olarak anlamli bir fark yoktu.
Gocuklarin VKi Z-skoru, sirastyla izometrik sirt ve bacak kas giicleri ile pozitif korelasyon gosterdi.

Sonug: Bu calismada sirasiyla cocuklarin ekran basinda gegirilen stire ile izometrik sirt ve bacak kas gigleri arasinda
bir iliski bulunamamistir. Fiziksel aktivite, sedanter davranislar, uyku siresi ve kalitesi, sosyodemografik faktorler
ve ekran siresi ile iliskili mevsimsel etki gibi diger karistirici faktorlerin cocuklarda kas glicli sonuclari Gzerindeki
etkilerini analiz etmek icin daha ileri galismalara ihtiyag vardir.

Anahtar kelimeler: Cocuk, dinamometre, kas giicti, ekran stiresi
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INTRODUCTION

Increased levels of physical activity and fitness during
childhood and adolescence are associated with reduced
risk of many diseases in adulthood such as cardiovascular
disease, diabetes, selected cancers, musculoskeletal
conditions and depression”. Physical exercise strongly
modifies metabolic potential, morphology, and
physiology of skeletal muscles. Regular physical activity
leads to mitochondrial biogenesis, fast-to-slow fiber
transformation, expansion of the muscle capillary bed,
changes in substrate metabolism, an increase in the size
of muscle fibers and muscle strength®.

Long recretional time spent in front of TV and
computer screen is a reason of failure to comply with
recommendations on effective time spent with daily
physical activities, thus muscle strength development®,
The American Academy of Pediatrics (AAP) recommends
limiting children’s screen time in order to promote
developmental, psychosocial and physical health®.
There are few studies in the literature examining the
effects of screen time on muscle strength in children®®),
In this study, the relationship between screen time and
muscle strength in healthy primary school-aged children
was evaluated.

MATERIALS and METHODS

Healthy children aged between 7-11 years were
enrolled in this study. This study was approved by
the Ankara Kecidren Training and Research Hospital
Clinical Research Ethics Committee (decision no:
1284, date: 11.01.2017), and all participants and at
least one parent gave his/her informed consent.
Children who had malignant, infectious, inflammatory,
endocrinological, neurological and/or muscular
disease and/or growth retardation, and/or attended
any sport program in the last 6 months were excluded.
The sociodemographic characteristics of the children
were recorded. A research assistant surveyed the
parents of each child with face-to-face interview
technique in order to analyse child’s screen-viewing
behavior. Children participating in the study were
divided into 2 groups according to their average daily
screen time (group 1: £2 hours, and group 2: >2 hours).
The children in groups 1 and 2 were also divided into
subgroups according to their body mass index (BMI)
percentiles (A: normal, BMI=5p-<85p; B: overweight,
BMI[=85p-<95p and obese, BMI295p BMI=5p-<85p;
B: overweight, BMI=85p-<95p and obese, BMI295p)
7. BMI was calculated using the formula: body weight
(kg)/ height? (m?)®. The AAP recommends creation and

implementation of a family media use plan. The 2-hour
limit for daily screen time was determined according
to AAP recommendations for children aged >6 years'“.

The measurements of muscular strength was carried
out after each child rested for 30 minutes after feeding.
The back and leg muscle (extensors of the knees and
back) strengths of the children were measured using an
isometric back-leg strength dynamometer (Baseline®
back-leg-chest dynamometer Fabrication Enterprises,
NY, USA). In order to measure back muscle strength,
after a period of warm-up time the child pulled the
dynamometer bar vertically upwards exerting his/her
maximum force in the position of standing, knees tense,
placing his/her feet on the dynamometer stand, arms
tense, straight back and body slightly bent forward®.
For leg muscle strength, after a period of warm-up
time, the child pulled the dynamometer bar vertically
upwards exerting his/her maximum force in the
position of standing, knees twisted, placing his feet on
the dynamometer stand, arms tense, straight back and
body slightly bent forward®. After repeating this set of
exercises for 3 times, the best values for back and leg
muscle strength obtained were recorded. Back and leg
muscle strength were measured in pounds, and pounds
were converted to kilograms by multiplying the value by
a coefficient of 0.45.

Statistical Analysis

In the study descriptive statistics for categorical
variables were reported as numbers, percentages, and
pie charts. Statistics for continuous variables were
reported with mean, standard deviation, median,
minimum and maximum values. Chi-square test was
performed to compare categorical variables. The
relationship between categorical and continuous
variables was examined by box plotand line plot graphs.
In accordance with the distribution assumptions,
the differences between the groups were examined
with the Mann-Whitney U test. The effect of one or
more continuous variables on another continuous
variable was examined with simple linear regression
and multiple linear regression methods. The effect of
a continuous variable on a categorical variable was
analyzed using the Logistic Regression method. IBM
SPSS Statistics 22 was used for statistical analysis. A
value of p<0.05 was considered statistically significant.

RESULTS

A total of 307 children including 103 boys (33.6%) and
204 girls (66.4%), (age range: 6 yr + 8 mos - 8 yr + 8 mos)

55



J Dr Behcet Uz Child Hosp. 2023;13(1):54-60

were included in the study. The mean ages of the male
and female children enrolled in the study were 9 yr + 6
mos and 1yr + 5 mos, respectively. According to CDC 2000
growth reference chart” respective humber of patients
were underweight (n=11; 3.58%), healthy weight (n=179;
58.3%), overweight (n=52; 16.9%) and obese (n=65; 21.1%).
Daily screen time was more than 2 hours in group 1(n=204%;
66.4%) and <2 hours in group 2 (n=103; 33.6%) (Table 1).
There were 28 (27.1%) boys and 75 (72.8%) girls in group 1
and 75 (36.7%) boys and 129 (63.2%) girls in group 2. The
mean ages in groups 1, and 2 were 9 yr + 7 mos, and 9 yr
+6 mos, respectively. Eight (2.6%) children did not spend
time in front of the screen, while average daily screen time
was 1-2 hours/day in 142 (46.3%), 3-4 hours in 125 (40.7%),
5-6 hours in 28 (9.1%) and >6 hours/in 4 (1.3%) children,
in weekdays. On weekends, 3 (1%) children did not spend
time in front of the screen, while average daily screen time
was 1-2 hours in 117 (37.1%), 3-4 hours in 144 (46.9%), 5-6
hours in 39 (12.7%) and >6 hours in 4 (1.3%) children.

The average daily screen time of boys (3.121.4 hours;
range: 0.7-7 hours) and girls (2.7£1.2 hours; range:
0-7 hours) were recorded. A statistically significant
difference was found between boys and girls in terms of
daily screen time (p=0.018).

Back muscle strength (n=307), both back, and leg
muscle strength (n=114) were measured in indicated
number of children.

The mean back muscle strength of 307 children was
33.29+13.23 kg (range: 6.75-72 kg). It was 35.82 kg *14.99

kg (range: 6.75-72 kg) in group 1 (n=103) and 34.1 kg
+13.78 kg (range: 9-72 kg) in group 2 (n=204). There was
no statistically significant difference between groups in
terms of back muscle strength (p=0.273) (Table 1).

The mean back muscle strength was 31.02x11.41 kg
(range: 9-54 kg) in girls and 37.81+15.33 kg (range: 6.75-
72 kg) in boys. A statistically significant difference was
found between girls and boys in terms of back muscle
strength (p<0.001) (Table 2).

The mean leg muscle strength of 114 children was
3491 kg *14.84 kg (range: 9-72 kg). It was 34.84 kg
+14.64 kg (range: 9-72 kg) in group 1(n=47) and 34.26 kg
+15.06 kg (range: 9-72 kg) in group 2 (n=67). There was
no statistically significant difference between groups in
terms of leg muscle strength (p=0.577) (Table 1).

The mean leg muscle strength of girls (n=76) and boys
(n=38) were 31.13%12.33 kg (range: 9-72) and 42.48%16.6
kg (range: 9-72), respectively. A statistically significant
difference was found between girls and boys in terms of
leg muscle strength (p<0.001) (Table 2).

Statistically significant positive correlations were
found between the back and leg muscle strength of
children, their ages and BMI Z-scores (group 1-age:
p<0.001, r=0.56; group 2-age: p<0.001 r=0.52 and group
1-BMI: p<0.001 r=0.41; Group 2-BMI: p<0.001, r=0.46)
(Graphic], 2). There was no correlation between children'’s
back and leg muscle strength and maternal age, paternal
age, maternal educational level, paternal educational

Table 1. Back and leg muscle strength of children grouped according to their average daily screen time (group 1: <2
hours, group 2: >2 hours)
Groups N Mean back muscle strength (kg) Range (kg) p-value
Group 1 103 35.82 kg £14.99 6.75-72 0273
Group 2 204 341 kg +13.78 9-72
Mean leg muscle strength (kg) Range (kg) p-value
Group 1 47 34.84 kg t14.64 9-72 0.577
Group 2 67 34.26 kg £15.06 9-72
N: number
Table 2. Back muscle strength and leg muscle strength of girls and boys
Gender N Mean back muscle strength (kg) Range (kg) p-value
Girls 204 31.02+11.41 9-54
Boys 103 37.81+15.33 6.75-72 <0.001
Mean leg muscle strength (kg) Range (kg) p-value
Girls 76 31.13%12.33 9-72
Boys 38 42 .48%16.64 9-72 <0.001
N: number
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DISCUSSION

Adequate muscle mass and muscle strength are
considered as reliable measures of overall health.
Development of muscular strength in children depends
on age, height, gender, sexual maturation, genetic
background, neuromuscular integrity, physical activity
level, BMI and limb dominance™. Long recreational
time spent in front of TV and computer screens often
while sitting or lying down limit the time spent for daily

level, monthly income, maternal employment status
and presence of a sibling. One year increase in age
caused an increase of 4,539 kg in back, and 9,426 kg
in leg muscle strength. Also, one unit increase in BMI
caused an increase of 0.829 kg in back and of 3,205 kg in
leg muscle strength.

When back and leg muscle strengths were adjusted
according to BMI Z-scores, neither back nor leg muscle
strength significantly differed among patients in groups
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mass, isometric muscle strength and bone density".
However, there are few studies investigating the effect
of screen time on muscle strength of children and
adolescents®213, Ours is one of few studies analysing
association between school-age children’s muscle
strength and screen time.

The AAP recommends imposing restrictions on
types of media platforms used, and hours of media
used per day for children aged 6 years or older to
ensure that screen time does not displace sleeping,
playing, conversation and physical activities®”. Studies
have shown that children and adolescents are more
likely to spend more time in sedentary activities such
as watching television and playing computer games'.
Many studies found a significant negative association
between screen time and physical activity in children
and adolescents™ " In a cross-sectional study including
606 adolescents, screen time was found to be inversely
associated with isometric trunk muscle strength
independent of lifestyle, sociodemographic factors,
cardiorespiratory fitness and waist circumference!®.
In our study, no statistically significant difference was
found between children spending >2 or <2 hours a day
in front of the screen in terms of back and leg muscle
strength. This finding might be due to engagement of
children in physical activity during screen was on, that
was not reported by the parents during face-to-face
interviews or on the contrary due to lack of physical
activity during the daytime among most of children
enrolled in the study. Its effect on muscle strength might
have been revealed when more children with excessive
screen time had been involved in the study, but limited
number of children with a daily screen time of >6 hours
were enrolled in this study. The average daily screen time
of boys was significantly longer than girls. This finding
is consistent with previous studies reporting that boys
are spending substantially more time in front of TVs, and
computer monitors than girls both during the weekdays
and at the weekend".,

Strength of the back and leg muscles of girls was
significantly lower than boys. Nevertheless, when
strength of the back, and leg muscles were adjusted for
BMI-Z-score, the gender difference in muscle strength
was not statistically significant. Muscle strength appears
to increase in both boys and girls until about the age of
14 years where it begins to plateau in girls and a spurt
in muscular strength is evident in boys??. Hormonal
differences during puberty are responsible for a gradual
increase in the strenght development of boys which is
maintained at approximately the same rate in the strength
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development of girls seen during their preadolescent
years?). The lack of difference between girls and boys
in terms of muscle strength can be explained by the fact
that the majority of children included in the study were
in the prepubertal stage, where the muscle strength of
girls and boys is essentially equal.

Muscle size and muscle strength increase throughout
preadolescence and adolescence due to changes in
muscle mass and muscle fiber size. Gender, individual
body size, growth, maturity and motor competence and
level of physical activity effect muscular strength?22),
As expected, back, and leg muscle strength positively
correlated with age (p<0.001, rho:0.561 and p<0.001
rho:0.528, respectively) in children enrolled in this
study and in fact, gender effect on back and leg muscle
strength was not remarkable in children with normal
BMI.

The relationship between media exposure and
obesity has been widely studied?*?. A meta-analysis
reviewing the results from 16 studies examining the
relationship between screen time and overweight/
obesity in children has shown that daily screen time of
22 hours was likely to be associated with greater risk of
overweight/obesity than daily screen time of <2 hours?®.
The possible mechanisms to explain the effects of screen
media exposure on obesity include displacing physical
activity, increasing energy intake and reducing sleep®*.
The previous studies have shown that children with
high BMI values have greater absolute measures of grip
strength and leg extension power, but have lower core
and upper body strength when compared to children
with lower BMI®?9 Obese individuals have reduced
maximum muscle strength relative to body mass in
their anti-gravity muscles compared to non-obese
persons. High levels of adiposity may impair agonist
muscle activation in the adolescents®. In our study,
a positive correlation was found between BMI values
and both back, and leg muscle strength. Nevertheless,
in our study, when back and leg muscle strength were
adjusted according to BMI Z-scores, longer screen time
apparently had not any significant negative effect on
muscle strength.

Study Limitations

The relatively scarce number of children enrolled
in this study may be considered as one limitation of
our study. Besides, the information on screen time,
screen-based sedentary behaviors and daily physical
activity were gathered from the self-reports of the study
participants which could lead a bias in interpretation of
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the results. Furthermore we did not query school-related
screen (video game/computer/TV) use which could
likely underestimate the total amount of screen time of
children. In fact, we did not analyse jump performance
signifying the action of passive and active components
of lower limb muscles and the motor performance tasks
like throwing which are used as indicators of specific
aspects of muscular strength in children®®,

CONCLUSION

This study could not find an association between
screen time and back and leg muscle strength
measurements of children, respectively. We suggest that
only the screen time per se may not have substantial
effect on muscle strength outcomes. There is a need
for further studies to analyse the effects of other
confounding factors such as physical activity, sedentary
behaviors, sleep duration and quality, sociodemographic
factors and seasonal influence in association with screen
time on outcome measures of muscle strength.
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