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ABSTRACT

(ol JJII44\'= This research aims to investigate the issues arising from prolonged usage

Article Info: of modern electronic technologies by reviewing relevant literature. Specifically, we
examine the impact of mobile phones, tablets, and computers on postural control

Received: 25 Jan. 2024 and skeletal abnormalities among children.

Accepted: 14 April 2024 m Articles were selected based on the research objective by conducting a

Available Online: 3 June 2024 thorough review of specialized biomechanics databases and considering input and

output indicators.

The investigation revealed that modern electronic technologies, particularly
among children aged 6 to 11 years, can contribute to various skeletal and muscular
abnormalities in the upper limbs (e.g., rounded shoulders). Body postures adopted
while using these technologies (e.g., sitting, lying down), as well as the use of one-
handed versus two-handed postures, significantly affect pressure distribution and
muscle and skeletal health. Other notable issues include vision problems,
adaptability challenges during childhood, and psychological and social implications.
The review of studies underscores the potential adverse effects of

Keywords: prolonged usage of modern electronic technologies, particularly among elementary

school children. With the rise of virtual education in recent years, these technologies
New technologies, Skeletal have become increasingly prevalent and may contribute to significant limb
abnormalities, Elementary abnormalities and associated problems. Vision impairments due to prolonged
school children, Upper limbs screen time, as well as psychological, social, and adaptational challenges, add further

pressure on children.
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1. Introduction

Improper postures maintained during prolonged work and job assignments can result in musculoskeletal
Due to the significant increase in the usage of hand-held digital devices and smartphones in society,
particularly among individuals aged 20 to 35, a range of issues has emerged. In addition to musculoskeletal
problems, there is a rising trend of complications such as smartphone addiction, social relationship damage,
social isolation, anxiety, and depression among users (1, 2). These factors have accelerated the progression
of physical health problems among users (3). A large portion of individuals using hand-held digital devices,
including computers, laptops, digital games, and smartphones, are susceptible to developing
musculoskeletal disorders in their upper limbs due to prolonged exposure to incorrect body positions (4).
Furthermore, among the contributing factors to skeletal disorders in the upper body among frequent and
long-term smartphone users is the pressure exerted on these areas (5).

2. Methods

This study collected research conducted on the impact of new communication technologies, such as mobile
phones, tablets, and personal computers, particularly from 2013 to 2023. Keywords used for the search
included: smartphone, tablet, computer, upper limb deformity, children, elementary school children,
muscle and skeletal pain, posture, muscle function, skeletal muscle abnormalities, visual balance system,
biomechanical methods, and mental capabilities. Searches were conducted in Latin across journals and
websites.

3. Results

A study examining the daily use of mobile phones among students aged 6 to 11 revealed that the sitting
position significantly increased neck flexion compared to standing. Additionally, neck flexion was
observed to increase when holding a mobile phone with two hands or while typing (6). Another study
involving 10-13-year-old female students identified factors influencing skeletal abnormalities within the
human skeletal system (7). In a study of 1642 Japanese children aged 6 to 8 in their first year of elementary
school, routine and frequent mobile phone use was found to be associated with childhood behavioral
problems (8). A review article systematically investigating musculoskeletal disorders, abnormalities, and
pain among primary school dancers in Hong Kong found increased activity in the upper trapezius muscles,
erector spinae, and neck extensor muscles, as well as increased head bending angle, head tilt angle, and
forward head movement during smartphone use (9). Research conducted in Thailand highlighted that
prolonged smartphone use exceeding 60 minutes, particularly among children aged 6 to 9, was a significant
factor in musculoskeletal pain (10).

4. Conclusion

The results indicate that excessive use of virtual space by students in educational and recreational activities
may have several detrimental effects on skeletal health. Notably, it significantly increases neck flexion
compared to the standing position. Furthermore, neck flexion is observed to increase when holding a
mobile phone with two hands or while typing. Additionally, significant differences were found in the upper
limb position between short-term and long-term users of smartphones, as well as between men and women
regarding shoulder position. It appears that smartphone usage in a seated position alters the angle of the
head and neck more than when standing, potentially contributing to musculoskeletal disorders. Prolonged
smartphone use, particularly exceeding 60 minutes, emerges as a significant factor in the development of
musculoskeletal pain, especially among children aged 6 to 9 years. Approximately 53% of students
reported using their smartphones while lying down, with prone positioning during smartphone use being
7.37 times more hazardous than sitting (6, 12-14).
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Table 1. The results of the articles that have discussed the skeletal abnormalities of children regarding new

technologies.

Authors

Title

Results

Vahedi et al. (6)

Masumi et al.

(7)

Jian Wang et al.
(11)

Hosokawa et al.

(8)

Eitivipart et al.

©)

Investigating the long-
term effects of mobile
phones on neck and
shoulder injuries

The effect of the
duration of using a
smart mobile phone on
the head and shoulder
condition

To determine the
association between
excessive smartphone
use and visual
impairment

The relationship
between the use of
mobile technology and
children's adjustment
in primary school age
Musculoskeletal
disorders and pain
associated with
smartphone use

The study findings reveal that the sitting position
significantly increases neck flexion compared to the standing
position. Additionally, neck flexion increases when holding
the mobile phone with two hands and while typing.
Significant differences were observed in the position of the
upper limb between short-term and long-term users of smart
mobile phones (P=0.033), as well as in shoulder position
between men and women (P=0.002). However, there was no
significant difference regarding the position of the head, and
no difference was found between men and women (p=0.436).
Excessive smartphone use was not significantly associated
with myopia, poor vision, or blurred vision. However, these
visual disturbances were more prominent in children.

Regular use of mobile devices was significantly associated
with behavioral problems compared to infrequent use. These
results suggest that routine and frequent use of mobile
devices is linked to behavioral problems in childhood.

Increased activity was found in the upper trapezius muscles,
erector spinae, and neck extensor muscles. Moreover, head
bending angle, head tilt angle, and forward head movement
were observed to increase with smartphone use.
Additionally, the angle of the head and neck was found to
change more while sitting compared to standing. The study
suggests that smartphone use may contribute to
musculoskeletal disorders and assist in slowing muscular
skeletal disorders.
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