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Abstract

The aim of this study is to review the existing literature on the musculoskeletal system symptoms associated with digital
gaming. Literature related to the subject was searched in Web of Knowledge, PubMed, Medline, PsycINFO, Proguest, Google
Scholar, and Sport Discuss databases. Articles published from 2010 to 2022 were scanned using keywords describing digital
gaming-related postural disturbances, and musculoskeletal system exposure (pain, muscle activity). The articles were
independently scanned by three authors, the relevant data were extracted, and the methodological quality of the included
studies was evaluated. A total of 1252 articles were scanned for eligibility. Eleven articles are included in the study.
Systematic reviews and meta-analysis studies were not included in our study. A wide range of prevalence rates of
musculoskeletal complaints in different body regions has been reported, with the highest prevalence commonly found in neck
complaints. This review has only found some evidence showing that a neck flexion posture as well as the frequency of digital
gaming are associated with musculoskeletal disorders and pain, postural disorders among users of digital devices. The findings
were presented and discussed in relation to the effects of digital games on posture and the musculoskeletal system. There is
limited evidence that digital gaming and its various aspects (occupancy and properties) are associated with musculoskeletal
system symptoms and exposures. Therefore, it is considered that evidence-based guidelines should be presented by experts for
the wise use of digital games.
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INTRODUCTION use has been reported to have negative effects on
sleep quality, physical activity, obesity,

Smartphone access and possession among headaches, and eye strain among children
children and adolescents have notably increased (Domoff et al., 2019). In another study, a
nowadays. Adverse health outcomes associated with  relationship has been identified between the
excessive use of the device have also emerged with  smartphone exposure time of adolescents and
the increasing use of smartphones by children and  musculoskeletal system problems. It is noted that
adolescents (Sohn et al., 2019). Excessive phone the symptoms of the neck, shoulder area, and
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Digital Gaming Duration on Musculoskeletal System

musculoskeletal system (Toh et al.,, 2019). and
forward head posture, and hunchback posture (Peter
et al., 2019) have the highest prevalence rates.
Some studies have shown that the neck flexion
posture, the most common posture among
smartphone users, potentially pose risks of pain in
the musculoskeletal and discomfort in the back of
the neck area. As a result of the forward head
flexion, the posture generates excessive external
flexion force, which in turn causes a greater load on
the neck extensors and adjacent connective tissue of
the neck in order to balance the increase in the
external flexion moment caused by the forward
moment (Eitivipart et al., 2018; Xie et al., 2017).
The use of smartphones increases the muscular
activity of the neck muscles, especially the cervical
erector spinae (CES) and upper trapezius (UT), as
well as the forward shift of the head
(Hanphitakphong et al., 2021). It is argued that
prolonged and continuous contraction of the neck
muscles will cause an increase in neck muscle
fatigue. The longer duration of the device use, the
greater the severity of the awkward position of the
neck and head. During prolonged static postures,
overloading of the neck muscles due to the use of
smart devices contributes to discomfort and fatigue
(Eitivipart et al., 2018; Xie et al., 2017). When it is
compared to the standing position, it is stated that
the shift in the head-neck angle when using a
smartphone occurs more than in a sitting position
(Lee, 2014; Ning, 2015).

In recent years, some experimental studies
have been conducted to determine the effectiveness
of guideline practice strategies to reduce the risk of
pain in the neck area and posture caused by
smartphone use (Park, 2017). Smartphone usage
time, such as playing games with digital devices, is
known as an important risk factor affecting the
musculoskeletal system. There is evidence that
helps guide the practice recommendations for the
prevention of the risk of developing
musculoskeletal problems in the neck area among
smartphone users. Likewise, there is evidence
reporting that children and adolescents are at a
higher risk of injury compared to adults
(Hanphitakphong et al.,, 2021). In addition,
musculoskeletal problems that occur in childhood
lead to problems that persist into adulthood (Jones
et al.,, 2007). Therefore, the related smartphone
(Morley and Thomas, 2017). The primary search
was based on title, abstract, and keywords, using
Boolean logic for the combination of terms.

activities that lead to symptoms of
musculoskeletal pain in children and adolescents
should not be ignored.

In the studies that are the subject of our
review, there are common negative points such as
posture, musculoskeletal system symptoms, pains,
and forward head posture of digital gaming
duration and digital device use. Especially as the
digital gaming duration increases, muscle fatigue
and pain occur in the posterior neck area. In
addition, existing studies suggest that postures in
digital device use and digital gaming duration
may be associated with musculoskeletal problems
that are common in the neck, shoulder, and back
areas, and awkward postures (Hanphitakphong et
al.,, 2021; Park et al., 2017; Alfaitouri and
Altaboli, 2018; Lui et al., 2012). Limitations of
the current studies include the wuse of
measurements of the digital gaming duration and
musculoskeletal system symptoms without the
reliability and validity of the measurement
methods indicated by the authors.

Assessment of the quality of the study,
systematic it is an indication of the strength of the
evidence provided by the review and informs the
standards required for future research. It is
thought that our study will benefit researchers
who will investigate the postural effects of digital
game addiction in the future.

Since the widespread use of smartphones is
increasing, there is a need for guidelines that can
reduce musculoskeletal problems. In conclusion,
the objectives of this study are: (i) to examine the
changes in the upper body postures of smartphone
users, (ii) to examine the fatigue that occurs in the
muscles depending on the duration of smartphone
use.

Study Strategy and Eligibility Criteria A
systematic literature review was conducted in
2022 using Web of Science, PubMed, Google
Scholar, and Sport Discus databases. This study
was conducted as an observational study with
publicly available data. The study data were
obtained from the official websites open to the
public. Since the study data are not collected
through experiments, there is no ethical concern

Two authors (PA and AB) have scanned all
the possible titles (abstracts, full-text articles) for
eligibility. The disputes that arose about inclusion
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were resolved in consultation with the third author
(IB). The search terms were determined based on
previous reviews and agreements between authors.
These are concepts such as digital game, digital
gaming duration, posture, and musculoskeletal
system. Some limitations have been imposed on
the study of comprehensive literature. In addition,
searches in databases are conducted in the
following sequence (digital gaming & posture*
digital gaming & neck pain* digital gaming &

Table 1. Study selection criteria

pain* digital gaming & joint pain* digital gaming
&  fatigue*, digital game duration &
musculoskeletal system).

The components of the PICOS question,
including population, intervention, comparison,
outcomes, and study design, were answered to
define eligibility criteria (Methley et al., 2014).
The study covers only articles published between
2010 and 2022 in English-language peer-reviewed
journals.

PICOS

Eligibility Criteria

Population

Children and adults

Interventions

Any physical activity conducted in nature

Comparators Comparison group not determined
Outcomes Physiological consequences: changes due to stimulus response
Study Designs No limitations with the study design

Scanning and Study Selection

The reference results of the database search
were transferred to the Mendeley reference
program. The studies were scanned in terms of
inclusion criteria according to the title in the first
stage, followed by abstract and full-text scans. The
scanning process was conducted independently by
the authors. The authors discussed the results, and
the full texts were included in the analysis based
on mutual agreement. In this review article,
authors, year, participants and sample group,
objectives and hypotheses, findings, and results are
included in the analysis table.

The “Effective Public Health Practice
Project” (EPHPP) was used to evaluate the bias
risk of the included studies (Thomas et al., 2014).
EPHPP is used for observational, cross-sectional,
cohort, and randomized controlled trial designs
(Armijo-Olivo et al., 2012). The EPHPP tool has
six equiponderant categories that are included in an
overall rating to assess the quality of work. These
are selection bias, study design, confounders,
blinding, data collection practices, and withdrawal.
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The category of withdrawals and dropouts was also
applied to cross-sectional studies since it contains
information about the percentage of participants
who completed the study. Each category received a
strong (Sohn et al., 2019), medium (Domoff al.,
2019) or weak (Toh et al., 2019), rating, which is
the basis for the overall rating of the work. In
addition, systematic reviews and meta-analysis
studies were not included in the study.

RESULTS

After the duplications were extracted from
the database search, 1252 references were taken.
These have been scanned for eligibility according
to their titles (Figure 1). Then, 192 abstracts and 64
full-text articles were evaluated for eligibility.

Articles on  posture correction or
musculoskeletal system improving digital games
are excluded from the study. In addition, articles
conducted on adults have not been evaluated. A
total of 11 articles were included in this study.

. Page 566 / 573.
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Figure 1. PRISMA flowchart for selecting relevant articles.

The Quality of the Reviewed Articles In more than half of the included studies,

It was identified that five articles are of high  smartphone usage conditions were simulated so
quality (Hanphitakphong et al., 2021, Young et al.,  that participants could apply them in a laboratory
2013; Kim and Koo 2020), and four articles are environment. Accordingly, it is seen in Table 2 that
acceptable (Park JHM, et al., 2017, Ashok et al., the data do not fully represent smartphone use in
2020; Lam et al., 2022) and two articles are of low real life and therefore the external validity of the
quality (Cankurtaran et al., 2022; Lui et al., 2012).  studies is low.

Table 2. Methodological quality scores of studies

Included studies External validity criteria Internal validity criteria Overall quality
1 2 3 4 5 6 7 8 9 10 11
(Kim & Koo, 2016) N N N Y Y Y Y Y N Y ++
(Hanphitakphong et al., 2021b) N N Y Y Y Y N Y Y N ++
(Park et al., 2017b) N N N N Y Y N Y Y Y +
(Young et al., 2013) N N Y Y N Y N Y Y Y ++
(Anna et al., 2018) N N N Y Y Y N Y Y Y ++
(Alfaitouri & Altaboli, 2019) Y N Y N Y Y N Y Y N ++
(Cochrane et al., 2019) N N N Y Y Y N Y Y N +
(Lui et al., 2011) N N N N N Y N Y Y Y -
(Lam et al., 2022) N N Y Y Y Y N Y Y N +
(Ashok et al., 2020) N Y N Y Y N N Y N Y +
(Cankurtaran et al., 2022) N N N N Y Y N Y N Y -
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Note; N=No; Y=Yes; ++=high quality (low risk of bias);
+=acceptable (moderate risk of bias); -=low quality (high
risk of bias); 1 — Was the study's target population a close
representation of the national population in relation to
relevant variables, e.g. age, sex, occupation? 2 — Was the
sampling frame a true or close representation of the target
population? 3 — Was some form of random selection used to
select the sample, OR, was a census undertaken? 4 — Was the
likelihood of non-response bias minimal? 5 — Were data
collected directly from the subjects (as opposed to a proxy)?
6 — Was an acceptable case definition used in the study? 7 —
Was the study instrument that measured the parameter of
interest (e. g. prevalence of low back pain) shown to have
reliability and validity (if necessary)? 8 — Was the same
mode of data collection used for all subjects? 9 — Was the
length of the shortest prevalence period for the parameter of
interest appropriate? 10 — Were the numerator(s) and
denominator(s) for the parameter of interest appropriate? 11
— Summary item on the overall risk of bias (Hoy et al., 2022).

150+ l = I

1004

Angle (°)

neck angle

Musculoskeletal system symptoms, posture, and
body areas reported in pain complaints that occur
along with the duration of digital gaming are the
neck, upper extremity areas, and upper and lower
back. The common point revealed in the studies
examined is that phone use for a long time usually
causes pain fin the shoulder and neck area (Kim
and Koo 2020), In the studies, it has been reported
that pain occurs after 16 minutes of phone use, 20
minutes of playing digital games cause muscle
fatigue and pain, feeling pain in the neck during
phone use, and suffering from neck pain in
children who are exposed to digital games for more
than 2 hours, and there is a positive relationship
between electronic device use and neck pain.

|+| | @ start of
E 5 minutes
E 10 minutes
m 15 minutes

trunk angle

Figure 2. Pain rate associated with phone use time (Park et al., 2017).

In the figure above, the rate of pain that
occurs along with the duration is shown. As time
extends, muscle fatigue and discomfort occur in
the posterior neck area. However, a situation arises
that is unsuitable for posture (Park et al., 2017).
The neck flexion angle increased significantly in
all postural positions (standing, arms-free sitting,
and sitting with arms resting on a table) as the time
spent on the phone progressed (Alfaitouri and
Altaboli 2019). The flexion of the neck is
considerably high during digital gaming. And this
is a potential risk factor for the development of
neck pain, musculoskeletal system fatigue and
disorders (Anna et al., 2018). Increased shoulder
protraction along with neck flexion causes scapula
dysfunction during upper extremity movement. For
this reason, it has been stated that the use of
smartphones negatively affects the supine posture
(Cochrane et al., 2019). Individuals who spend a
long time with electronic devices have a high risk

Sarikaya et al., Int J Disabil Sports Health Sci, 2023; 6(2):564-573

of developing a forward head posture due to static
load acting on the cervical spine (Ashok et., al.
2020). It is also noted that esports players have
significantly poor spinal posture compared to the
normal reference range (Lam et al., 2022).
Risk Factors and Evidence

In general, the risk factors identified in the
reviewed studies can be grouped into two main
categories. These are (i) the postures adopted when
using digital devices (ii) and the time spent.
Besides neck flexion, there is evidence that the
frequency of playing games causes
musculoskeletal system complaints among digital
device users. The selected studies reflected
consistent results with each other. It is seen in the
studies which we have included in our study, that
playing digital games causes pain, forward head
posture, musculoskeletal system symptoms, and
posture impairments as time spent.

. Page 568 / 573.
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Table 3. Studies on musculoskeletal symptoms associated with digital games

Conclusion
Exposure to digital devices, especially for more

Author, Year Participants Intervention Finding

-Questions about frequency, duration,

-Age range 8- ] v . - About 1/3 of the participants (28.9%) reported than 2 hours daily was significantly associated
. 13 and pain have heen (_jlrected to chlldren discomfort in different parts of the body associated with neck and upper limb discomfort. Long
1  (Luietal,2011) " _ who have been playing games with - . S - : .
-N=464 B Y with playing e-games. The vast majority of 20% durations of play would increase the cumulative
! technological devices in the last 8 ] . : .
children months stated that the pain was in the shoulders. muscle loading and contribute to musculoskeletal
) symptoms.
There was a difference between the postures for the
Participants were asked to complete  wrist (p<0.05). Wrist extension was especially high Users of touchscreen tablets are exposed to
2 (Youngetal, -N=15 tasks by holding the tablet with one for the dominant hand when a tablet was placed on  excessive wrist postures, which may put them at a
2013) - tablet users  hand, two hands, on a desk, and on theirthe lap. Differences were observed in the posture andhigher risk of developing musculoskeletal
knees. muscle activity of the shoulder according to the symptoms.
position of the tablet.
In the second group, a significant difference was
Treparicipants werediviced o3 o L roup.
3 (Kim & Koo, :NOZU‘? g:gzgz;):ge ::)rjt %;Zgggvﬁfiigt:;"zﬁgs’ significant difference was found in the left cervical Pain has occurred with fatigue after using a
2016) i:diviguals the third rgu Ssed 30 minutes o’f erector spinae and bilateral upper trapezius muscles. smartphone for a long time.
smart ho?'nes P A significant difference was found in terms of
P ' fatigue in the left trapezius muscles in the first and
third groups.
Muscle activation and angular changes
(Park et al -N=18 male in the neck and torso of the participants Neck and trunk flexion increased significantly at the Smartphone use has changed posture and muscle
4 2017h) N -smartphone  were examined during 16 minutes of 5™, 10, and 15 minute (p<0.05) onwards the activation in a relatively short period of time (5
users smartphone use. EMG and digital beginning of smartphone use. min), and pain occurred after 16 minutes of use.
camera were used.
N=15 health The flexion-extension of the neck is greater
OJn Y Four activities were performed with the Differences were found for neck and torso angles in during digital gaming than compared to watching
5 (Annaetal., %ln div? duals smartphone (gaming, messaging, video both postures (p<0.05). It showed that significant  a video. It has been stated that posture during
2018) -Age range 21- watching) in two different postures changes in neck and torso posture occurred when the smartphone use is a potential risk factor for the
259 g (standing and sitting). activities were performed in a sitting position. development of neck pain, musculoskeletal
fatigue and disorders.
The participants stood against a scaled
board and for 20 minutes (0, 5, 10,15, . . I
and 20" minutes) photos were taken The neck flexion angle increased significantly as
6 (Alfaitouri &  -N=20 young The nrocedure Wag erformed in thrée Statistically significant results (p<0.05) were found time progressed in all postures. Neck flexion is
Altaboli, 2019) individuals hep perto L -, in both posture and smartphone use time. significantly less in the standing posture than in
different postures (standing, sitting with the sitting posture
arms free, and sitting with arms on the 9P '
table).
I . . Increased shoulder protraction causes scapula
. . -A significant increase in the amount of shoulder - : .
_ Photographic posture analysis was . . dysfunction during upper extremity movement,
-N=63 students - protraction (p<0.001) was found in the non- -
(Cochrane et al., performed on the participants. Photos of . R and this causes students to be unable to use the
7 -Age mean - dominant hands of the students. Significant .
2019) the students were taken before using the . . arm well. It is clearly seen that smartphone use
22.7 ) .2 °. " (p<0.001) results were found in pelvic curvature .
smartphone and 5 minutes after using it. after smartohone use negatively affects the upper back posture of
P ) university students.
-N=160 . It has been reported that individuals who spend a
(Ashok etal,  participants Forward heaq posture angles were A total of 97_pa}rt|C|pants had a forward head po_sture long time on electronic gaming devices have a
8 2020) “Age mean measured using the photogrammetry  and an association was found between the duration high risk of developing a forward head posture
22.8 method. of game playing and forward head posture. due to static loading affecting the cervical spine.
Particinants were instructed to pla Neck, trunk, left shoulder and bilateral elbow flexion
articip : pay angles increased significantly at the 10" and 20" As a result, it has been concluded that continuous
digital games continuously for 20 : . - N :
. -Age range 10- _: . o e R minute (p<0.05) compared to baseline. Bilateral CES(20 minutes) smartphone gaming causes a posture
(Hanphitakphong _ minutes in a sitting position during the . . N . . . A
9 18 --N=44 ) . . has been associated with fatigue increased that is not suitable for posture to a significant
etal., 2021a) dynamic posture analysis. Wireless N o . N .
students significantly at the 20" minute. After the completion extent and causes muscle fatigue and discomfort,
EMG was used to collect data from h - T
of the game, the neck discomfort increased especially in the back neck area.
CES and UT. L
significantly.
-N=48 e-Sports .
(Lametal., players - Spine evaluation was performed via  The spinal posture, mobility, and stability of e- It_ was determined that e_:-Sports players h_aye
10 2 ! s significantly weaker spinal posture, mobility, and
022) -Age mean SpinalMouse after e-sports. Sports players were found to be significantly worse. -
201 stability compared to the normal reference range.
-N=1000 When the pain complaints of children were A positive relationship has been found between
(Cankurtaran et children Pain assessment has been performed to examined, 93 people_reported_ headache, 69 children thg duratlon_qf ele_ctronlc device use and neck )
11 reported shoulder pain, 48 children reported elbow pain. In addition, it has been reported that there is
al., 2022) -age mean detect musculoskeletal problems. X ) b o . X .
11.95 pain, 50 children reported hand pain and 128 a positive relationship between neck pain and

children reported back pain. headache.

DISCUSSION

Our study is a review that systematically
describes the available evidence on postural
symptoms associated with digital game use. In the
studies included in this review, the findings in
three specific body regions were examined. In the
studies that are the subject of our review, there are
common negative points such as posture,
musculoskeletal system symptoms, pains, and
forward head posture of digital gaming duration

and digital device use. Especially as the digital
gaming duration increases, muscle fatigue and pain
occur in the posterior neck area. In addition,
existing studies suggest that postures in digital
device use and digital gaming duration may be
associated with musculoskeletal problems that are
common in the neck, shoulder, and back areas, and
awkward postures (Hanphitakphong et al., 2021,
Park et al., 2017; Alfaitouri and Altaboli,. 2018;
Lui et al., 2012). Limitations of the current studies

Sarikaya et al., Int J Disabil
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include the use of measurements of the digital
gaming duration and musculoskeletal system
symptoms without the reliability and validity of the
measurement methods indicated by the authors.
The objectives of our review (i and ii) are
supported in detail below. In case-control and
experimental laboratory studies, there is consistent
evidence that musculoskeletal system symptoms
were associated with digital gaming duration
(Hanphitakphong et al., 2021; Park et al., 2017;
Kim et al., 2022) and its use in different positions
(16-18) may have an impact on the symptoms
experienced.Neck flexion occurs very quickly
among individuals who play games with digital
devices. The increase in neck flexion occurs within
five minutes (Park et al., 2017). It has been
reported that neck flexion begins after typing on a
desktop for ten minutes while crossing legs (Lee et
al., 2011). In another study, participants played a
digital game for twenty minutes in a sitting
position during a dynamic posture analysis. The
neck flexion angles increased in the 20" minute
compared to the initial one. This condition has
been associated with increased fatigue and an
inappropriate posture has emerged
(Hanphitakphong et al., 2021). It is in line with
current findings that longer smartphone use can
lead to poor posture and progressive muscle
loading in the posterior of the neck. It has been
pointed out that significant fatigue of UT and CES
muscles was noticed after 20-30 minutes of
smartphone use (Kim and Koo, 2020). An adult's
neck can typically lift about 10 to 12 pounds of
force in the neutral position (Hansraj, 2014).
Another issue that is worth noting is that children's
heads are larger compared to adults according to
their body size. As the digital gaming duration
increases, the extensor muscles are activated to
resist the flexion moment of the neck, and the load
on the CES and UT muscles increases (Eitivipart et
al., 2018). In addition, the size of muscle fibers in
children is less compared to adults. When the head
stays in the forward flexion position for a long
time, the onset of fatigue begins earlier than in
adults (Hanphitakphong et al., 2021). Digital
device use in relation to different body positions
has a higher risk of developing musculoskeletal
system symptoms (Young et al., 2013). It is stated
that using a smartphone while sitting or standing
without a support surface can cause more physical
stress on the neck muscles compared to using a
desktop or laptop computer (Lee et al., 2014). In

addition, it has been stated that different activities
such as gaming, texting, and watching videos in
two different postures such as sitting and standing
cause more changes in neck and torso posture in a
sitting position compared to standing posture. As a
piece of interesting information, the flexion
extension of the neck during digital gaming is
more significant than when watching videos
(Alfaitouri et al., 2014; Anna et al., 2018). In
different postures (standing, arms-free sitting, and
sitting with arms resting on a table), the angle of
flexion of the neck increased significantly as time
progressed (Alfaitouri et al., 2014). In one study,
photographic postures were taken from participants
before and after using a smartphone. A significant
increase in the amount of shoulder protraction was
found in the non-dominant hands of the
participants, and significant results were found in
pelvic curvature after using a smartphone. In
addition, increased shoulder protraction causes
scapula dysfunction during upper extremity
movement, which causes participants to be unable
to use the arm well. In summary, it has been
reported that smartphone use negatively affects
supine postures (Cochrane et al., 2019). In the
study in which spinal posture and mobility were
evaluated, the spinal posture, mobility, and
stability of e-sports players were found to be
significantly poor (Lam et al., 202). In individuals
with a forward head posture, a relationship was
found between the duration of playing games and
the forward head posture (Ashok et al., 2020;
Hakala et al., 2006). It has been reported that
individuals who spend a long time on digital
gaming devices have a high risk of developing a
forward head posture due to static loading
affecting the cervical spine (Ashok et al., 2020).
Further Research

Since the current studies are mostly cross-
sectional, case-control and experimental laboratory
designs with low methodological quality, the
findings obtained in our study should be
interpreted carefully. Therefore, high-quality
epidemiological studies are needed to strengthen
the evidence, including longitudinal studies that
study the duration of smartphone use in natural
environments. In addition, the right methods are
available to accurately measure the duration of
smartphone wuse in everyday life. Accurate
measurement methods should be used for the
symptoms and exposures of the forward head
posture, postural disorder, musculoskeletal system,



Digital Gaming Duration on Musculoskeletal System

and laboratory studies. Anatomical angle
definitions should be clearly remarked and
preferably harmonized between studies.

Due to the heterogeneity of the study
designs, methods, results, and data presented,
narrative synthesis was used in the review rather
than meta-analysis. The systematic approach used
to scan articles, extract data and evaluate the
meteorological quality of the included studies has
helped us to minimize biases. In our review,
studies examining gait and balance parameters
during smartphone use were excluded.

Limitations of this review

There are some limitations in this systematic
review. A lack of effort to identify unpublished
peer-reviewed studies and non-English written
articles as well as the exclusion of laboratory
studies may introduce bias in this review. In
addition, some studies have probably been missed
out although an extensive literature search was
performed.

Five articles of high quality, four articles of
acceptable quality and two articles of low quality
were evaluated in this systematic review. A wide
range of prevalence rates of musculoskeletal
complaints in different body regions has been
reported, with the highest prevalence commonly
found in neck complaints. This review has only
found some evidence showing that a neck flexion
posture as well as the frequency of digital gaming
are associated with musculoskeletal disorders and
pain, postural disorders among users of digital
devices. Interpretation of the results of risk factors
in this review should be treated with caution since
many risk factors have been examined by only
eleven studies. More high-quality and prospective
studies are needed to reveal the correlation
between musculoskeletal disorders, postural
disorders and pain stemmed from digital games.
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