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Musculoskeletal disorders following excessive
smartphone usage - a review article

Abstract

Smartphone usage is growing exponentially in recent times. Smartphone usage requires
users to be in awkward postures for long periods of time which increases the chances of
musculoskeletal disorders. In this review article, we have tried to assess the musculoskeletal
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disorders occurring due to excessive smartphone usage. The results show increased muscle

activity of the upper trapezius and the neck muscles along with an increase in the head
tilting and head flexion. Frequent smartphone usage also leads to fatigue and pain in the
hand. So in conclusion, it can be said that increased smartphone usage leads to pain and

musculoskeletal disorders..
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Introduction

Smartphones has become an irreplaceable part of our day to day
activity. It is not just used for communication purposes but also for
gaming, browsing the internet among other things. The last decade
has seen a massive increase in hours and frequency of smartphone
usage."? In 2012 there were more than 6 billion smartphones in the
world.? A study showed that smartphones were being used more than
20 hours per week for purposes like communication, texting, emailing,
gaming, social networking; thereby making the people dependent on
mobile phones for connecting and communicating.* This dependency
has led to musculoskeletal disorders in users. These conditions have
increased even more since the COVID 19 pandemic which has led
to social distancing and the increased usage of digital platforms like
mobiles for communication amongst people. Therefore, doctors and
other health care providers should be well aware of such issues that
are being faced due to mobile usage. The smartphones are generally
held below the eye level with one or both hands and the touch screen
is operated with the index fingers and thumbs.® So the posture which
is attained is that of forward neck flexion mostly for long durations.>*
This long duration of bad posture along with the increased use of the
thumb and other fingers while playing games is responsible for the
musculoskeletal problems occurring in the users.®®* The symptoms
which are faced by the users generally include pain/discomfort
in the neck, shoulder, elbow, arms, wrist, and fingers.!"There are
some studies available that have assessed the effects of increased
smartphone usage. The purpose of this study is to provide a systematic
review of the same.

Findings

The findings of the studies on smartphone usage can be divided
into the following categories.

Head and neck movement

Lee et al.? in their study mentioned that the cervical flexion angle
was more while texting as compared to other activities. Also, this
angle increases while sitting as compared to standing.'” Another study
observed that the neck flexion angle was more in cases with neck
pain."" While another study observed that the head tilt and the neck
flexion angle was more in user using a smartphone as compared to

those not using the phone.'’ Jung et al.”? in his study observed that
with the increase in the smartphone usage the scapular index and the
craniovertebral angle also increased as compared to the infrequent
smartphone users.

Pain

Measurement of pain was done by the VAS (Visual Analogue
Scale) scoring in 5 studies.”* "7 Shin & Kim"realized in their study
that the VAS score increased while using the smartphone on the desk
and increased further when used on the lap. Inalet al.'* in their study
concluded that the pain was comparable in infrequent users and non-
users, but increased in frequent users. Two studies'>!® concluded that
the pain threshold of the upper trapezial muscles also decreased in
frequent users. Lee et al.'” in their study found that the pain was more
in users with single hand usage as compared to 2 hand usage. In users
who frequently texted it was seen that the texting hand had more pain
as compared to the other hand.

Exertion and discomfort

Discomfort and exertion were analyzed in 2 studies.'®!” The first
study'® compared the use of large buttons and small buttons. The
smaller buttons increased the exertion on the first digital interosseous
but decreased the exertion on the abductor pollicislongus and brevis,
the other study'” mentioned that the discomfort and exertion were
more after texting especially in the symptomatic patients.

Thumb - finger - hand performance

4 studies assessed TFH performance.'*'3 Xiong et al.'® in their
study indicated the use of small buttons led to shorter fatigue times.
The speed of usage was slower in flexion/extension as compared
to the adduction/abduction of the thumb. Inalet al.'* in their study
found a weak negative correlation between the pinch strength and the
smartphone addition score and the Duruoz hand index score. Eapenet
al.?’ in their study found a significant reduction in the tip and lateral
pinch grip strength of the patient with thumb pain while texting.

EMG

Four studies assessed the Electromyography for muscle activity
while using smartphones.'*!>1618 Xjong et al.'®in their study found that
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using small buttons led to increased activity of First Dorsal Interossei
and decreased activity of Abductor PollicisBrevis muscle. Kim et al.'
found that the median frequencies decreased in the brachioradialis
muscle after smartphone usage. Lee et al.'® found that the Upper
trapezial, Extensor PollicisLongus, and Abductor Pollicis were being
used more in single-hand typing as compared to 2 hand typing. Xieet
al."” found that smartphone usage with a single hand led to more
muscle activity in the forearm. Also, it was seen that in patients with
neck pain there was increased muscle activity in the neck and shoulder
due to increased muscle spasm.

Tendon - nerve diameter

Three studies evaluated the tendon and nerve thickness in
symptomatic® and asymptomatic'*!” patients. Eapenet al.* found fluid
in the tendons of thumb at wrist level in 19% and at thumb level in 2%
of symptomatic patients. 2 studies showed that frequent smartphone
users had significantly larger Flexor PollicisLongus tendons and
median nerves.'*!”

Discussion

This study assesses the effect of increased smartphone usage on
various parts of the body. This review study shows that musculoskeletal
symptoms are induced in the neck following smartphone usage.”'>!
Smartphone usage causes increased activity of upper trapezius,
erector spine, and neck extensor muscles.'®!” This study also shows
that head tilting and neck flexion increases when smartphones
are used and is further aggravated with increase in the duration of
smartphone usage.”!'*!” It has also been observed that users with
cervical pain use smartphones with a more flexed position of the neck
which further worsens the neck posture and increases the symptoms,
forming a vicious cycle.!*!! This can be explained by the alteration
in the motor control of the neck due to excessive smartphone usage
leading to greater neck flexion.?'?2 The neck flexion changes with the
way of holding the smartphone and the task at hand.>* Sitting posture
causes a greater neck flexion angle as compared to standing.”!* This is
because while standing if the head-neck angle exceeds a certain value
then it causes postural instability which does not allow the flexion
of the neck to exceed a certain limit; this does not occur in sitting
posture.”® For shoulder elbow and the forearm area, there was an
increase in pain and a decrease in the threshold of pain with increased
frequency of smartphone usage.'>!%!” The possible explanation is that
with increase in muscle usage there is muscle fatigue and reduction in
the pain threshold.?** When a smartphone is used for long durations
this leads to microscopic muscle damage which further aggravates the
condition.'516:26

This study also shows that single-handed usage of phones led to more
damage to the thumb movements and muscles.'>'*"Two-handed use
of'the phone not only provides better cooperation between holding and
performing tasks on the phone.”” This also led to less activity and lesser
fatigue and pain in the hand and neck using the smartphone.'>'*"*This
study also showed that the functionality of the thumb was decreased
with the use of smaller buttons smartphones.!'**This can be attributed
to the lack of precision required in pressing big buttons as compared
to small buttons. There are also changes in the tendon and nerve in the
hand. With frequent use of the smartphones, the hand gets adjusted
to the layout and the functionality of the hand also gets affected. This
also leads to musculoskeletal problems in the hand especially the
dominant hand. It also has a negative impact on the muscular and
nervous tissue of the hand.?®This can also lead to increased pressure in
the carpal tunnel leading to carpal tunnel syndrome.?

Copyright:
©2020 Khanna ecal. 93

Conclusion and recommendations
a. Use of both hands while using smartphones
b. Hold the phone at the high level
c. Control the neck flexion angle
d. Reduction of frequency of usage
e. Take a break in between long usage

f. During the break not only move the hand and wrist but the
cervical spine and the shoulder

g. Usage of phones with bigger buttons
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