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Extended Abstract

Background and Purpose

Smartphones are among the recent and widely adopted technological achievements that are used
extensively across the globe and have become an inseparable part of human life (1). Recent surveys
indicate that at least 77% of the world's population uses smartphones (2). Additionally, a significant
portion of people's daily time is spent using this communication device. Students, for instance, use
their smartphones an average of 2.5 to 4.7 hours per day, totaling over 24 hours per week. It is evident
that maintaining the body in an unnatural alignment continuously and performing repetitive
movements with low load over the long term can lead to musculoskeletal disorders, pain, and postural
abnormalities (3). the fact that students spend many hours a day studying and working while sitting,
and they also use smart phones in any position and body position without considering ergonomics
principles , itis expected that many of them would experience symptoms of musculoskeletal disorders
due to these fixed positions Although there have been studies on the effects of using smart phones on
the incidence of musculoskeletal pain among students, they have mainly investigated the relationship
between the duration of use and skeletal pain. This study intends to investigate how the duration and
different body positions of students while using smartphones can affect the occurrence and
exacerbation of musculoskeletal pain in the upper limbs.

Copyright: © 2023 by the authors. Submitted for possible open access publication under
the terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).


file:///C:/Users/Dr.Moghaddas/Downloads/0000-0002-4434-9082
https://smj.ssrc.ac.ir/

Relationship between Upper Extremity Musculoskeletal... 84

Material and Methods

The participants include 664 students aged 18 to 30 years from the University of Tehran who use
smartphones for more than 1 hour a day and voluntarily entered the research. A personal information
guestionnaire was used to collect and record demographic information of the subjects such as age,
sex, height, weight, degree, field of study, and the average daily duration of smartphone use.
Regarding the body posture questionnaire, the students were asked to specify the two most common
postures while using a smartphone from 12 different common postures, along with the percentages
on the corresponding forms. Also, in this research, the standard Nordic questionnaire was used to
evaluate skeletal-muscular pain in the upper extremities, including the neck, shoulder, upper back,
elbow, wrist, and hand areas of students. Additionally, the pain rating scale questionnaire was used
to evaluate the intensity of pain from 0 to 10

Findings

The participants comprised 664 individuals (310 males, 354 females) with a mean age of 23.13 £5.19
years, a mean weight of 68.22 + 16.96 kg, a mean height of 169.58 + 12 cm, and a mean BMI of
23.93 + 1.21 kg/m2. Regarding the duration of smartphone use among students, 15.3% of participants
spent less than one hour per day, 58.7% spent one to three hours, 23.3% spent four to six hours, and
2.7% spent more than six hours. The most frequently observed musculoskeletal pains were in the
neck, shoulder, upper back, wrist, and elbow, respectively. The common postures reported by students
were: sitting behind a table with a straight back (23.4%), sitting on all fours with the head down
(14.4%), sleeping prone (14.9%), sleeping supine (17.6%), sitting behind a table with the back bent
forward (15.8%), lying on the side with a pillow under the arm (3.9%), sitting with bent knees (2.1%),
lying with the neck elevated (2.9%), sitting behind a table with the neck down (0.5%), sitting behind
a table with a bent neck and elbows on the table (0.6%), and lying on the side with a bent neck (0.8%).
In the evaluation of the relationship between the duration of smartphone use and the severity of pain,
the results showed significant correlations in all regions (neck, shoulder, upper back, elbow, wrist,
and lower back). However, only the severity of pain in the upper back was significantly correlated
with the users' posture. The results of the study on the relationship between musculoskeletal pain in
the upper limbs and trunk and the students' postures while using smartphones showed significant
correlations only in the upper back, neck, and waist. Specifically, significant correlations were found
for pain in the upper back, neck, and waist over the past 12 months. Additionally, neck and upper
back pain over the last 12 months, which interfered with daily activities, were significantly correlated
with body posture. Furthermore, neck, wrist, and back issues experienced in the past week also
showed significant correlations with body posture.

Conclusion

The results of the present study reveal the relationship between the duration of smartphone use and
musculoskeletal pain in the upper limbs and trunk. According to the findings, the most common
postures adopted by individuals while using a smartphone were sitting at a desk with a straight back
(156 participants, 23.4%) and lying arched (117 participants, 17.6%). These postures are particularly
noteworthy in relation to the study. While sitting at a desk, the person’s back initially remains flat,
but over time, the body gradually bends, and the head tilts forward and downward, causing the back
to become kyphotic. Repetitive movements lead to the muscles becoming accustomed to this position,
reinforcing the same body posture repeatedly. This process leads to the development of incorrect
movement patterns, which can evolve into a syndrome over time, resulting in disability and pain.
Ultimately, when muscle balance is disrupted, alignment deviates from the ideal state, leading to
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musculoskeletal abnormalities and pain. These findings highlight the need to raise awareness among
students about the potential dangers and harmful factors associated with smartphone use. They also
underscore the importance of educating students on adopting proper body posture and paying
attention to ergonomic principles while using smartphones.

Article Message

The widespread use of smartphones, now an integral part of daily life—especially among the younger
generation—can lead to musculoskeletal injuries and pose health risks. Raising awareness and
providing training are crucial in preventing the negative consequences associated with the use of new
technologies.
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