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Abstract

Objectives: Considering that working with virtual education equipment increased
significantly during the COVID-19 era, the purpose of this research was to
investigate the association of complaints of musculoskeletal disorders with the
use of electronic equipment during virtual education.

Methods: This cross-sectional study was carried out on a group of students in the
first four years at Babol University of Medical Sciences, whose courses were
mostly presented virtually. Data collection tools included a demographic
information form and the standard Nordic questionnaire. Data were analyzed in
SPSS22 software using descriptive and inferential statistical indicators, including
the Chi-square statistical test. The significance level was considered at 0.05.
Results: The data obtained from 318 medical sciences students showed that
83.6% of them complained of pain in the musculoskeletal system during the past
year. More than 21% of the participants had to take medicine, 19.9% needed to
visit a doctor, and 4.1% had to use physiotherapy services. The results also
showed there was a direct and statistically significant correlation between the
frequency of complaints regarding musculoskeletal pain and discomfort in the
past week and year and the level of use of virtual teaching devices (P<0.001).
Conclusion: The expansion of virtual education in universities and the prolonged
and continuous use of electronic educational equipment can be effective in
increasing the frequency of complaints of musculoskeletal disorders among
medical sciences students. Moreover, the lack of regular physical activity,
smoking, high levels of stress, insomnia, and fatigue among medical students
were also known as other effective factors.
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Extended Abstract
Background and Objective

Work-related musculoskeletal disorders assume
critical importance in ergonomics due to their high
prevalence. With the beginning of the COVID-19
pandemic, ways of living underwent drastic changes,
such as a wider use of virtual education and, as a result,
more extensive use of computers or other digital
education tools. The research conducted in this field
demonstrated that Teleworking has increased the
prevalence of musculoskeletal disorders. Therefore, due
to the dearth of information on the outcomes of the
expansion of virtual education among university students
during the COVID-19 pandemic in Iran, the present study
aimed to assess musculoskeletal complaints related to the
use of electronic education equipment.

Materials and Methods

This cross-sectional study was carried out in 2022
on a group of medical students with at least two
semesters of experience in virtual education. The
sample size was calculated at 313 cases using
Cochran's correlation and 5% error level. Taking into
account the possibility of sample attrition due to the
exclusion criteria (history of accident or serious injury
to the musculoskeletal system, congenital disorders,
and unwillingness to participate in the research), 341
subjects were included in the study. The subjects were
selected via the simple sampling method from among
those who were willing to participate in the study. The
data collection tools included a) the demographic
characteristics form and b) the Nordic Musculoskeletal
Questionnaire. The data were analyzed in SPSS
software (version 22) using the Chi-square test at a
significance level of 0.05.

Results

The mean age of 318 students (after the exclusion
of 23 people) was equal to 22.07+£2.02 years (age
range: 18-30 years). In terms of gender, the majority of
subjects (66%) were female. The mean time using a
mobile phone was 5.35+2 hours (range 1-18 hours) per
day. More than 80% of students (n=266) complained
of musculoskeletal pain during the last year. This ratio
was obtained at 72% (n=229) last week. More than
21% of students took medicine to get rid of pain, 19.9%
of them had to visit a doctor during the last year, and
4.1% used physiotherapy services. According to the
results, among the students who reported at least one
complaint of pain and discomfort during the last year,
more than 80% (n=213) continuously used virtual
education tools. More than 60% (n=169) fell in the
high-stress category, 69.5% (n=185) were in the high
fatigue category, and 39.5% (n=105) were in the high
insomnia category. Regarding the type of virtual
education tool, all students except one used a mobile
phone (99.7%), and 41.8% of cases used a laptop in
addition to a mobile phone. As declared by the

samples, 21.7% of them followed the 5-minute rest
schedule for every half hour of using virtual education
tools. The Chi-square statistical test regarding the
relationship between the type of electronic device and
pain in one part of the body during the past year
illustrated that the wrist pain was significantly more
frequent than pain in other parts of the body in those
who used a laptop (P<0.001). Classifying the duration
of using virtual education tools into three categories:
short-term (less than 4 hours), medium-term (4-6
hours), and long-term (more than 6 hours) indicated
that the more prolonged use of these tools causes more
complaints compared to short-term use during the last
year (P<0.001). Comparing the number of
musculoskeletal complaints in the past year in students
who continuously or intermittently used virtual
education tools (short breaks between work) did not
demonstrate a statistically significant difference.
Nonetheless, this comparison pointed to a statistically
significant difference regarding complaints of pain and
discomfort during the last week (P=0.02). It is worth
noting that the need to take medicine due to
musculoskeletal disorders in those who continuously
and uninterruptedly used virtual education equipment
was significantly more than in others (P<0.001).

Discussion

The results of this research regarding the outcomes of
the expansion of virtual education and more extensive use
of electronic education tools during the COVID-19
pandemic pointed out that more extended and continuous
use of electronic education tools during the last year and
week resulted in more frequent pain and discomfort in at
least one part of the body. This result is in good agreement
with the findings reported by other researchers. This
finding can be attributed to excessive pressure on the
musculoskeletal system, lack of adequate rest, and
improper use of electronic education equipment (hon-
observance  of  ergonomic  principles).  Most
musculoskeletal complaints among students during the
past year were related to the back, followed by the neck
and shoulder. The stated result was also reported by other
researchers during the COVID-19 pandemic, and it can be
ascribed to the development of a sedentary lifestyle and
inappropriate working conditions during Teleworking at
home. One of the limitations of this research is the
relatively large number of questions and the possibility of
decreased accuracy in responses.

Conclusion

The marked increase in the use of virtual education
tools during the COVID-19 pandemic was associated
with  numerous musculoskeletal complaints among
medical students. Prolonged use of electronic learning
tools, lack of regular physical activity, type of device used
(laptop), high level of stress and fatigue, and neglect of
ergonomic principles when working with electronic
learning tools can aggravate musculoskeletal disorders.
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