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ABSTRACT

ntroduction and Objective: The COVID-19 pandemic and virtual
learning may adversely affect students' musculoskeletal health and
physical activity levels. This study aimed to investigate the impact of
online education and prolonged sitting on musculoskeletal disorders
(MSDs) and physical activity among university students.

Methods: In this descriptive study, 440 male and female students
from Farhangian University, Yazd Branch, were selected as the
sample. Standard Nordic Musculoskeletal Questionnaire (NMQ) and
Beck Physical Activity Questionnaire were used for data collection.
Data were analyzed using McNemar, Mann-Whitney U, and
Spearman’s correlation tests at a significance level of 0.05.

Results: The prevalence of MSDs during the pandemic showed a
significant increase compared to the pre-pandemic period (p<0.05). A
significant correlation was observed between reduced physical
activity and increased MSDs (p<0.05). Students who did not follow
proper sitting postures had significant disorders in the neck
(p<0.0001), shoulder (p=0.006), wrist (p=0.002), lower back
(p=0.001), hip (p=0.01), and knee (p=0.001).

Conclusion: The findings suggest that quarantine conditions and
virtual learning may exacerbate musculoskeletal problems and
sedentary behavior among students. Promoting ergonomic practices
and physical activity during pandemics is crucial.
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Extended Abstract

Aim: The global outbreak of the COVID-19 pandemic disrupted daily life,
reshaping how individuals work, learn, and interact. Universities worldwide
transitioned to virtual education to curb virus transmission, introducing
challenges such as prolonged sitting and reduced physical activity. These
behavioral changes raised concerns about their impact on musculoskeletal
health, particularly among university students. Sedentary lifestyles, poor
posture, and repetitive tasks associated with digital learning exacerbated
musculoskeletal disorders (MSDs). This study investigates the prevalence of
MSDs among students during the pandemic, focusing on the interplay between
virtual education conditions, physical activity levels, and ergonomic practices.
By analyzing data from 450 students at Farhangian University in Yazd, Iran, this
research highlights the broader implications of prolonged virtual learning on
student health.

The shift to virtual education introduced significant challenges, including
sedentary behavior and ergonomic neglect. Prolonged sitting reduces lumbar
lordosis, increasing stress on the spine and surrounding structures, thereby
elevating the risk of chronic lower back pain. University students, who spend an
average of six hours seated daily—with 37% exceeding eight hours—are
particularly vulnerable. Additionally, repetitive tasks involving digital devices
exacerbate poor posture, leading to discomfort and potential long-term damage.
Psychological stress, a byproduct of the pandemic, further compounds physical
symptoms, creating a complex interaction between mental and physical health.
Despite these concerns, limited research has explored the relationship between
virtual education and musculoskeletal health. Addressing this gap is crucial for
developing strategies to mitigate adverse effects. This study provides valuable
insights into the prevalence of MSDs, emphasizing the need for interventions
that promote physical activity and ergonomic awareness among students,
ensuring their long-term well-being and academic success.

This study aims to evaluate the impact of virtual education on musculoskeletal

health and physical activity among university students during the COVID-19
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pandemic. It explores the relationship between prolonged sitting, ergonomic
practices, and MSD prevalence while identifying protective factors such as
physical activity. The ultimate goal is to inform strategies for mitigating health
risks in virtual learning environments.

Methods: This applied research adopted a descriptive-survey design with
correlational analysis to investigate the musculoskeletal impacts of virtual
education during the COVID-19 pandemic. As a cross-sectional study
conducted during November-December 2020 (at the 11-month mark of the
pandemic), the research focused specifically on students at Farhangian
University of Yazd, Iran. The target population comprised 2,396 enrolled
students, from which a representative sample of 450 participants was
determined using Cochran's sampling formula (considering 95% confidence
level and 5% margin of error). Participants were recruited through convenience
sampling while ensuring demographic diversity across age, gender, and
academic disciplines.

Strict inclusion criteria were applied: all participants were required to be
currently enrolled students without pre-existing musculoskeletal disorders,
recent traumatic injuries (within 6 months), or chronic conditions affecting
physical activity. The research team obtained written informed consent from all
participants after thoroughly explaining the study objectives, procedures,
potential risks/benefits, and data confidentiality measures. Ethical
considerations included voluntary participation, right to withdraw at any stage,
and anonymous data processing to protect participant identities.

The study employed four validated measurement tools: First, a 6-item
demographic questionnaire collected baseline characteristics including age,
gender, body mass index (calculated from self-reported height and weight),
academic year, and work history. Second, the standardized Nordic
Musculoskeletal Questionnaire (NMQ) was administered to assess pain
prevalence and discomfort across nine anatomical regions (neck, shoulders,
upper back, elbows, wrists/hands, lower back, hips/thighs, knees, and

ankles/feet). The NMQ's general section utilized binary (yes/no) responses
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about symptom occurrence and its consequences on daily activities, with
established reliability (Cronbach's a=0.73) in previous studies.

Third, the Beck Physical Activity Questionnaire (16 items across three
subscales) measured activity levels: occupational activity (8 items), sports
participation (4 items), and leisure movement (4 items), using a 5-point Likert
scale (1=never to 5=always). This instrument demonstrated good internal
consistency (a=0.79) in validation studies. Participants completed both
questionnaires twice - retrospectively reporting pre-pandemic status and
describing current conditions. Fourth, a researcher-developed digital behavior
survey evaluated technology usage patterns during virtual learning, including
daily durations of: 1) educational screen time, 2) recreational social media use,
3) laptop versus smartphone utilization, and 4) adherence to ergonomic sitting
postures with position-changing frequency.

For statistical analysis, SPSS v24 processed all data with significance set at
p<0.05. Descriptive statistics (means, standard deviations, frequencies)
characterized all variables. The McNemar test compared pre-pandemic versus
pandemic-period musculoskeletal symptoms. Spearman's rho correlations
examined relationships between physical activity reductions and pain
development. Mann-Whitney U tests compared outcomes between groups with
different ergonomic adherence levels. Additional sensitivity analyses ensured
result robustness across demographic subgroups.

Results: The demographic characteristics of the study participants are
summarized in Table 1. Among the 450 students surveyed, 53% were male,
and 47% were female. The majority (79.1%) were single, while 20.9% were
married. The age range of participants was 19 to 25 years, with a mean age of
22 years (SD = 5.08). The mean height and weight of participants were 1.69
meters (SD = 0.099) and 64.5 kilograms (SD = 14.43), respectively. The
average Body Mass Index (BMI) was 22.44 (SD = 4.01), indicating a
predominantly healthy weight distribution among participants.

Table 1: Demographic Characteristics of Study Participants
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VARIABLE MEAN SD MIN MAX
Age (years) 22 5.08 19 25
Height (meters) 1.69 0.099 1.37 1.99
Weight (kg) 64.50 1443 |40 119
BMI 22.44 4.01 14.03 [38.42

The prevalence of musculoskeletal disorders (MSDs) significantly increased
during the COVID-19 pandemic compared to pre-pandemic levels. For instance,
neck pain prevalence rose from 6.6% before the pandemic to 15.3% during the
pandemic (p < 0.001). Similarly, lower back pain increased from 12.2% to
24.5% (p < 0.001). These findings highlight the adverse impact of prolonged
sitting and sedentary behavior on musculoskeletal health.

A significant negative correlation was observed between physical activity levels
and MSDs. For example, higher occupational physical activity was associated
with reduced neck pain (r = -0.065, p = 0.007). Similarly, sports-related physical
activity showed a significant inverse relationship with lower back pain (r = 0.13,
p = 0.007). These findings suggest that maintaining physical activity can
mitigate the risk of MSDs during prolonged periods of virtual education.
Adherence to proper sitting postures played a crucial role in reducing MSDs.
Significant differences were observed between groups adhering to ergonomic
principles versus those neglecting them. For example, neck pain was
significantly lower in students who maintained correct posture (z = -3.61, p <
0.001). Similar trends were observed for shoulder pain (z = -2.76, p = 0.006),
wrist pain (z = -3.04, p = 0.002), and lower back pain (z = -3.28, p < 0.001).

The results also revealed an association between internet usage duration and
MSDs. A significant correlation was found between prolonged internet use and
neck pain (p = 0.042) as well as lower back pain (p = 0.001). However, no
significant correlation was observed between changing body position during
work and MSDs.
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Discussion: The findings of this study highlight the significant impact of virtual
education and prolonged sitting on musculoskeletal health and physical activity
levels among university students during the COVID-19 pandemic. The results
demonstrate a marked increase in the prevalence of musculoskeletal disorders
(MSDs) across various body regions, including the neck, shoulders, lower back,
pelvis, knees, and ankles. These findings align with prior research indicating
that sedentary behavior and poor ergonomic practices exacerbate MSDs. For
instance, studies conducted in Italy and Saudi Arabia during the pandemic
reported similar increases in neck and lower back pain among students
engaged in virtual learning.

A key observation was the negative correlation between physical activity levels
and MSDs. This suggests that reduced physical activity, a byproduct of
prolonged sedentary behavior, contributes significantly to musculoskeletal
discomfort. Occupational physical activity, sports-related activity, and leisure-
time movement were all inversely associated with MSDs in specific regions,
such as the neck and lower back. These findings underscore the protective role
of physical activity in mitigating the adverse effects of virtual education. Regular
exercise not only strengthens muscles and improves flexibility but also reduces
inflammation, which can alleviate symptoms of musculoskeletal pain.
Adherence to ergonomic principles emerged as another critical factor
influencing MSD prevalence. Students who maintained proper sitting postures
experienced fewer musculoskeletal issues compared to those who neglected
ergonomic guidelines. Significant differences were observed in regions such as
the neck, shoulders, wrists, lower back, pelvis, and knees. These findings
emphasize the importance of promoting ergonomic awareness among students,
particularly during extended periods of virtual learning. Educational institutions
should consider incorporating ergonomic training into their curricula and
providing resources to help students set up healthier workspaces at home.

The study also revealed a significant association between internet usage
duration and MSDs. Prolonged use of digital devices for educational and
recreational purposes was linked to increased neck and lower back pain. This

highlights the dual burden of academic demands and leisure activities in
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exacerbating musculoskeletal issues. Encouraging students to take regular
breaks, stretch, and engage in physical activity could help counteract these
effects.

Despite its contributions, this study has limitations. Data collection relied
exclusively on self-reported questionnaires, which may introduce recall bias.
Additionally, the use of convenience sampling restricts the generalizability of
findings. Future research should employ mixed-method approaches and
representative sampling techniques to enhance validity and reliability.

The broader implications of these findings are alarming. A sedentary lifestyle
and poor posture during virtual education can lead to chronic musculoskeletal
pain in adulthood, increasing healthcare utilization and placing additional strain
on public health systems. Addressing these challenges requires collaborative
efforts from universities, policymakers, and healthcare providers. Potential
interventions include integrating physical activity breaks into virtual classes,
offering ergonomic workshops, and promoting mindfulness-based practices to
reduce stress and discomfort.

In conclusion, this study serves as a call to action for stakeholders to prioritize
student well-being in virtual learning environments. By fostering healthier habits
and addressing ergonomic concerns, we can mitigate the adverse effects of

prolonged virtual education and safeguard the long-term health of our youth.
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