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Abstract

Objectives: With the expansion of digital technologies and the increasing
use of smart tools in workplaces, challenges, such as musculoskeletal
disorders (MSDs) and reduced employee productivity, have emerged. This
study aimed to examine the impact of ergonomic digital workplace design
and smart tools on MSDs and employee productivity at Maragheh
University.

Methods: This study employed a descriptive-analytical design. The
statistical population included administrative employees of Maragheh
University in 2024. A total of 150 people were selected as a sample from
the population above according to the Morgan table and the stratified
random sampling method. Data were collected using the Sprecher et al.
questionnaire to assess MSDs and an organizational productivity
questionnaire. The obtained data were then analyzed using Pearson's
correlation and multiple regression in SPSS software (version 25).

Results: The findings revealed a significant negative relationship between
musculoskeletal health and productivity (r = -0.47), indicating that
increased musculoskeletal problems were associated with decreased
efficiency (r=-0.41), task quality (r=-0.39), goal commitment (r=-0.45),
and time management (r = -0.36). Multivariate regression analysis
demonstrated that digital workplace design and the use of smart tools were
significantly associated with reduced musculoskeletal problems (B =-0.52,
P < 0.05) and increased employee productivity (B = 0.46, P < 0.05).
Conclusion: The results indicate that ergonomic workplace design
combined with smart tools reduces musculoskeletal discomfort and
enhances employee productivity. These findings emphasize the
importance of ergonomic workplaces and smart tools in promoting both
employee health and performance.
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Extended Abstract

Background and Objective

With the rapid expansion of digital technologies and
smart tools in modern workplaces, performing
administrative tasks and staff interaction with the
workplace have undergone substantial changes.
Although these developments have accelerated and
streamlined work processes, they have also introduced
new challenges to physical health, particularly
musculoskeletal disorders (MSDs). Prolonged computer
use, improper sitting postures, non-standard desk and
chair designs, inadequate lighting, and the neglect of
ergonomic principles are among the factors contributing
to neck, shoulder, back, and upper and lower limb pain
and discomfort. These issues negatively affect not only
employees' physical health but also key productivity
indicators, including efficiency, task quality, goal
commitment, and time management. Conversely, the
emergence of smart technologies and ergonomic digital
workplace design offers opportunities to reduce physical
strains and enhance job performance. Tools such as
adjustable chairs and desks, posture sensors, work-rest
monitoring software, and smart lighting systems can
significantly support employee health and increase
productivity. Accordingly, this study aimed to
investigate the impact of ergonomic digital workplace
design and smart tools on musculoskeletal health and
productivity among employees at Maragheh University,
examining whether standardized digital workplaces
could reduce MSDs and improve productivity.

Materials and Methods

This study employed a descriptive—correlational design.
The statistical population included all administrative
employees at Maragheh University in 2024 (n = 250).
Using stratified random sampling based on Morgan's
table, 150 participants were selected. Data collection
tool included two standardized questionnaires: the
Musculoskeletal Health Questionnaire (MSK-HQ) with
14 items, demonstrating adequate validity and
reliability, for assessing musculoskeletal status; and (2)
the Hoffman et al. (1996) employee productivity
questionnaire, evaluating efficiency, task quality, goal
commitment, and time management. The collected data
were analyzed using Pearson's correlation and multiple
regression in SPSS software (version 25).

Results

The mean age of participants was 35.4 years, with an
average work experience of 10.2 years. A total of 56%
were female and 44% male. The results indicated a
significant negative correlation between
musculoskeletal health and employee productivity (r = -
0.47, P < 0.01), suggesting that as musculoskeletal
problems increase, productivity indicators decrease.
Separate analyses revealed negative correlations
between musculoskeletal health and efficiency (r = -
0.41), task quality (» = -0.39), goal commitment (r = -
0.45), and time management (» = -0.36). Multiple
regression analysis showed that ergonomic digital
workplace design and smart tools were significantly
associated with reduced musculoskeletal problems (f =

-0.52, P <0.05) and increased employee productivity (3
=0.46, P <0.05). Comparison between employees using
standardized versus non-standardized tools revealed
higher musculoskeletal health and lower physical
discomfort (77.36 + 10.14 vs. 35.45 = 9.81), as well as
higher productivity (83.58 + 11.94 vs. 81.47 + 13.9) in
the former group, with both differences being
statistically significant (p < 0.05).

Discussion

The results indicated that musculoskeletal health is a key
determinant of employee productivity. Employees
experiencing musculoskeletal pain and discomfort are
more prone to fatigue, reduced concentration, lower task
quality, and diminished goal commitment. These
outcomes can be explained by the job strain theory and
cognitive resource limitation theory, as physical stress
from improper posture depletes psychological and
cognitive resources, reducing focus, accuracy, and
decision-making capacity. Conversely, ergonomic
digital workplace design and smart tools enhance body
posture, reduce muscular strain, and enable tailoring of
working conditions, improving job satisfaction and
performance. These results are consistent with multiple
ergonomic studies emphasizing the importance of smart
technologies in reducing musculoskeletal risks and
promoting employee health. Psychologically, reduced
physical discomfort increases well-being, motivation,
and organizational commitment, improving efficiency,
task quality, and time management. Moreover,
employee physical health is an individual factor and a
critical organizational variable directly related to overall
performance and productivity. From a managerial
perspective, these findings underscore the organization's
need to focus on ergonomic and smart workplace design.
Investment in this area can reduce absenteeism,
treatment costs, and performance decline, while
enhancing job satisfaction, loyalty, and employee
retention. Thus, smart workplace design is an effective
strategy for improving health and productivity.

Conclusion

Overall, this study demonstrates that ergonomic digital
workplace design and smart tools are essential for
enhancing physical health and productivity among
administrative employees. Reducing musculoskeletal
disorders through proper workspace design and modern
technologies increases efficiency, task quality, goal
commitment, and time management. Organizations should
regard employee health as a valuable form of human
capital and implement policies grounded in ergonomics
and digital technologies to ensure employee well-being,
satisfaction, and optimal performance. Future research
should include larger, more diverse samples from multiple
organizations and employ mixed-methods approaches,
including direct observation and physiological
assessments, to enhance validity. Examining mediating
variables, such as job stress, organizational culture, or
leadership style, can provide deeper insights into the
relationship between physical health and productivity.
Ultimately, scientific and smart workplace design is not




only a means of improving employee health but also a organizational sustainability.
strategic tool for enhancing long-term productivity and
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