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Abstract

Objectives: In the last decade in Iran, the highest prevalence of musculoskeletal
pain and discomfort among office workers has been reported in the neck, back,
and shoulder areas. The present study aimed to assess the impact of ergonomic
interventions in knowledge-based companies on musculoskeletal disorders,
work-related stress, and quality of work life.

Methods: In this quasi-randomized controlled trial study, the participants,
including 311 office workers, received ergonomic interventions at both
individual and managerial levels.

Results: The implementation of individual ergonomic training interventions
significantly reduced disorders in the neck, right and left shoulders, right forearm,
and right wrist. Social support also demonstrated a significant increase in all three
intervention groups. The interventions had a significant impact on the quality of
working life. The changes in the mean quality of working life for the second and
third groups in the first month of growth were significant and then continued
similar to the trend of the control group.

Conclusion: The implementation of individual ergonomic training interventions
significantly reduced musculoskeletal disorders in the neck, shoulders, and upper
limbs. Nonetheless, management training interventions did not affect the
musculoskeletal  disorders of employees.  Furthermore,  concurrent
implementation of individual ergonomics and management interventions exerted
a more pronounced effect on the reduction of disorders. The implementation of
management educational interventions and combined interventions led to a
marked increase in the level of control experienced by participants, while both
types of social support interventions also increased. The implementation of a
multi-component ergonomics intervention program was demonstrated to
enhance the impact of interventions on employees' health and productivity.

Keywords: Intervention, Musculoskeletal disorders, Quasi-experimental, Quality
of working life
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Extended Abstract
Background and Objective

In the last decade in Iran, the highest prevalence of
musculoskeletal pain and discomfort among office
workers has been reported in the neck, back, and
shoulder. Regarding the interventions implemented in
previous studies, ergonomics and equipment training,
sports exercises, managerial/organizational
interventions, and collaborative ergonomics with more
expansive areas have succeeded in cost-effective
interventions. Moreover, physical interventions, such
as improving the physical work environment, posture
correction, and ergonomic equipment, have also been
useful in reducing musculoskeletal disorders and
absenteeism and improving work-related neck and
back pain, general health, and productivity in the work
environment. Nonetheless, the majority of these
studies have been carried out in large organizations or
laboratory environments, and no research has been
conducted in some new industries, such as new
businesses, startups, or knowledge-based companies.
Therefore, the present study sought to assess the
impact of ergonomic interventions in knowledge-based
companies in Isfahan Science and Technology Town
on work-related musculoskeletal disorders, work
stress, quality of work life, and productivity.

Materials and Methods

This quasi-randomized controlled trial study was
conducted on four parallel groups: 1) ergonomics
training (a 6-hour individual ergonomics training
workshop), 2) Management and work change training
(a 3-hour training workshop on practical improvements
to prevent stress in the workplace and implement
management changes, including increasing formal and
informal communication among employees and
between employees and supervisors, empowering
employees and increasing their control in the
workplace, promoting the possibility of decision-
making among employees, transferring knowledge and
experience between supervisors and employees
through monthly experience transfer meetings and
encouraging social and sports activities), 3)
ergonomics training along with change management
training, and 4) group training. The study population
included all white-collar employees of knowledge-
based companies located in Isfahan Science and
Technology Town in the summer of 2019. The research
tools included the demographic characteristics form,
the Persian version of the Cornell Musculoskeletal
Discomfort Questionnaire (SS-CMDQ), the Job
Content Questionnaire (JCQ), and the Walton Work
Quality of Life questionnaire. The research variables
were measured before the interventions and 1, 3, and 6
months after the interventions in the same way and then
analyzed at a significance level of 0.05.

Results

The results were analyzed on 311 participants who
completed all the stages of the research successfully.
The mean age of subjects was 32.04+ 5.34 years. In
terms of gender, the majority of cases (64%) were
male. Their mean body mass index (BMI) was
24.53+3.35. Interventions had a significant effect on

body discomfort in the neck (F= 5.39; P=0.001), right
shoulder (F=3.128; P=0.001), left shoulder (F=3;
P=0.002), right forearm (F=3.495; P=0.001), right
wrist (F= 2.137; P=0.024) and right foot (F=2.356;
P=0.012). Regarding the support of colleagues, we
observed a marked and significant increase in the first
and third groups (F=10.879; P=0.001). The effect of
interventions on supervisor support in the second
group is quite clear. This effect was also obtained with
an increasing slope in the third group (F= 5.900; P=
0.001). Social support also showed a significant
increase in all three intervention groups (F=9.931;
P=0.001). Regarding the effect of implemented
interventions on the mean changes in the quality of
work life and its sub-scales, interventions had a
significant effect only on the quality of work life (F=
5.942; P=0.001), working environment conditions
(F=5.754; P=0.001), the use and development of
individual capabilities (F=15.969; P=0.001). The mean
changes in the quality of work life for the second and
third groups in the first month had an upward trend and
then continued similar to the trend of the control group.

Discussion

Regarding the changes in measured musculoskeletal
disorders, in the first group, there was a significant
decrease in reported disorders in the neck, left
shoulder, and right forearm, and these changes
occurred for the neck in the first month with a higher
decreasing slope. In the analysis of social support
changes in this study, which demonstrated a significant
increase in all three intervention groups, several points
should be clarified. First, the mean co-worker support in
the first group had a significant increase in line with the
follow-up time. Secondly, supervisor support had a higher
decreasing slope in the second group than in the first
group, and it had an upward trend until the sixth month.
Therefore, it can be concluded that individual ergonomics
training significantly affected the development of each
social support group. The quality of working life in the
second and third groups demonstrated a significant
improvement in the first month of follow-up and a
decrease in line with the control group until the sixth
month. Since the quality of working life is obtained from
the summation of eight measured subscales, it highlights
the effect of implemented interventions and factors
outside of this research.

Conclusion

One of the subscales, the average of which
decreased in all four study groups, was sufficient and
fair salaries. This can be ascribed to the inflation that
occurred in Iran at the end of 2019. In this study,
individual ~ ergonomic  training interventions
significantly reduced musculoskeletal disorders in the
neck, shoulders, and upper limbs; nonetheless,
management training interventions did not affect
musculoskeletal  disorders of office workers.
Moreover, the simultaneous implementation of
individual ergonomics and management interventions
had a more marked effect on the reduction of
musculoskeletal disorders. Management educational
interventions increased the level of participants'
control, and both types of interventions boosted social




support. Implementing a multi-component ergonomics
intervention program improves the impact of
interventions on employee health and productivity. In
this comprehensive program, in addition to long-term

and sustainable ergonomics training, there should be a
program to improve employee health and work
productivity  using  collaborative  ergonomics,
workstation design, and organizational interventions.
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