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Abstract

Objectives: Musculoskeletal disorders (MSDs) are among the main occupational health
challenges in industries with demanding working conditions, such as petrochemical plants.
This study aimed to investigate the effect of a combined ergonomic and exercise intervention
on pain reduction and motor performance improvement among the employees of llam
Petrochemical Company.

Methods: This quasi-experimental study utilized a pre/posttest design with 40 male workers.
Participants were randomly assigned to either an intervention group (receiving ergonomic
training combined with exercise) or a control group. Data were collected using the Nordic
Musculoskeletal Questionnaire and Motor Performance Questionnaire. Following that, the
obtained data were analyzed using independent t-tests and repeated measures ANOVA.
Results: The combined intervention significantly reduced pain in the lower back (55%),
shoulders (56%), and knees (57%), while improving the total motor performance score (43%;
P<0.001). Cohen’s d effect sizes ranged from 1.8 to 2.5, indicating high effectiveness.
Conclusion: The integration of ergonomic and exercise interventions led to a significant
reduction in musculoskeletal pain and improvement in motor performance among
petrochemical workers. These findings demonstrate the positive impact of the intervention on
workers' motor performance indicators.
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Extended Abstract
Background and Objective

Musculoskeletal disorders are among the most
significant occupational health challenges in industrial
environments, and many workers, particularly in the
petrochemical sector, are affected by them. At Ilam
Petrochemical Company in Ilam, Iran, physical
factors, such as poor posture, heavy manual tasks, and
continuous exposure to vibrating tools, place
employees at high risk for serious musculoskeletal
injuries. These issues not only reduce the quality of
life but also impose substantial economic burdens on
both the organization and the national healthcare
system.

Ergonomic interventions aimed at optimizing

working conditions, such as proper workstation
design, assistive equipment, and modifications to the
physical work environment, can reduce biomechanical
strain. In parallel, exercise-based interventions
focusing on muscle strengthening, improving
flexibility, and proper movement and lifting
techniques contribute to enhancing physical capacity
and preventing recurrent injuries. Integration of these
two approaches offers a comprehensive strategy for
reducing risk factors and improving motor
performance.
Motor performance, as an indicator of musculoskeletal
health, includes abilities, such as joint range of
motion, balance, endurance, and reactive responses,
all of which play a critical role in employee safety and
efficiency in industrial settings. Enhancing these
functions can reduce the risk of falls, alleviate chronic
pain, and increase workplace productivity.

Given the lack of indigenous studies in this field,
the present research aimed to examine the
effectiveness of a combined ergonomic and exercise
intervention in optimizing motor performance and
reducing musculoskeletal disorders among employees
of Ilam Petrochemical Company in Ilam, Iran. The
findings of this study may serve as a foundation for
planning occupational health interventions in other
industrial settings.

Materials and Methods

This experimental study used a pretest—posttest
design with a control group and a three-month follow-
up. It was conducted in 2023 on 40 male operational
staff members at the Ilam Petrochemical Company.
Participants were randomly assigned to either an
intervention group (ergonomic and exercise
intervention) or a control group. Inclusion criteria
were at least six months of employment, a history of
chronic upper limb pain, and willingness to
participate. Exclusion criteria were the presence of
serious medical conditions or frequent absences from
work. Data were collected using two instruments,
namely the standardized Nordic Musculoskeletal
Questionnaire (NMQ) to assess the severity of
musculoskeletal  disorders, and the  Motor
Performance Questionnaire (MPQ) to evaluate motor
function.

The ergonomic intervention was delivered over six
in-person sessions and included content on body
safety education, optimization of working conditions,
and environmental risk management. The exercise

program consisted of 10 group sessions and included
warm-up routines, stabilizing and resistance exercises,
and cool-down activities. Assistive tools, such as
manual hoists, footrests, and anti-vibration gloves,
were used to reduce physical workload. Statistical
analysis was conducted using independent ¢-tests,
repeated measures analysis of variance, and least
significant difference post hoc tests in SPSS 20
software. The control group participated only in the
assessment phases and did not receive any
intervention.

Results

The demographic characteristics of the participants

showed that the majority held a high school diploma,
were married, and had an average work experience of
approximately nine years. No statistically significant
differences were found between the intervention and
control groups in any of these variables. Pre-
intervention statistical analyses also indicated no
significant differences between the two groups in the
levels of musculoskeletal disorders or motor
performance.
Following the implementation of the combined
intervention, analysis of covariance, controlling for
pretest scores, revealed that the intervention group
showed a statistically significant reduction in the
prevalence and severity of musculoskeletal disorders,
as well as a notable improvement in motor
performance indicators, compared to the control
group.

It must be mentioned that the levels of pain in the
lower back, shoulders, and knees were reduced by
approximately 55-57%, respectively. Additionally,
the overall motor performance score improved by
43%. The greatest improvements were observed in
muscular endurance and dynamic balance. Cohen's
effect sizes for the various variables ranged from 1.7
to 2.6, indicating a large intervention effect. The
control group showed no statistically significant
improvement in any of the measured indicators. These
results support the high efficacy of the combined
ergonomic and exercise approach in enhancing the
physical condition of industrial workers.

Discussion

The findings demonstrated that the combined
ergonomic and exercise intervention had a significant
impact on improving musculoskeletal health and
motor performance among employees of Ilam
Petrochemical Company. The 55-57% reduction in
pain intensity in the lower back, shoulders, and knees
indicates that corrective measures in working postures
and the use of assistive tools played a crucial role in
reducing biomechanical stress.

Furthermore, a 630% increase in muscular
endurance scores (from 49.0 to 75.3) and a 43%
improvement in dynamic balance (from 5.51 to 8.73)
reflect the effectiveness of resistance and stabilization
exercises in enhancing motor performance.

Moreover, a 27% improvement in the daily activity
index and a 43% increase in the overall motor
performance score suggest that the intervention not
only reduced pain but also significantly enhanced the
ability of participants to perform occupational tasks.




These findings support the sustained effectiveness of
combined interventions for up to six months, whereas
single-dimensional  approaches tend to have
diminishing long-term effects. Additionally, the use of
validated assessment tools, such as the NMQ and
MPQ, enabled a more accurate evaluation of the
intervention impact. However, the generalizability of
the study is limited due to the sample consisting
exclusively of male employees. Therefore, future
research should be designed to include diverse
populations, taking into account gender and varying
occupational conditions.

Conclusion

The findings revealed that the combination of
ergonomic and physical training interventions
significantly reduced pain intensity by 55-57% in the
lumbar, shoulder, and knee regions, and improved
motor performance by 43% among employees of [lam
Petrochemical Company. These results align with
those of previous research in occupational health,
emphasizing that integrated approaches, through
reducing biomechanical load and enhancing physical
capacity, can serve as effective strategies for
managing musculoskeletal disorders in high-risk
industrial environments.

Please cite this article as follows: Momtaz-Bakhsh M, Ghasemi S, Omidi N, Omidi M, Manti V. The Effectiveness of a Combined
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