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ABSTRACT

Introduction: Surgical technologists encounter a challenging work environment, and therefore, they
require well-organized workplaces and appropriate health-related training. This study aimed to determine
the effect of a participatory ergonomics program on musculoskeletal disorders (MSDs) and general health
among surgical technologists

Material and Methods: This single-blind randomized controlled trial was conducted in 2023-2024
in operating rooms of teaching hospitals in Isfahan, Iran. The study population comprised 88 surgical
technologists meeting the inclusion criteria. One hospital was randomly selected as the intervention
site, while the remaining hospitals served as the control group. Data were collected using a demographic
questionnaire, the Cornell Musculoskeletal Discomfort Questionnaire (CMDQ), and the 28-item General
Health Questionnaire (GHQ-28). Initially, all participants in both groups completed baseline assessments.
The intervention group received a participatory ergonomics program. Follow-up assessments were
conducted at 3 and 6 months post-intervention in both groups. Data were analyzed using SPSS version 24
employing both descriptive and inferential statistical methods, with a significance level set at 0.05.

Results: Before the intervention, no significant differences were observed between the intervention
and control groups in terms of mean scores for general health and MSDs (p=0.55). Three months post-
intervention, a significant difference was found in the mean score of lower extremity MSDs between the
groups (p=0.033). Six months post-intervention, a significant difference was observed in the mean score
of Trunk region MSDs between the groups (p=0.038). Significant differences in mean general health scores
were observed between the groups at 3 months (p=0.001) and 6 months (p=0.001) post-intervention,
with the intervention group reporting better general health compared to the control group.

Conclusion: The implementation of a participatory ergonomics program can improve general health and
reduce MSDs among surgical technologists.

Keywords: Ergonomics, Musculoskeletal disorders, General health, Randomized controlled trial

HOW TO CITE THIS ARTICLE

Ahmadi M, Sohrabi MS, Tarrahi MJ, Bakhtiari S. The Effects of a Participatory Ergonomics Program on
Musculoskeletal Disorders and General Health of Surgical Technologists: A Randomized Controlled Trial. J Health
Saf Work. 2025; 15(4): 807-822.

* Corresponding Author Email: bakhtiari@nm.mui.ac.ir

Copyright © 2025 The Authors.
Published by Tehran University of Medical Sciences

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.
org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

M Ahmadi et al. / The Effects of a Participatory Ergonomics Program

1. INTRODUCTION

Operating room nurses work in a highly
demanding and stressful environment. These
factors can negatively impact the mental and
physical health of healthcare professionals, and
sometimes, negative emotions experienced in the
workplace can also have detrimental psychological
effects on their health. MSDs are prevalent
among surgical technologists; approximately one
in three absences among surgical technologists
is associated with musculoskeletal conditions.
Therefore, ergonomics is considered a suitable
factor for improving working conditions and
employee health. Participatory ergonomics is
one of the methods for implementing ergonomic
interventions in the workplace. This study aimed to
determine the effect of a participatory ergonomics

program on MSDs and general health among
surgical technologists.

2. MATERIAL AND METHODS

This  single-blind, randomized controlled
trial was conducted in 2023-2024 in operating
rooms of selected hospitals in Isfahan, Iran. The
study population comprised 88 operating room
technologists with diplomas, bachelor’s, and
master’s degrees in surgical technology. One
hospital was randomly selected as the intervention
site, while the other hospitals served as the
control group. Data were collected using a three-
part questionnaire: demographic information,
the  Cornell ~ Musculoskeletal — Discomfort
Questionnaire (CMDQ), and the 28-item General
Health Questionnaire (GHQ-28). All participants

Table 1: Comparison of Mean Scores for General Health in the Intervention and Control Groups Before, 3 and 6 Months After the
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Table 2: Comparison of Mean Scores for Trunk region Musculoskeletal Disorders (MSDs) in the Intervention and Control Groups
Before, 3 and 6 Months After the Intervention

g 4 £ - g
U L U
= e = e =
s
£
2
E 44 58/73 49/31 47/14 40/85 44/75
E
E
Control 44 42/40 43/55 44/47 44/41 42/18
Test P %0/103 22 0/055

808

% 0/038

(factor *

group)
2 P Value P Value P Value
39/56 0/001
/008 0/938
43/78 /1352

Journal of Health and Safety at Work 2025; 15(4)



M Ahmadi et al. / The Effects of a Participatory Ergonomics Program

Table 3: Comparison of Mean Scores for Shoulder Girdle Musculoskeletal Disorders (MSDs) in the Intervention and Control Groups
Before, 3 and 6 Months After the Intervention
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Table 4: Comparison of Mean Scores for Lower Extremity Musculoskeletal Disorders (MSDs) in the Intervention and Control Groups
Before, 3 and 6 Months After the Intervention
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underwent baseline assessments. The intervention
group received a participatory ergonomics
program. Finally, follow-up assessments were
conducted at 3 and 6 months post-intervention
in both groups. Data were analyzed using SPSS
version 24 employing both descriptive and
inferential statistical methods, with a significance
level set at 0.05.

3. RESULTS AND DISCUSSION

This study demonstrated that a participatory
ergonomics program significantly improved general
health and reduced MSDs. The results indicated a
significant improvement in the mean general health
score of the intervention group compared to the
control group at 3 and 6 months post-intervention.
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This improvement encompassed subscales such as
reduced fatigue, anxiety, insomnia, and depression.
The participatory ergonomics program contributed
to enhanced social functioning and mental
health among surgical technologists. Similar to
the findings of this study, previous research has
also shown the positive impact of participatory
ergonomics interventions on reducing fatigue and
increasing employee productivity.

A significant reduction in MSDs was observed in
the intervention group. This reduction was notable
in the Trunk region at six months post-intervention
and in the lower extremities at three months post-
intervention. The findings suggest that ergonomics
interventions, particularly for the Trunk region
and lower extremities, had a significant impact in
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reducing these disorders .

Opverall, ergonomic interventions improved the
physical and mental health of surgical technologists,
creating a better work environment and leading to
reduced stress, increased team spirit, and improved
social interactions. These factors ultimately
contribute to the improvement of professional and
personal quality of life for nurses, highlighting
the crucial role of ergonomic interventions in
improving occupational health.
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4. CONCLUSIONS

The findings of this study demonstrate that
the participatory ergonomic-based program
resulted in an improvement in the general health
and a reduction in musculoskeletal disorders
among surgical technologists. Therefore, it is
recommended that the implementation of a
participatory ergonomics program be placed on the
agenda of operating room managers, supervisors,
and other hospital departments.
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