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advantage of the latest opportunities in health and safety management when
adopting strategies, goals, and executive measures to prevent accidents and
diseases. One of these great opportunities is the resilience assessment of the health
and safety management system. In this study, a tool was developed for resilience
assessment of the health and safety management system using the 1SO 45001
standard.

Materials and Methods: In this analytical-applied research, a tool was developed for
the resilience assessment of the health and safety management system in an
automotive industry in 2023. First, a two-part questionnaire consisiting of 107 items
was developed and evaluated by 20 industry experts in terms of face validity and
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Extended Abstract

Background and Objective

Occupational Health and Safety (OHS) systems are
essential for ensuring employee well-being,
maintaining a safe work environment, and
improving industrial productivity. Organizations
and regulatory bodies emphasize effective OHS
management to enhance workforce efficiency and
reduce workplace incidents. To achieve this,
modern managers must adopt comprehensive
strategies that prevent occupational hazards while
ensuring business competitiveness. Traditional
safety methods often fail to address complex socio-
technical risks, despite increased investments in
compliance and risk management. Emerging
research suggests that organizational deficiencies,
unforeseen functional variations, and unpredictable
event sequences contribute significantly to
workplace incidents. Resilience Engineering (RE)
offers a proactive alternative by improving system
adaptability under uncertainty. Unlike
conventional safety models, which react to past
incidents, RE focuses on preparedness and
organizational strengths, helping organizations
anticipate and respond to potential risks more
effectively. This study aims to develop a Resilience
Assessment Tool for OHS Management Systems
based on ISO 45001 standards, RE principles, and
continuous improvement strategies. The tool is
designed to assess the resilience level of OHS
systems in the automotive industry, addressing the
specific needs of industry professionals and
academic experts. By incorporating expert insights,
the proposed tool ensures practical applicability
and effectiveness in enhancing workplace safety
and resilience.

Materials and Methods

This analytical-applied and cross-sectional study
was conducted in 2023 to psychometrically assess
the RE Evaluation Tool for Occupational Health and
Safety Management Systems (OHSMS). The study
was conducted in collaboration with 30 experts in
OHS from academia and industry within SAIPA
Automotive Group. The participants included 5
academic experts from Shahid Beheshti University
of Medical Sciences (2), Zanjan University of
Medical Sciences (2), and Semnan University of
Medical Sciences (1). All held PhDs in OHS, had
prior research or publications on RE, and had at
least five years of teaching experience. Moreover,
other 25 industry experts comprising 5 supervisors
of OHS units involved in content validity and
reliability assessment and 20 OHS specialists who
participated in face validity assessment. All had at
least five years of experience in the automotive and
parts manufacturing industry within Tehran and
Alborz provinces. The study began with a literature
review of scientific research articles, industry audit
documents, specialized books on ISO 45001, and
guidelines from databases, such as ELSEVIER,
SCOPUS, and Magiran. The goal was to develop a
RE model by integrating ISO 45001 clauses, RE
principles, and the continuous improvement cycle.
A questionnaire was then developed, consisting of
two sections with 107 questions.

Scoring Table 1: Based on ISO 45001 requirements,

experts were asked to rate the relationship between

the ISO 45001 clauses and RE principles on a 0 to

100 scale.

They evaluated the following seven 1SO 45001

components:

* Organization: Understanding the organization
and stakeholders’ needs.

= Leadership: Management commitment, policy,
roles, responsibilities, participation.

= Planning: Risk and opportunity assessment,
legal requirements, safety objectives.

= Support: Resources, competencies, awareness,
communication, documentation.

= Operation: Planning, process control, change

management, procurement, emergency
response.

» Performance Evaluation: Monitoring, analysis,
compliance  assessment, internal  audit,

management review.
= Improvement: Incident handling, corrective
actions, continuous improvement.
Scoring Table 2: A detailed 107-question survey
was designed to assess the correlation between ISO
45001 sub-criteria and RE principles.
This structured approach ensured the validity and
reliability of the RE Assessment Tool for OHSMS,
providing a comprehensive framework for safety
management in the automotive industry.

Results

The analysis of the educational background and
work experience of participating experts revealed
that 50% held a PhD, followed by 40% with a
master’s degree, and 10% with a bachelor’s
degree. Regarding the work experience, 50% and
30% had 10-20 and 20-30 years of experience,
respectively. A 107-item questionnaire was
designed to evaluate the RE of OHSMS. Experts
from academia and industry reviewed the
questionnaire, and statistical interventions were
applied. SPSS software (version 27) was used for
data analysis. Based on the results, prediction
principle (28.8%) had the highest correlation with
the organization, leadership, planning, and
support clauses, with planning having the highest
specific correlation at 18%. Following this, the
Responsiveness-Implementation principle had a
correlation of 27.6%, the Learning-Improvement
principle had 22%, and the Monitoring-
Performance Evaluation principle ranked last with
21.6% in terms of their association with SO
45001 requirements. The reliability assessment of
the questionnaire items was conducted using
Cronbach's alpha test for 70 validated questions,
yielding a result of 0.99. Therefore, based on the
acceptance criterion for Cronbach’s alpha (a =
0.7), the designed questionnaire demonstrates
good internal consistency. Furthermore, the
Cronbach's alpha values derived from expert
opinions on the ISO 45001 standard requirements
indicate that reliability is suitable for the
Organization and Leadership components and
has been well-extracted for other standard
requirements.
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Discussion

The ER studies have been conducted across various
sectors, including oil, gas, petrochemicals,
automotive manufacturing, construction, and other
organizations, though not always focusing
specifically on safety and health management
systems. This study aims to fill that gap by designing
a tool that integrates the ISO 45001 standard, ER
principles, and the continuous improvement cycle,
to assess the resilience of occupational safety and
health management systems. Previous studies have
explored resilience in industries and organizations
using standards, such as OHSAS 18001 and HSE-
Ms; however, this study is the first to focus on
occupational health and safety management using
the updated 2018 ISO 45001 standard in the
automotive industry. Previous studies have
examined resilience through six organizational
principles, including management commitment,
flexibility, awareness, preparedness for
emergencies, reporting culture, and learning
culture. In contrast, this study focuses on four key
principles of resilience. The study by Madah et al.
highlighted that supplier selection has traditionally
emphasized economic indicators, with less

el g CeBlagy o e pites (655] DU psdige 2L

attention to sustainability factors, such as
environmental and social impacts. Improving
health, safety, and environmental performance can
enhance a company’s sustainability. This study uses
RE principles to assess HSE performance indicators,
offering a new approach, compared to traditional
safety management methods. The study by
Abdollahpour et al. showed that preparedness for
emergencies and management commitment were
key resilience indicators in the metal industry.

Conclusion

This study provides a reliable, valid tool in Persian
for evaluating the resilience of OHSMS based on
the 1SO 45001 standard, with a reliability score of
0.99. It is applicable in industries, especially the
automotive sector. The study integrates the four
principles of RE with ISO 45001 requirements and
the continuous improvement cycle, offering a
unique assessment tool. A questionnaire was
developed and validated by experts, with items
showing an impact factor above 1.5. After
psychometric testing, 37 questions were removed,
leaving 70 questions with excellent internal
consistency (0.99).
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