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tool in the field of HSE culture based on the Oil and Gas Producers (OGP)
guide in process industries.

Materials and Methods: The current research is an instrument-making study
that was conducted to determine the validity and reliability of the HSE
culture questionnaire among the employees of Shahid Hashminejad Gas
Refinery. After studying various texts and using the World Association of
Oil and Gas Producers (OGP) guide to design related questions,
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management, competence and awareness of the situation,
communication, training of work procedures and human factors, incident
management, and HSE evaluation and audit. The average impact score,
validity ratio, and validity index were 3.81, 0.82, and 0.92, respectively (a
=0.94 and ICC=0.975), which was within the acceptable range.
Conclusion: Based on the obtained findings, Iranian HSE specialists can use
this valid and reliable tool to evaluate the HSE culture of employees,
especially in process industries, and use the findings as guidelines for
effective health, safety, and environmental interventions.
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Extended Abstract

Background and Objective

Complex systems such as nuclear power plants,
chemical industries, and aviation require tight
integration and interaction between technical and
human elements; consequently, they are
recognized as high-risk systems [1]. Therefore,
health, safety, and environment (HSE) in process
industries, including oil and gas refineries are
considered essential. Experiences have shown that
relying solely on technical methods and
management systems for preventing accidents,
illnesses, and environmental damages is not
sufficient, and preventing incidents, diseases, and
environmental damages necessitates the promotion
of an HSE culture [2].

Studies indicate that nearly 95% of occupational
accidents are related to safety culture deficiencies
within organizations [3-5]. The phrase "safety
culture" was first used by the International Atomic
Energy Agency inspection group after the
Chernobyl nuclear power plant accident in 1986
[6-8] and later evolved into safety and health
culture and then HSE culture [9].

The HSE culture is part of the overall organizational
culture and is considered a management tool. An
organization with a positive HSE culture encourages
its employees at all levels to be proactive and
responsive [10, 11]. Therefore, the International
Association of Oil & Gas Producers (OGP) HSE
Guide emphasizes the measurement and analysis of
organizational HSE culture. The present study aimed
to investigate the validity and reliability of the HSE
culture questionnaire based on the OGP guide in the
process industries of Iran [12-18].

Materials and Methods

This cross-sectional research was conducted to
psychometrically evaluate and validate the HSE
culture questionnaire based on the OGP guide
among 410 employees of the Shahid Hasheminejad
Gas Refinery. Cluster sampling based on job
classification was used for the structural validity.
Participants were randomly selected based on their
job titles and the number of employees in each job
category. The inclusion criterion was having at least
one year of work experience in the refinery, and the
exclusion  criterion  was the employees'
unwillingness to continue participating in the
research. The research tool was the HSE culture
questionnaire. This questionnaire was prepared and
designed based on the HSE culture questionnaire
developed by Mousa Jabbari et al. [18].

The present research is a tool development study in
which the steps of tool design, translation of the
OGP guide, face validity, content validity [19, 20],
repeatability, internal consistency, and structural
validity were carried out [21-25].

Results

Considering  the clear definition of the
questionnaire dimensions, the structural validity of
the questionnaire was confirmed through
confirmatory factor analysis. In the assessment of
content validity, 25 items were excluded, and the
content validity of the questionnaire was confirmed

with 38 items. Principal component analysis
showed that the HSE culture in the studied
community falls into six main domains, with the
mean effect score, CVR, and CVI (Content Validity
Ratio and Content Validity Index) in the validated
items being 3.81, 0.82, and 0.92, respectively.

Figure 1 displays the standard factor loadings of the
items. Factor analysis revealed that the standard
factor loadings of four items were less than 0.40;
therefore, these items were removed, resulting in a
final questionnaire of 34 items. Figure 1 and Table
1 also illustrate the values of the standard factor
loadings of the items. Table 4 indicates that the final
model has a good fit. The score range for each
dimension is from 1 to 100, and the score for each
dimension is interpreted at three levels (poor: 1 to
33.34, medium: 33.35 to 66.67, and good > 66.67).

Discussion

The HSE culture of an organization can be
examined in three cognitive dimensions (employee
perceptions),  behavioral  dimensions  (HSE
behaviors exhibited by employees), and situational
dimensions (documentation related to HSE within
the organization). The present study was conducted
to investigate the psychometric properties of the
HSE culture questionnaire, which encompasses
organizational ~ cognitive  and  behavioral
dimensions. In this study, the psychometric
properties of the questionnaire were examined.
Additionally, we investigated the OGP guide,
which introduced 15 dimensions of HSE culture
and designed questions about these 15 dimensions,
which were ultimately integrated with the Muosa
Jabbari questionnaire. Confirmatory factor analysis
results showed that the structure of the
questionnaire was confirmed and was consistent
with the results of the study by Hassanzadeh et al.
(2013) [26]. Safety culture evaluation is one of the
important indicators for assessing safety in
industrial environments to prevent various events
and injuries [27]. There are various tools with
different dimensions and items to measure safety
culture, and many of these tools have deviated from
identifying "culture in practice" towards "theory
culture" [28-31]. In this study, there was no
discussion about how to determine the different
dimensions of safety culture. In addition, the OGP
guide was used to evaluate HSE in the oil and gas
industries. The HSE management policies,
communication  between  management and
employees, management commitment to HSE, and
other factors are effective in shaping employee
behavior in organizations [32]. Managers can share
HSE and promote appropriate information and
work methods [33, 34]. Factors that may provide a
basis for errors and mistakes are reduced in an
environment where this participatory spirit prevails,
and employees are positively directed toward
understanding the goal and meaning of safety
participation [35-37]. Studies conducted on the
construction industry indicate that safety and formal
training have a positive and significant impact on
process improvement [38-40]. Regular safety
training, particularly given special attention by
management, helps employees strengthen their
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safety knowledge and improve their attitudes
towards participation in the organization [41]. To
improve safety culture and behaviors, training
programs based on needs assessment and effective
follow-up are recommended to be actively and
collaboratively implemented [42]. Training should
be tailored to the position and job of individuals,
and incidents should be reviewed and effective
points mentioned to prevent similar incidents [43].

Conclusion

Based on the findings of the present research, the
HSE culture questionnaire developed in the refinery
(attached) can be considered valid and reliable.
This questionnaire is a tool that can be used to
evaluate HSE culture among Iranian employees,
especially in process industries. This tool can
enable safety officials to identify valuable
information and strive to improve the health and
safety of workers.
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