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Background: To achieve a safe and healthy environment for human beings and the dynamic 
industry as a critical factor in sustainable development, it is necessary to deal with accidents 
and eliminate their underlying causes radically. Safety climate shows the attitude and 
general perception of an organization and its management towards safety. This study aimed 
to investigate the effect of safety training on the safety climate of employees working in 
Kermanshah Province (Iran) Oil Refining Company.

Materials and Methods: The present study was quasi-experimental interventional research 
conducted in 2019 in Kermanshah Province, Iran Oil Refining Company, with a pre-test, post-
test design. The study population included all employees working in different departments 
of Kermanshah Oil Refining Company. Sampling was done randomly with 240 people. The 
questionnaire used in the present study had the demographic information questionnaire. 
To assess the workers’ climate safety, the safety climate questionnaire of the British Safety 
Organization was used. The level of reliability was 0.84. Information coding was performed 
in SPSS V. 23, and the Mean±SD of demographic information and atmosphere scores were 
determined. To investigate the effect of interventions on the safety climate before and one 
month after educational and technical interventions, a pairwise comparison was used.

Results: The comparison of the mean scores of the safety climate components before the 
intervention was equal to 2.61 and after the educational intervention reached 3.72. All components 
of the safety climate increased after the intervention. The highest mean increase was related to 
the component of “safety communications” with 1.74 units. The lowest increase was associated 
with the component of “employee intervention in safety” with 0.68 units. Before and after the 
intervention, “safety enhancement” had the highest score among the safety climate components. 
Before the intervention, the lowest mean score was related to the “safety violations” component, 
which after the intervention, the “licensing system” had the lowest mean score.

Conclusion: The educational intervention improved the safety climate in Kermanshah Oil 
Refining Company. Therefore, safety training plays an essential role in increasing the oil and 
gas industry’s safety climate.
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1. Introduction

n the last two decades, Iran has developed in 
several areas. It has experienced rapid industrial 
and economic growth, which has led to econom-
ic and social changes with its good and bad con-
sequences [1]. One of the unfavorable effects of 

industrialization is the increasing number and variety 
of occupational accidents. Besides damaging human 
resources, occupational accidents cause high economic 
costs [2]. The oil and gas industries are among the larg-
est job-creating sectors in Iran. Safety issues related to 
the oil and gas industries have always been a significant 
problem and primary concern in many countries. The 
leading causes of accidents and occupational injuries 
in the oil and gas industries are human error and unsafe 
practices due to lack of safety programs [3]. Without ad-
equate awareness and risk identification, even the best 
safety programs will not be successful [4].

Today, industry executives have realized that one of the 
most important ways to reduce work-related accidents is to 
pay attention to safety. Safety climate is a way to measure 
workers’ perceptions of security in the work environment 
over a while. In other words, it emphasizes employees’ 
shared understanding of policies, procedures, practices, 
the overall importance, and real priority of safety in the 
work environment, which leads to changes in safety im-
provement [5]. Research on the effect of psychological 
and organizational factors on behavioral risks and the pos-
sibility of injury in the work environment has shown that 
the safety climate significantly impacts these factors [6, 7]. 

The term “safety climate” was coined by Zohar in 
1980. He defined the safety climate as the “employees’ 
shared perceptions of the policies, procedures, and prac-
tices relating to safety such as the overall importance and 
real priority of safety in the work environment” [8].

Safety climate is a particular form of organizational cli-
mate rooted in individual perceptions of the importance 
of safety in the work environment and guides employees’ 
actions and workgroups and personal attitudes toward 
work [9]. Safety climate as a subset of safety culture 
examines employees’ perceptions and inferences about 
the work environment, management’s level of interest in 
safety and safety-related measures, and the degree of par-
ticipation in risk control. Workers’ perceptions of safety 
in the work environment directly correlate with occupa-
tional accident rates [10]. Employees who find their job 
relatively more dangerous are less likely to be involved 
in accidents. Employees who perceive their work envi-
ronment as safe also report lower work-related anxiety 

and stress [11]. Measuring the safety climate has many 
advantages, as reliable and credible safety measurements 
can overcome the limitations of traditional and old-fash-
ioned safety measurement methods such as “accident lost 
time rates” or “accident reporting review” [6].

The limitations of older methods of measuring safety 
are as follows: 1. Older methods are not so much con-
cerned about providing useful safety-related information 
for a particular location; 2. They do not offer a tool for 
assessing employees’ exposure to risk; and 3. They are 
always retrospective, but measuring the safety climate 
can provide useful information about safety problems 
before they occur [12]. Kermanshah Oil Refining Com-
pany is one of the most experienced oil refining com-
panies in the country, which was put into operation in 
1922. During the last 50 years, significant changes have 
been made in this refinery’s materials, processes, and 
activities. These equipment and procedures have been 
the scene of accidents more than ever. In this industrial 
unit, a total of 138 accidents occurred in 2019, in which 
“burns” and “falls from a height” had the highest per-
centage of accidents among others.

Studies on the structure of the safety climate in orga-
nizations indicate that due to the lack of well-organized 
training on occupational safety and health in the indus-
try, most workers are not aware of the dangers in their 
work environment [13]. Researchers believe that safety 
training is one of the most important factors influencing 
the safety climate in organizations. Exercise promotes 
awareness and motivation, followed by a change in at-
titude, and promotes a safety climate [14]. Considering 
the importance of safety climate, the study, as one of 
the factors involved in preventing and reducing occupa-
tional accidents and its positive effect, was conducted to 
evaluate safety training on improving safety climate in 
Kermanshah Oil Refining Company.

2. Materials and Methods

As quasi-experimental interventional research, the 
study was conducted in 2019 in Kermanshah Oil Refin-
ing Company with a pre-test, post-test design. Its purpose 
was to investigate the effect of safety training on employ-
ees’ safety climate. The study population included 630 
people working in different sections of Kermanshah Oil 
Refining Company. Using Cochran’s formula, a sample 
of 240 people was selected by random sampling. The 
sampling process was performed to determine the work-
ers in each section, and they were included in the study 
as participants. The target population was selected based 
on the fact that all staff had received safety training. The 
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target group faced a variety of hazards and accidents that 
are common in many work environments. It should be 
noted that the subjects entered this study with full knowl-
edge of the objectives of the research and they completed 
the consent form and were assured that the information 
remained confidential with the researchers and their an-
swers would not cause any job problems for them.

The questionnaire used in the study consisted of two 
separate parts: the first part related to the background 
information of the workers (age, marital status, educa-
tion, work experience, job category, employment status, 
and previous accident history) and the general informa-
tion (questionnaire code for each worker, date, and time 
of completing the questionnaire). In the second part, to 
assess workers’ awareness about the safety climate, the 
UK safety atmosphere questionnaire of the British safety 
organization was used. The questionnaire included 43 
questions consisting of 11 components of safety climate: 
management commitment, awareness, and knowledge 
of safety regulations, communication in the field of safe-
ty, violation of safety rules, improvement of safety rules 
and regulations, the impact of employee intervention on 
safety, licensing system, encouragement for safety, par-
ticipation in safety improvement, and risk perception [6]. 

The questions were scored on a 5-point Likert scale 
with a maximum score of 5 (strongly agree) to a mini-
mum score of 1 (strongly disagree). Despite the valida-
tion of the original version of this questionnaire in Iran, 
the Persian translation of the questionnaire was tested 
again for validity and reliability in the present study. To 
evaluate the questionnaire’s reliability, the internal consis-
tency method was calculated by the Cronbach's alpha of 
0.84 using SPSS. Besides, to assess the questionnaire’s 
validity, the experts’ corrective opinions were collected 
and applied in the questionnaire.

Performing educational and technical interventions 
consisted of two stages: the first stage included educa-
tional intervention, and the second stage included tech-
nological intervention and the repetition of educational 
intervention. Before the intervention, a briefing session 
was held for safety experts from all sectors to conduct 
training classes for workers. In this session, training 
pamphlets, booklets, instructions, videos, photos, and 
PowerPoints were presented to the experts. The content 
of the training course was prepared based on the inves-
tigation of accidents and their causes, risk assessment, 
risks in each job category, and interviews (for surveys of 
experts and workers). These issues included harmful fac-
tors and dangerous conditions in the work environment; 
empowering the workers on how to deal with hazardous 

factors and conditions in the work environment, types 
of personal protective equipment and how to use them 
properly, workers’ awareness of safe and unsafe behav-
iors and the impact of changing dangerous behaviors and 
the benefits of safe behaviors, empowering workers to 
detect unsafe behaviors, workers’ understanding of the 
losses caused by unsuitable workstations and how to set 
up a suitable workstation in the work environment, the 
need for short breaks between work, and encouraging 
workers to take responsibility.

Before starting each training session, workers were in-
terviewed for 15 minutes in a briefing session about the 
study’s objectives and the confidentiality of the informa-
tion reported by them. In almost all sessions, workers 
verbally expressed their satisfaction with these sessions. 
The workers were then divided into 6 groups of 40 people 
(each group consisting of people from all occupations). 
The educational interventions consisted of two stages. 
The interventions were performed in 12 two-hour ses-
sions over 6 weeks (each week on two different days) in 
each step. Using a computer system, a large monitor, and 
a training board in this training, workers were involved 
in group discussions and training. They were surveyed 
about safe behaviors and how to improve the situation. 
Also, they were encouraged to address the raised issues.

In this study, the questionnaires were collected in two 
stages: the first stage before the interventions, the second 
stage one month after the first training course for data 
analysis. First, the Mean±SD values of demographic 
information and safety climate scores were determined. 
After collecting the data, they were entered in SPSS V. 
23. First, the Mean±SD values of demographic details 
and safety climate scores were determined. To investi-
gate the effect of interventions on the safety climate be-
fore and one month after educational and technical inter-
ventions, a pairwise comparison was used. 

In this study, the authors observed all ethical consider-
ations about the subjects. All research items were moni-
tored and regulated based on the Helsinki Declaration 
and the 26 codes of the country’s research ethics.

3. Results

Out of 240 participants in the study, 24 (10%) were fe-
male, and 228 (90%) were male. The Mean±SD age of 
male workers was 39±4.12 years, and the Mean±SD age 
of female workers was 34±0.24 years. The Mean±SD 
work experience of male and female workers was 
13±2.11 and 8±1.11, respectively. In terms of educa-
tion level, a total of 25 people (10.4%) had diplomas 
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and lower education, a total of 142 people (59.1%) had 
bachelor’s degrees, and 73 people (30.4%) had master’s 
degrees and higher education. The Mean±SD scores of 
the safety climate components before and after the edu-
cational intervention are presented in Table 1.

They calculated the mean scores of the safety climate 
components before the intervention, which was equal to 
2.61, and after the educational intervention reached 3.72. 
All components of the safety climate increased after the 
intervention. The highest increase in the mean compo-
nent was related to “safety communication”, with an in-
crease of 1.74 units. The lowest increase was associated 
with the component of “staff intervention in safety”, with 
an increase of 0.68 units. Before and after the interven-
tion, “safety enhancement” had the highest score among 
the safety climate components. Before the intervention, 
the lowest mean score was related to the “violation of 
safety rules” component, and after the intervention, the 
“licensing system” had the lowest mean score.

4. Discussion

Lack of attention to safety in industry has caused many 
injuries and casualties. The purpose of this study was to 
assess the level of safety climate among employees of 
Kermanshah Oil Refining Company and the effect of 

training on improving this vital component. The present 
study results confirmed that the safety climate among 
employees working in Kermanshah Oil Refining Com-
pany was intermediate (score 2.61 out of 5) before the 
educational intervention. This indicates a gap in the exist-
ing industry to increase the safety atmosphere, and safety 
items are not used properly. In a study that examined 
the safety climate level among copper production unit 
employees, the safety climate level was moderate [15]. 
Measurement of the Chinese industries’ safety climate 
revealed that China’s oil and gas industry’s safety climate 
was low [7]. Aliabadi et al. assessed the country’s sugar 
industry’s safety climate and safety culture as weak [16].

Severe et al. assessed the safety climate among workers in 
various oil and gas industries in European countries as ap-
propriate [9]. Dahl examined the prevailing safety climate 
among employees in multiple sectors. The results indicated 
that the safety climate in Asian countries was moderate [3]. 
In a study, Khandan et al. examined safety factors in various 
industries in Qom Province, Iran and did not consider the 
future safety climate in these industries appropriately [17].

In the study of Khomar et al., the safety climate of pa-
tients in hospitals and rehabilitation centers in Tehran 
City, Iran was not assessed as favorable. Considering 
the presence of safety climate components in this study 

Table 1. Mean±SD scores of safety climate components before and after the educational intervention

Mean±SD
Safety Climate Component

Values After the InterventionValues Before the Intervention

4.12±0.2453.37±0.158Safety enhancement

4.11±0.1243.24±0.242Production pressure

4.07±0.3123.12±0.257Safety training

3.81±0.3112.76±0.657Management commitment

4.14±0.3252.71±0.612The role of the protection committee

3.22±0.3122.54±0.571Staff intervention in safety

3.71±0.4112.31±0.511Encouragement for safety

3.72±0.3472.27±0.125Safety rules and regulations

3.11±0.1572.26±0.251Licensing system

3.86±0.1692.12±0.148Safety communication

3.12±0.1872.07±0.135Violation of safety rules

3.72±0.6722.61±0.514Total mean
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showed that the element of “safety enhancement” before 
the intervention and after the intervention had a higher 
mean score than other safety climate components among 
employees. This finding confirmed that employees were 
eager for the progress made in safety, and employees 
welcomed the use of advanced and modern safety tools.

In Aliabadi et al. study, among the safety climate com-
ponents, the element of “management commitment” had 
a better score than others [16]. Similarly, in Chahak et 
al. study and Khammar et al. study, the component of 
“management commitment” had the highest mean score 
[18, 19]. Kongsvik et al. showed that “safety enhance-
ment” was more evident among the safety climate com-
ponents among the oil and gas industry employees [20]. 
The present study revealed that training improves the 
safety climate, which confirms the importance of edu-
cation in increasing safety levels in various industries. 
In line with the current study results, Grasoo et al. and 
Bamel et al. studies confirmed that educational interven-
tion had a positive effect on safety performance [5, 21]. 
The results of Jafari et al. investigation revealed that ed-
ucational intervention significantly increased the mean 
scores of “management commitment”, “safety training”, 
“safety communications”, “staff intervention in safety”, 
“licensing system”, “safety rules and regulations”, and 
“violation of safety rules” [12]. 

5. Conclusion

This study confirmed that educational intervention 
increased and improved the safety climate among Ker-
manshah Oil Refining Company employees. Therefore, 
safety training can positively affect expanding the indus-
try’s safety climate, ultimately reducing injuries and 
casualties in accidents at work. If the activity is carried 
out according to the correct principles and careful plan-
ning, it can help promote workers’ and society’s safety. 
According to the available statistics on work-related 
accidents and the resulting personal and social conse-
quences, the importance of educating people about safe-
ty could be understood. 

Therefore, industries must prevent work accidents by 
adopting proper safety and health measures through 
useful and practical training. According to our study re-
sults, holding training classes for workers and encourag-
ing group discussion, and expressing the importance of 
safety in the work environment and technical measures, 
can have a positive effect on workers’ safety behavior 
and promote organizational culture, and improve safety 
climate factors. Discussing and sharing people’s expe-

riences, developing a training program, and spending 
enough time can also encourage safe behaviors.

One of the study’s limitations was the absence of the 
control group survey due to the company’s existing con-
ditions. To overcome this limitation, one month of the 
intervention was evaluated to examine the higher reli-
ability changes.
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