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ABSTRACT

Background: The implementation of HSE controlling programs are so complicated in tunneling industries
which are considered as one of the hazardous industries. This study aims at investigating the relationship
between employees' safety attitudes and status of their belief in destiny, chance and perceived importance of
HSE programs in prevention of occupational accidents.

Methods: This research is a cross-sectional and descriptive-analytical study on a contracting company
specialized in tunneling, and investigates 760 subjects. A standard 25-item questionnaire is used to assess
safety attitude and three researcher-made questions are utilized to evaluate the subjects' belief in destiny,
chance and perceived importance of HSE programs in prevention of occupational accidents. The reliability
and validity of these questionnaire are obtained by Cronbach's alpha test (¢=0.76). All analyses are done at the
significance level of 0.05 by the help of SPSS 16 software.

Results: There is a significant statistical correlation between belief in chance in occurrence of occupational
accidents with subjects' safety attitudes (P-value<0.05 and r=0.76), and also between belief in absolute destiny
in occurrence of occupational accidents (P-value<0.05 and r=0.59). Furthermore, there is a significant direct
correlation between status of acceptance and perceived importance of HSE programs in reducing the
occupational accidents with subjects' safety attitudes (P-value<0.01 and r=0.51), and also between belief in
chance in occurrence of occupational accidents (P-value<0.05 and r=0.68).

Conclusion: The employees, who consider factors such as chance and destiny as the only reasons for
occurrence of occupational accidents have less belief in importance of controlling measures in accidents
prevention.
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INTRODUCTION

In recent years, tunneling projects are 2014 [1-2]. Accidents and the resulting injuries
growing in Iran. There were 315 tunneling projects cause major economic losses which are
in construction and 233 in study phases in Iran in considerable in  developing countries. These
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countries compared to $36 million in developed
countries [3-4].

In a case study related to estimation
of economic losses of occupational accidents
in Iran construction industries in 2012,
tunneling projects as a part of these industries,
it had been cleared that the total cost of
accidents were US$ 32000 (958120580
Iranian  Rials) [5]. Many of mentioned
accidents are avoidable by applying effective
safety rules and measures in the workplaces
[3, 6].

In addition to this, safety is a multi-
layer  activity  and integrates  different
interventions in the fields to manage the risks.
Accidents are rooted in many factors such as
unsafe acts and unsafe conditions [7- 8].

The attitude has a significant effect
on peoples' behaviors and acts [9]. The unsafe
acts are created due to the negative or weak
attitudes, inadequate knowledge and skills,
and inappropriate working conditions [10-11].
Worker' positive safety attitudes could reduce
their unsafe acts [12]. Determination of safety
attitude in an organization is a key predictor
for anticipation of unreliable behaviors and
could be helpful in prevention of accidents
[13-14].

The safety attitude  shows  the
individual beliefs and emotions about safety,
expresses the individual sense of commitment
to safety issues, reflects the level of personal
beliefs about safety rules and regulations,
processes and methods [13, 15].

Occupational safety in a company
could be evaluated in different ways. Safety
attitude questionnaires, which investigate the
employees' point of views on safety, are one
of the most important methods for measuring
the safety status of organizations [16-18].

Some people believe that they do not
have any role in occurrence of accidents and
their destiny was written, therefore it is
unchangeable [19-20]. Accordingly, all
organization attempts for controlling
workplace hazards, were not effective so be
informed about these point of views are very
vital and the acquired data could be applied in
decision-making process for safety control
measures.

According to the researchers'
surveys, up to now, there had not been any
specific study which investigates the relation
between attitudes and destiny or chance and
the role of Health, Safety and Environment
(HSE) measures on accidents prevention in
tunneling industries.

According to the above mentioned
reasons and formal census about growing the
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tunneling activities in Iran and the large
numbers of accidents in these industries, the
researchers decided to pay attention to these
subjects in the workplaces.

The main purpose of this study was
determination of relationship between workers
safety attitudes and their beliefs in destiny and
chance and the rule of HSE control measures
in prevention of tunneling accidents.

MATERIALS AND METHODS

Since there is not any conducted research
on employees' safety attitude and its relationship
with status of belief in destiny in occurrence of
occupational accidents and accepted importance of
safety programs in tunneling projects, this research,
which is a cross-sectional and descriptive-
analytical research, investigated a specialized
contracting company active in tunneling. A total of
1640 people were working at the headquarters of
company and all its active projects (including 8
tunneling projects: 4 mechanized drilling projects
and 4 traditional drilling projects) in a total of 9
workplaces. From this number, 1153 subjects were
eligible according to census and taking into account
the inclusion criteria (those with experiences of
more than 12 months in tunneling industry). In this
regard, the employees who were enrolled were
taken informed consent and finally 760 male
subjects participated in this study. In order to
collect reliable data, the workers were invited to
sessions and put into groups of 4-5 subjects, and
then the questionnaires were distributed, responded
and collected after guiding the respondents.

All analyses were done at significant level
of 0.05 by the help of SPSS 16 software (Chicago,
IL, USA). The questionnaire had three sections:

First section: 11 demographic questions
which examined the nature and type of operation,
age, weight, height, education, marital status,
amount of sleep per day, job satisfaction, second
job, occupational accident experience and work
experience.

Second section: 25 questions about safety
attitude.

Third section: 3 questions about
individual's status of belief in destiny, chance and
also their view on the preventive role of HSE
programs in occupational accidents.

Equation 1:

5K+ 1K

In Equation 1, M is the mean scale and K
is the number of questions.
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The third questionnaire section, which had
three questions, was designed based on the research
objectives. The validity of these three questions
was obtained from face validity and content test.
These questions were sent to 10 experts after initial
design and their recommendations were applied.
The reliability of these questions was examined by
test-retest. The questions were distributed in 2
weeks and between 50 workers. The scores were
calculated and reliability was determined between
two periods. The questions reliability were
obtained by Cronbach's alpha test a=0.76. The
three questions were as follows:

1- The belief in destiny and absolute
determinism in occurrence of occupational
accidents:

Question 1: The people destiny is a determinant of
occupational accident occurrence; hence, will | be
able to prevent an accident if it is written in my
destiny?

2- Chance is a key factor in occurrence of
occupational accidents:

Question 2: The people's chance is a determinant
of occupational accident occurrence; hence, will
the unlucky people experience occupational
accidents?

3- Status of acceptance and understanding
the importance of HSE programs to reduce
accidents:

Question 3: Are the HSE control programs
unnecessary and unimportant for reducing the
occupational accidents?

The answers to three questions above
included a 5-point Likert scale (strongly disagree-
disagree- no idea- agree- and strongly agree) and
they received the scores of 5, 4, 3, 2 and 1
respectively from right to left. According to Table
1, the result of each question ranged from 1 to 5 in
which the score 1 was undesirable and score 5 was
desirable according to HSE.

Finally, according to statistical
distribution, the mean score less than 50% for each
question had a weak total score and the scores from
50 and 75 percent were moderate and those higher
than 75 percent were good.

In other words, the mean of high and
desirable scores is 3.75<M<5, the mean of normal
and moderate scores is 2.5<M<3.75, and then the
mean of weak scores is 1<M<2.5 which
respectively indicate the people's better acceptance
of HSE programs, the peoples' ordinary acceptance,
and finally the weak and unsatisfactory acceptance
of HSE programs.
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RESULTS

Overall, 760 of 1153 subjects, who were
eligible for study, participated in this research
(participation rate of 65.92%) . 34.87% of them
were less than 35 years old, and 45.53% were at the
range of 36 to 50 years, and 55% had under ten
years of work experience in tunneling. 57.24%
were working in traditional tunneling (blasting and
shovel). The mean score of safety attitude was
76.46. Table 2 indicates the participants'
demographical information as well as the mean and
standard deviation of safety attitude scores for each
demographical variable along with statistical t-test
and ANOVA. According to this table, there was a
significant relationship between the type of nature
and operation, educational level, job satisfaction,
and second job situation with safety attitude in
subjects (P-value<0.05). Furthermore, there was
not any significant relationship between subjects'
safety attitude and demographic variables such as
age, work experience, marital status, body mass
index and amount of sleep per day (h).

Table 3 represents the impact of mean
scores of belief in destiny; chance and HSE control
measures on final score of safety attitude according
to Pearson statistical test and correlation
coefficient. According to this table, there was a
significant direct relationship between status of
belief in chance in occurrence of occupational
accidents with individual safety attitude (P-
value<0.05 and r =0.76), and with status of belief
in absolute destiny in occurrence of occupational
accidents (P-value<0.05 and r=0.5). Furthermore,
there was a significant positive relationship
between the status of acceptance and understanding
the importance of HSE control programs in
reducing the occupational accidents with individual
safety attitude (P-value<0.01 and r=0.51) and also
with status of belief in chance in occurrence of
occupational accidents (P-value<0.05 and r=0.68),
but there was not any significant relationship
between status of belief in destiny in occurrence of
occupational accidents with safety attitude in
people and also with acceptance and understanding
the importance of HSE control programs (P-
value>0.05).

Moreover, the mean score of belief in
chance in occurrence of occupational accidents
(2.35+0.84) was at the worst situation and
undesirable, but the mean score of belief in destiny
in  occurrence  of  occupational  accidents
(3.08+0.96) was at normal range, and the mean
score of accepting and understanding the
importance of HSE programs in reducing the
occupational accidents (3.87+£0.92) was ideal.
Therefore, there was a significant relationship
between the belief in chance in occurrence of
occupational  accidents  (P-value=0.035) and
acceptance and understanding the importance of
HSE control programs in reducing the occupational
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accidents (P-value=0.001) with individuals' safety

attitude.

Table 4 represents the classification of
individuals' safety attitudes in percentage based on
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the status of belief in destiny, chance and HSE
control programs in occurrence of occupational
accidents and their relationship with each other

according to chi-square test.

Table 1. Interpretation of individual believe in destiny, chance and accepting the HSE programs in reducing the occurrence of

occupational accidents,

and the methods for scoring

Acceptance and
understanding the

Mean Belief in occurrence of Belief in chance in occurrence .
Result . - - : importance of HSE control
score occupational accidents of occupational accidents
programs to the reduce
occupational accidents
9 The |nd|V|duaI_dest|ny does not play  The |nd|V|duaI_ chance does not HSE control programs play
any role in occurrence of play any role in occurrence of o
> Good . . . . : . ) very constructive important
v - occupational accidents; and the main  occupational accidents; and the . .
o) (Desirable) . - . roles in reduction of
~ cause of accident should be sought main cause of accident should occunational accidents
N in other factors. be sought in other factors. P '
2
9 Moderate The individual destiny plays a minor  The individual chance plays a HSE control programs play
s (Normal) role in occurrence of occupational minor role in occurrence of partial roles in reduction of
A accidents. occupational accidents. occupational accidents.
o
0 . - Reduction in occupational
a The occurrence of occupational The occurrence of occupational - . -
Vi Weak . lutel h - lutel accidents in not related in
s (Undesirable) acudents_, apsq utely depends on the aCC|dent§ ab_sq utely depends any way to HSE control
v individual destiny. on the individual chance.

programs

Table 2. Frequency distribution of employees in terms of personal and occupational characteristics and the relationship of
variables with mean score of safety attitudes (N=689)

Variables No. Percentage Employees' safety P-value
attitude
Mean score  Standard
deviation

Type of nature Traditional tunneling 435 2457 70.02 8.25 0.045
and operation Mechanized tunneling 140 42.18 76.91 10.56
Staff 185 24.34 93.45 9.95

Age (years) 35> 265 34.87 68.29 9.41 0.068
36-50 346 45.53 82.95 11.25
51< 149 19.61 75.52 10.65

Body mass Low weight (BMI1<18.5) 100 13.16 77.45 8.63 0.108
Normal weight (18.5<BMI<25) 339 44.61 81.05 10.41
Overweight (25<BMI<30) 216 28.42 70.04 9.58
Obesity (BMI>30) 105 13.82 73.25 7.48

Educational Under diploma 87 11.45 69.15 10.12 0.029
level Diploma 162 21.32 72.91 8.41
Academic levels 511 67.24 78.50 7.63

Marital status Single 160 21.05 74.49 9.89 0.135
Married 572 75.26 77.06 10.25
Other 28 3.68 74.15 7.42

(separation, divorce, spouse death)

Amount of sleep 8> 286 37.63 72.18 8.65 0.126
per day (hours) 8< 474 62.37 78.91 7.89

Job satisfaction Yes (fully) 345 45.39 79.82 10.09 0.038
To some extent 174 22.59 76.15 9.56
No (never) 241 31.71 71.48 8.41

Second job Yes 290 38.16 71.59 7.46 0.021
status No 470 61.84 79.39 9.87

Work experience 10> 418 55.00 78.32 10.12 0.052
(years) 11-20 212 27.89 75.67 8.50
21< 130 17.11 70.81 8.06

Published online: December 27, 2016



The Relationship between Workers' Safety Attitudes and ...

ijoh.tums.ac.ir | 196

Table 3. Impact of mean score of belief in destiny, chance and HSE control programs on final score of safety attitude according to
correlation coefficient analysis

Variables Mean Standgrd |_<|nd.of 1 2 3 4
deviation situation
. : Positive safety
1- Employees' safety attitude 76.46 9.17 attitude 1.00
2- Statu_s of bel_lef in destiny in occurrence of 3.08 0.96 Medium 0.63 1.00
occupational accidents (normal)
3- Statqs of bel_lef in chance in occurrence of 235 084 We_ak *0.76 *0.59 1.00
occupational accidents (undesirable)
4- Acceptance and understanding the importance
of HSE control programs in reducing the 3.87 0.92 Good (desirable) 0.51 0.72 *0.68 1.00
occupational accidents
(* P value <0.05, ** P value <0.01)
Table 4. Classification of individual safety attitudes in percentage based on the status of belief in destiny, chance and HSE control
programs in occurrence of occupational accidents and their relationship with each other according to chi-square test (x?)
Positive safety .
. Negative safety .
Variables Status attitude attitude (percentage of Chi squzza\re P
(percentage of test (x°) value
respondents)
respondents)
Status of belief in destiny in Desirable 21.34 6.97
occurrence of occupational Normal 18.14 24.82 34.15 0.078
accidents Undesirable 5.66 23.08
Status of belief in chance in Desirable 30.33 6.97
occurrence of occupational Normal 9.87 12.34 52.64 0.035
accidents Undesirable 4.93 35.56
Status  of  acceptance  and Desirable 34.69 6.24
! prograr 9 Undesirable 3.34 36.43
the occupational accidents
DISCUSSION educational levels and safety attitude

This study aimed at investigating the
relationship between employees' safety attitudes
and their believes in destiny, chance and
understanding the importance of HSE control
programs in occurrence of occupational accidents.
According to this study, there was not any
relationship between individuals' age and work
experience with their safety attitudes. These
findings conform to the results of other researchers
[22-24]. However, it is inconsistent with other [25-
29]. Furthermore, Ling Siu et al. reported a
significant direct correlation between workers' age
and attitude safety [17]; and Hensen found an
indirect effect of workers' age on their safety
[30].0n the other hand, there was an inverse
relationship between individuals' age and safety
attitude and age increasing enhances the safety
attitude, which is the result of consistency in older
workers with risks of workplaces [31].

According to study, the age increasing and
work experience cannot be considered as important
factors in improving the workers' safety attitude
and aging and presence in the workplace (which is
associated with increasing the work experience)
will not have any effect on workers' positive
attitude towards safety.

In this study, there was a significant
statistical ~ relationship ~ between individuals'
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value=0.029) and the higher educational levels led
to the increased safety attitude scores among
workers. This finding was in accordance with some
researches [21, 25, 32], but inconsistent with others
[23, 28- 29, 33]. The higher educational levels lead
to promotion of beliefs and mentality towards
safety in the workplace, so that these people will
have positive attitudes toward safety.

In this study, the workers who had job
satisfaction had positive and higher safety attitudes
in comparison with worker who were unsatisfied
with their jobs. This statistical relationship was
significant (P-value=0.038). According to other
studies, people who have job satisfaction and
understand desirable organizational justice have
higher insight and safety attitude [34-36].
According to studies by Gyekye and Salminen
[34], the job satisfaction can predict the rate of
accidents through impact on workers' causal
attributions. The workers, who were dissatisfied
with their jobs, had higher tendencies than their
colleagues to use external factors (such as destiny
and chance) in order to explain the causes of
accidents. Job satisfaction predicts the workplace
accidents better than the variables such as health,
demographic, psychological and stress variables
[37].Workers with higher job satisfaction follow
safety management policies, and thus will be less
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encountered with occupational accidents than their
unsatisfied colleagues [34]. Furthermore, the
inadequate understanding of occupational risk
factors, job dissatisfaction, and individual
carelessness are among the factors, which cause the
occupational accidents [39-40]. People who had
negative safety attitude had a sense of
dissatisfaction with workplace, their colleagues and
managers, and thus they were more vulnerable to
accidents in the workplace. In other words, stress
plays a mediatory role between safety attitude and
rate of accidents. The occupational accidents could
be predicted by level of safety attitudes in
organizations. These findings could be applied in
proactive and reactive safety control measures [41-
43].

In this study, there was a significant
correlation between second job and safety attitude
(P-value=0.021).Those who had a second job had
negative safety attitudes in comparison with those
without second jobs. The effects of second job on
safety attitude and accidents should be more taken
into accounts in future studies. This finding could
be explained through job dissatisfaction. Tendency
to second job could be a sign of dissatisfaction with
main job, poor financial conditions, job conflicts,
hard work etc. [44].

As it is expected and according to results
of present study, it is found that those people, who
consider the external factors such as chance and
destiny as the effective factors in occurrence of
accidents, have negative safety attitudes, and vice
versa, those, who think that the HSE control
programs, are effective, have positive safety
attitudes.

The above issues were studied in others
researches. False beliefs between employees and
employers could lead to lack commitment to safety
regulations and procedures such as usage of
personal protective equipment [45].

There was a significant statistical
correlation between occupational accidents and
peoples' beliefs in destiny. These people accept that
accidents are unavoidable therefore; preventive
actions are not useful [46]. Accident rates are
significantly related to people beliefs toward
chance and destiny [31].

CONCLUSION

The employees, who consider factors such
as chance and destiny as the only reasons for
occurrence of occupational accidents have less
belief in importance of controlling measures in
accidents. The compulsion-oriented people are
more forced with accidents. The role of employees'
belief in destiny and chance is very important and
decisive in their safety attitude; and all these cases
ultimately affect the individual acceptance and
cooperation with HSE departments measures in
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companies to implement preventive programs It is
noteworthy that safety trainings and educations
could have undeniable effect on correction of
workers and managers beliefs and then their safety
attitudes.
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