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Many organizations worldwide have implemented Occupational Health and Safety Assessment Series (OHSAS) 18001 in
their premises because of the assumed positive effects of this standard on safety. Few studies have analyzed the effect of the
safety climate in OHSAS 18001-certified organizations. This case—control study used a new safety climate questionnaire
to evaluate three OHSAS 18001-certified and three non-certified manufacturing companies in Iran. Hierarchical regression
indicated that the safety climate was influenced by OHSAS implementation and by safety training. Employees who received
safety training had better perceptions of the safety climate and its dimensions than other respondents within the certified
companies. This study found that the implementation of OHSAS 18001 does not guarantee improvement of the safety
climate. This study also emphasizes the need for high-quality safety training for employees of the certified companies to

improve the safety climate.

Keywords: occupational health and safety management system; OHSAS implementation; safety climate; safety training;

manufacturing

1. Introduction

Many organizations have implemented occupational health
and safety management systems (OHSMSs) for the
effective management of occupational health and safety
(OHS).[1-4] The number of such enterprises has increased
worldwide, especially after the publication of Occupational
Health and Safety Assessment Series (OHSAS) 18001.[5]
This important modification in OHS management resulted
in the reduction of occupational injuries, and increased the
level of the safety climate in the workplace.[6] Only a few
studies have investigated any changes in the safety climate
in OHSAS 18001-certified companies, as far as the author
is aware.[7] Some existing safety climate studies mainly
focused on the design of measurement scales and the deter-
mination of safety climate dimensions.[8—13] Other stud-
ies tried to determine the relationship between the safety
climate and safety performance in enterprises.[14—16]
Several studies have investigated the development of
safety climate scales in different industries after the safety
climate concept was introduced by Zohar in 1980.[13]
These studies found that the core dimensions of the safety
climate include management commitment to safety, safety
systems (e.g., training, compliance and communication),
risk, competence, work pressure, procedures and rules.[17]
Management commitment and employee involvement
were found to be the most important dimensions.[17—19]
Other frequently used dimensions included safety com-
munication and safety training, as well as supportive and

supervisory environments.[8,11] There is still no consen-
sus, however, regarding safety climate dimensions among
researchers.

Researchers have investigated the influence of orga-
nizational factors such as the safety culture and climate
on the performance of safety in recent decades.[20—22]
They declared that the safety climate is distinct from
the safety culture, and it is a more preferred measure to
assess the safety performance in an organization.[11] The
safety climate is considered to be a constituent or super-
ficial characteristic of the safety culture.[23—25] The term
‘safety climate’ is defined as employees’ shared percep-
tions about the safety management of an organization.[23—
25] It is typically measured using a questionnaire that
is designed to ask questions of active employees in an
organization about their respective top managers’ commit-
ment to safety.[24,26,27] However, the safety culture is
a deeper phenomenon that reflects an organization’s val-
ues, norms, beliefs, expectations and assumptions regard-
ing safety.[17,24,28]. The safety culture is measured by
qualitative methods such as performing interviews with
employees and carrying out safety audits.[24] Evaluation
of the safety culture needs more time than the evaluation
of the safety climate: it is also difficult to conduct.

A large number of researchers have studied the associ-
ation between the safety climate and safety performance
in various industries.[10,13,29-31] Interest in this topic
has especially increased after the introduction of safety
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management systems to study the role of the safety
climate in the prevention of occupational accidents or
injuries.[9] A majority of studies found that the level of
the safety climate is negatively correlated with accident
rates.[10,29,31-33] Other researchers used safety climate
scores to predict safety outcomes such as accident/injury
rates and safety behavior.[34, 35]

Earlier studies suggest that the safety climate is linked
to organizational and individual factors in various indus-
tries. O’Toole indicated that the implementation of orga-
nizational safety interventions resulted in changes in the
safety climate.[36] Ma and Yuan claimed that the improve-
ment of workplace safety in any type of industry depends
on the safety climate.[10] DeJoy et al. demonstrated that
adopting the elements of a safety management system
such as safety policies and programs, communication and
organizational support enhance the safety climate.[26]
Fernandez-Muiiiz et al. suggested that it is necessary for
OHSAS 18001-certified companies to have a satisfactory
level of safety climate in their workplaces to achieve the
goal of zero accidents.[7] They also emphasized the impor-
tance of communication and management commitment.
Vinodkumar and Bhasi found that OHSAS 18001-certified
organizations had the highest level of safety management
practices compared with organizations with ISO 9001 or
with those that had no management system certifications at
all.[37] A review of 13 empirical OHSMS studies by Rob-
son et al. revealed that the safety climate improvement was
evidence for the effectiveness of the voluntary OHSMS
interventions. However, those authors did not find enough
evidence in their review to make a clear conclusion for
or against the implementation of voluntary or mandatory
OHSMSs.[6] These studies generally suggest that a posi-
tive safety climate is an important organizational asset and
it can influence the safety performance of an organization.

There are other studies that examined the rela-
tionship between both occupational and organizational
factors and related these to the safety climate. Sev-
eral studies have found differences in the safety
climate among organizations,[13,38] among different
groups of employees,[17,27,39—41] and among dissimi-
lar jobs.[39,42,43] Individual factors such as job tenure,
job positions and safety training have a significant impact
on safety climate.[41,43] Gyekye and Salminen also
found a positive association between the educational
level of employees and their perceptions about the safety
climate.[44]

The aim of all OHSMSs such as OHSAS 18001 inter
alia is to make improvements in the safety performance
of the companies that implement their respective standards
or guidelines. Therefore, it is expected that employees
who work in OHSAS 18001-certified companies have bet-
ter perceptions of the safety climate than employees who
work in non-certified companies. Assessment of safety
literature shows that there are few studies on the topic
of the safety climate in Iran, and there is no study that

has determined the influence of the safety climate in
OHSAS 18001-certified companies. The purpose of this
study was to compare the levels of the safety climate
between OHSAS 18001-certified and non-certified orga-
nizations and to investigate the variables that predict the
safety climate level in Iran.

2. Methods

This study used a cross-sectional design and used a ques-
tionnaire for gathering data, which was sent to employees
in 2011. A total of 269 employees from six manufactur-
ing companies based in the West Azerbaijan province in
Iran participated in this study. The nature of the studied
companies was such that only a few of the participants
(n = 6) were female, and they were thus excluded from
the analysis leaving 263 respondents. The case companies
consisted of three manufacturing facilities that had imple-
mented the requirements of the OHSAS 18001 standard
and were certified by a certification body. The remaining
three companies had not implemented OHSAS 18001 in
their sites and they served as controls. The companies were
producers of beverages, chemical, electrical products and
the goods used in construction and agriculture. A detailed
presentation of the companies and certification year can be
found in Ghahramani and Summala.[46]

The study questionnaire consisted of questions on
demographic data, experience of accidents, participation in
safety training courses and the safety climate scale, includ-
ing seven dimensions (Table 1). The development, validity
and reliability analysis of the scale used in this study
are detailed in another manuscript (under review). All 45
safety climate items were rated on a 5-point Likert-type
scale with the verbal responses of 1 = strongly disagree,
2 = disagree, 3 = neutral, 4 = agree and 5 = strongly
agree.

Descriptive statistics were obtained on the studied vari-
ables at first. A t test was used to evaluate the relationship
between safety climate and occupational accident experi-
ence in addition to participation in safety training courses.
A one-way analysis of variance (ANOVA) was used to
test the relationship between the safety climate dimen-
sions and demographic variables, occupational groups and
companies. Hierarchical regression was used to exam-
ine the ability of independent variables including OHSAS
implementation to predict the safety climate. All statistical
analyses were conducted using SPSS version 22.

3. Results

The demographic, personal and occupational character-
istics of the participants are presented in Table 2. The
majority of the respondents were married (92.8%). The
mean age of the respondents was 37.63 (SD 7.01) years,
and their mean working experience was 13.51 (SD 6.44)
years. About half of the participants (49%) had received
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Table 1. Safety climate scale dimensions and items
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Workers were given sufficient feedback regarding safety proposals

In my workplace managers/supervisors show interest in safety issues

Workers were able to openly discuss safety problems with supervisors or managers

Management allocated sufficient resources to health and safety

People who work safely are respected by their managers/workmates

Management looked for underlying factors that contributed to safety incidents rather than blame the
people involved

Management acts decisively and quickly when a safety concern is raised

The company shows interest in my views on health and safety

I always get the equipment I need to do the job safely

Changes in working procedures and environment and their effects on safety are effectively
communicated to workers

The company really cares about the health and safety of the people who work here

Safety and health information (outcome of OHS meetings, causes of accidents/incidents, etc.) is
effectively disseminated to all appropriate personnel

Workers were consulted about health and safety issues

On my unit, senior-level management gets personally involved in safety activities

I can influence health and safety performance here

Management had a good understanding of operational issues that impacted on work safety

I get involved when health and safety procedures/instructions/rules are developed or reviewed
I received related training when new procedures or equipment were introduced

I am strongly encouraged to report unsafe conditions

People here are consulted to establish their training needs

Safety training was received at regular intervals to refresh and update knowledge

The company encourages suggestions on how to improve health and safety

Company training provided adequate skills and experience to carry out operations safely
Accident investigations aim at finding causes of accidents rather than blaming individuals

There are always enough people available to get the job done safely

I generally feel challenged and motivated by my work tasks

My work site is often safe

My workload is reasonably balanced

The company would stop us working because of safety concerns, even if it meant losing money
I receive appropriate feedback about my performance

The regulatory requirements on health and safety are performed in my workplace

My supervisor always has control over safety rule violations

I am clear about what my responsibilities are for health and safety
I fully understand the health and safety risks associated with the work for which I am responsible
I fully understand the health and safety procedures/instructions/rules associated with my job

Some health and safety procedures/instructions/rules need to be followed to get the job done safely
Safety is the number one priority in my mind when completing a job

Most of the health and safety procedures/instructions/rules reflect how the job is now done
Procedures are written in clear unambiguous language appropriate to the needs of the user

My workmates would react strongly against people who break health and safety
procedures/instructions/rules

The written safety rules and instructions are easy for people to understand and implement

Co-workers often give tips to each other on how to work safely

In my company, safety considerations are equally as important as production
The rules always describe the safest way of working
Safety information is always brought to my attention by my line manager/supervisor

Note: OHS = occupational health and safety.
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upper secondary education. The mean job tenure (years of
experience in current job) of the participants was 10.40
(SD 6.58). The majority of the participants (57%) were
involved in production.

Nearly one-quarter (22.8%) of the respondents reported
that they had experienced at least one occupational
accident within the past 3 years. However, the level of
safety climate did not differ between these individuals
and the respondents who had no accidents (1(261) = 0.89,
p > .05). The numbers of employees who experienced
accidents in the case companies (N = 43, 26.54%) were
higher than for the control companies (N = 17, 16.83%)).
The participants who worked for the certified compa-
nies and who experienced occupational accidents had
a better perception of accountability and responsibility
(t(160) = 2.18, p < .05) than other respondents.

The results showed that 138 (52.5%) employees par-
ticipated in safety training courses. Further, the number
of employees who received safety training in the certi-
fied companies was greater than in the control companies
(60%/40%). Employees who received safety training had a
better perception of the safety climate than those who did
not receive safety training (t(261) = 4.29, p < .01). Safety
climate dimensions also significantly differed between the
two groups. Respondents who worked in the certified
companies and received safety training reported a higher
level of the safety climate (t(160) = 4.40, p < .01) and
all safety climate dimensions than respondents who had
not received safety training. However, safety involvement
and training (t(99) = 2.29, p < .05) was the only sig-
nificantly affected dimension reported by employees of
the control companies who had received safety training
(Table 3).

The results of one-way ANOVA showed that respon-
dents differ significantly in accountability and responsibil-
ity (F(3, 259) = 3.32, p < .05) and supportive environ-
ment (F(3, 259) = 5.10, p < .01) with respect to educa-
tion. There were statistically significant differences in the
safety climate between educational groups in the certified

Table 2. Demographic, personal and occupational
characteristics of the 263 respondents.

Certified  Non-certified Total
Variable N (%) N (%) N (%)
Marital status
Married 153 (94.4) 91 (90.1) 244 (92.8)
Single 9 (5.6) 10 (9.9) 19 (7.2)
Age groups (years)
<30 24 (14.8) 32 (31.7) 56 (21.3)
30-39 56 (34.6) 42 (41.6) 98 (37.3)
4049 72 (44.4) 25(24.8) 97 (36.9)
50-59 10 (6.2) 2 (2.0) 12 (4.6)
> 60 — — —
Working experience (years)
<1 1 (0.6) 1(1.0) 2(0.8)
1-5 11(6.8) 22 (21.8) 33 (12.5)
6-10 28 (17.3) 28 (27.7) 56 (21.3)
11-15 51 (31.5) 28 (27.7) 79 (30.0)
1620 42 (25.9) 12 (11.9) 54 (20.5)
> 20 29 (17.9) 10 (9.9) 39 (14.8)
Education
Primary 9 (5.6) 3(3.0) 12 (4.6)
Lower secondary 23 (14.2) 9(8.9) 32 (12.2)
Upper secondary 68 (42.0) 61 (60.4) 129 (49.0)
Tertiary 62 (38.3) 28 (27.7) 90 (34.2)
Nature of job
Production 72 (44.4) 78 (77.2) 150 (57)
Maintenance 57 (35.2) 12 (11.9) 69 (26.3)
Office 33(20.4) 11 (10.9) 44 (16.7)
Job tenure (years)
<1 8(4.9) 7 (6.9) 15(5.7)
1-5 32 (19.8) 36 (35.6) 68 (25.9)
6-10 33 (20.4) 20 (19.8) 53(20.2)
11-15 45 (27.8) 25(24.8) 70 (26.6)
16-20 26 (16.0) 6(5.9) 32 (12.2)
> 20 18 (11.1) 7 (6.9) 25(9.5)

companies (F(3, 158) = 3.31, p < .05) and three out of
seven safety climate dimensions were statistically different.
There were also statistically significant differences in the

Table 3. Associations among safety climate dimensions with safety training (t test) and education (analysis of variance).

Certified Non-certified
1 2 3 1 2 3

Participants who received training 48 33 16 15 20 6

Participants who did not receive training 16 16 33 16 15 29

Safety climate dimensions M SD t(160) F(3, 158) M SD t(99) F(3, 96)
Safety commitment and communication 3.37 0.71 3.97%%* 4.17** 3.28 0.92 1.28 4.14%*
Safety involvement and training 3.01 0.81 4.15%* 1.99 2.85 0.85 2.29* 2.72%
Positive safety practices 3.24 0.77 2.49% 2.49 3.27 0.84 1.75 4.73%*
Safety competency 3.69 0.98 4.24%%* 1.30 3.65 1.00 1.31 3.72%*
Safety procedures 3.76 0.71 3.16%* 2.64 3.74 0.83 0.47 5.35%%*
Accountability and responsibility 3.38 0.78 2.82%* 3.02% 3.40 0.87 —0.15 6.56%*
Supportive environment 3.07 0.87 2.88%%* 7.08%* 3.28 0.98 0.96 3.68%

*p < .05; **p < .01.
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safety climate between the participants of the control com-
panies (F(3, 96) = 6.10, p < .01) and all safety climate
dimensions were also different. The mean and standard
deviation of the safety climate dimensions in the case and
the control companies are presented in Table 3.

The safety climate varied significantly among the
occupational groups (F(2, 260) = 3.43, p < .05). The
findings also showed that the occupational groups per-
ceived different levels of the following safety climate
dimensions: safety commitment and communication (F(2,
260) = 3.93, p < .05), safety involvement and training
(F(2, 260) = 3.67, p < .05) and positive safety practices
(F(2, 260) = 4.57, p < .05). In the certified companies,

4.5

occupational groups differed significantly in the safety cli-
mate (F (2, 159) = 5.65, p < .01), safety commitment
and communication (F(2, 159) = 6.58, p < .01), safety
involvement and training (F(2, 159) = 7.67, p < .01) and
positive safety practices (F(2, 159) = 6.01, p < .01).

The personnel of the studied companies also differed
significantly in their perceptions of the safety climate (F (5,
257) = 13.30, p < .01), and Tukey’s post hoc compar-
isons revealed that the participants in one non-certified
company (Non-certified 2) reported a higher level of safety
climate (3.77 [SD 0.45], p < .01) than other companies.
The safety climate of the certified companies varied (F(2,
159) = 7.76, p < .01) and five out of seven safety climate

4.0

3.5

== certified 1

3.0

=0— certified 2
——be— certified 3

Safety climate score

=== non-certified 1
=~ 8=~ non-certified 2

=mde== non-certified 3

2.5

2.0

Nee SIT PSP sC

SP AR SE

Safety climate dimension

Figure 1. Safety climate scores of certified and non-certified companies.
Note: SCC = safety commitment and communication; SIT = safety involvement and training; PSP = positive safety practices;
SC = safety competency; SP = safety procedures; AR = accountability and responsibility; SE = supportive environment.

Table 4. Hierarchical linear regression for safety climate.

Total (N = 263)

Certified (n = 162) Non-certified (n = 101)

Independent variable Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

OHSAS implementation 0.05 —0.29%* — — — —

Accident experience —0.06 —0.01 —0.11 —0.10 0.02 0.11

Safety training —0.26%* —0.15% —0.33%* —0.26%* —0.18 —0.02

Company - — — — - —
Certified 1 — 0.00 — 0.00 — —
Certified 2 - 0.01 — 0.01 - —
Certified 3 — 0.19%* — 0.20* — —
Non-certified 1 — s—0.05 — — — 0.53%*
Non-certified 2 — —0.45%* — — — 0.00
Non-certified 3 — 0.00 — — — 0.63%*

R2 0.07 0.23 0.12 0.15 0.03 0.35

F 6.62 10.55 10.95 7.15 1.56 13.01

p 0.001 0.001 0.001 0.001 0.21 0.001

*p < .05; **p < .01.

Note: Table shows standardized regression coefficients (8); — = data were not obtained in model 1 or the analyses were not applied for

the variables; OHSAS = Occupational Health and Safety Assessment Series.
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dimensions were also different. Tukey’s post hoc compar-
isons demonstrated that the certified companies statisti-
cally varied from each other in the safety climate, safety
competency and safety procedures. The control compa-
nies also differed significantly in the safety climate (F(2,
97) = 25.27, p < .01) and all of the safety climate dimen-
sions. Figure 1 shows the mean of the safety climate
dimensions for the case companies and their non-certified
controls.

The present study collected multilevel data, i.e., at the
employees’ level (level 1) and the companies’ level (level
2). We therefore conducted a preliminary analysis using
hierarchical linear modeling (HLM 7: student version) to
assess the appropriateness of data for multilevel analysis.
The result indicated that the value of intra-class correlation
(ICC = 0.24) is acceptable.[45] However, the multivari-
ate model was not significant (F(4, 1) = 116.52, p = .07).
We thus continued the statistical analysis using hierarchical
regression.

A two-step hierarchical regression was conducted to
determine the predictors of safety climate. In step 1,
OHSAS implementation, occupational accident experience
and participation in safety training courses were entered.
This model was statistically significant (F(3, 259) = 6.62,
p < .01) and participation in safety training was a sig-
nificant predictor. The entry of organization dummies in
step 2 resulted in a significant model (F(7, 255) = 10.55,
p < .01), and in addition OHSAS implementation and
training were significant predictors. Two separate hierar-
chical regressions were performed to ascertain the ability
of independent variables in the prediction of safety climate
in the case and the control companies. The safety training
was related to the safety climate for the case companies
(Table 4). The variance inflation factors (VIF) values of
independent variables were fewer than the acceptable level
of 10,[37] which indicated that the multi-colinearity level
was not high.

4. Discussion

The main objective of the present study was to examine the
determinants of safety climate in OHSAS 18001-certified
companies by comparison with those of the control com-
panies. Hierarchical regression revealed that the OHSAS
implementation was a significant predictor of safety cli-
mate, which is a finding in agreement with that reported in
the systematic review by Robson et al. [6] Participation in
safety training courses was found to be another significant
predictor of safety climate, which suggests that this has an
important role in the improvement of the safety climate of
certified organizations. This finding agrees with the results
of two previous studies that found a significant relationship
between safety climate and safety training.[10,41,43]

A descending order of the mean scores of safety cli-
mate dimensions were ranked as follows: safety proce-
dures (3.75), safety competency (3.67), accountability and

responsibility (3.39), safety commitment and communica-
tion (3.34), positive safety practices (3.25) and supportive
environment (3.16), in addition to safety involvement and
training (2.95). A separate analysis showed that the cer-
tified companies reported a higher level of safety commit-
ment and communication, safety involvement and training,
safety competency and safety procedures than for the con-
trol companies (Table 3). The results also showed that
the number of employees who received safety training in
the certified companies was greater than for the control
companies. These findings strongly indicate that receiving
safety training is an important factor which increases the
employees’ perceptions about safety climate in the certi-
fied companies. In addition, the highest values of safety
climate in the second control company may associate with
the high level of safety training activity (57%) for the same
company.

The existence of significant differences in safety cli-
mate and its dimensions across the companies is in agree-
ment with the findings of earlier studies.[13,16,38] The
participants of one of the control companies reported the
highest level of safety climate perception. The t-test analy-
sis did not find a significant difference in the perceptions of
personnel about safety climate between the case and the
control companies (t(261) = 0.08, p > .05). These find-
ings suggest that the implementation of OHSAS 18001
cannot guarantee the improvement of safety climate. The
present study also found a significant association between
occupational groups and safety climate. The latter finding
is supported by those of other groups, namely Glendon and
Litherland,[39] Findley et al.[42] and Wu et al.[43]

Wu et al. indicated in an earlier study that the per-
ception of safety climate differed between employees
who had not experienced accidents from those employ-
ees who had.[43] This present study, however, did not
find a significant difference after making a similar com-
parison. This discrepancy between these two studies might
be because the participants who experienced accidents in
the present study did not learn sufficiently from the acci-
dents, and thus the events could not affect their perception
about safety. This may also relate to the low severity
of injuries sustained, with the slightly injured employees
assuming this kind of event to be a routine outcome of
their jobs.

This study examined the safety climate in three OHSAS
18001-certified manufacturing companies in the West
Azerbaijan province and their corresponding control com-
panies. The findings of this study may only be specific for
manufacturing companies in the West Azerbaijan province
because of the existence of a limited number of certified
manufacturing companies there. The study objective was
to assess the effect of the implementation of OHSAS 18001
on improvement of the safety climate, and thus it is neces-
sary to conduct further studies about the influence of the
organizations’ practices on other safety performance indi-
cators in order to establish the overall effectiveness of the
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implemented system. A limitation of this study was that the
required data for the purpose of analysis were derived from
a cross-sectional survey. The self-reporting of measures is
another limitation, and may cause some concern that there
is a potential for bias.

5. Conclusion

This study demonstrated that the implementation of
OHSAS 18001 and safety training were significant factors
for improving the safety climate. The results also revealed
a better perception of the safety climate for the employees
who had participated in safety training courses than other
respondents who had not. This study also emphasizes the
need for OHSAS 18001-certified companies to pay more
attention to providing high-quality safety training for their
employees. These may help to improve the safety climate
and reduce occupational injuries.

Acknowledgements

The author would like to thank Dr Heikki Summala, profes-
sor in psychology at the University of Helsinki, for his review
and providing valuable comments to revise this manuscript. The
author also thanks occupational safety officers from the studied
companies for their cooperation in the collection of data and all
employees who participated in this study.

Disclosure statement
No potential conflict of interest was reported by the author.

References

[1] British Standard Institute (BSI). OHSAS 18001 Occupa-
tional health and safety management systems. Require-
ments. London: BSI; 2007.

[2] British Standard Institute (BSI). Results of the survey into
the availability of OH&S standards and certificates, up until
2009-12-31. London: BSI; 2009.

[3] Chang JI, Liang CL. Performance evaluation of process
safety management systems of paint manufacturing facili-
ties. J Loss Prevent Proc. 2009;22(4):398-402.

[4] Hohnen P, Hasle P. Making work environment auditable
— a ‘critical case’study of certified occupational health
and safety management systems in Denmark. Saf Sci.
2011;49(7):1022—1029.

[5] Frick K. Worker influence on voluntary OHS manage-
ment systems — a review of its ends and means. Saf Sci.
2011;49(7):974-987.

[6] Robson LS, Clarke JA, Cullen K, et al. The effectiveness
of occupational health and safety management system inter-
ventions: a systematic review. Saf Sci. 2007;45(3):329-353.

[7] Fernandez-Muiiz B, Montes-Pedn JM, Vazquez-Ordas CJ.
Safety climate in OHSAS 18001-certified organisations:
antecedents and consequences of safety behaviour. Accident
Anal Prev. 2012;45:745-758.

[8] Evans B, Glendon Al, Creed PA. Development and initial
validation of an aviation safety climate scale. J Safety Res.
2007;38(6):675-682.

[9] Hahn SE, Murphy LR. A short scale for measuring safety
climate. Saf Sci. 2008;46(7):1047—1066.

[10] Ma Q, Yuan J. Exploratory study on safety climate in Chi-
nese manufacturing enterprises. Saf Sci. 2009;47(7):1043—
1046.

[11] Seo DC, Torabi MR, Blair EH, et al. A cross-validation
of safety climate scale using confirmatory factor analytic
approach. J Safety Res. 2004;35(4):427-445.

[12] Yeung KC, Chan CC. Measuring safety climate in elderly
homes. J Safety Res. 2012;43(1):9-20.

[13] Zohar D. Safety climate in industrial organizations:
theoretical and applied implications. J Appl Psychol.
1980;65(1):96—102.

[14] Huang YH, Ho M, Smith GS, et al. Safety climate and self-
reported injury: assessing the mediating role of employee
safety control. Accident Anal Prev. 2006;38(3):425-433.

[15] Siu Ol, Phillips DR, Leung TW. Safety climate and safety
performance among construction workers in Hong Kong:
the role of psychological strains as mediators. Accident
Anal Prev. 2004;36(3):359-366.

[16] Vinodkumar M, Bhasi M. Safety climate factors and its
relationship with accidents and personal attributes in the
chemical industry. Saf Sci. 2009;47(5):659—667.

[17] Flin R, Mearns K, O’Connor P, et al. Measuring
safety climate: identifying the common features. Saf Sci.
2000;34(1):177-192.

[18] Guldenmund FW. The use of questionnaires in safety cul-
ture research —an evaluation. Saf Sci. 2007;45(6):723—743.

[19] Rundmo T, Hale AR. Managers’ attitudes towards safety
and accident prevention. Saf Sci. 2003;41(7):557-574.

[20] Neal A, Griffin MA, Hart PM. The impact of organizational
climate on safety climate and individual behavior. Saf Sci.
2000;34(1):99-109.

[21] Neal A, Griffin MA. A Study of the lagged relationships
among safety climate, safety motivation, safety behavior,
and accidents at the individual and group levels. J Appl
Psychol. 2006;91(4):946-953.

[22] Smith GS, Huang YH, Ho M, et al. The relationship
between safety climate and injury rates across industries:
the need to adjust for injury hazards. Accid Anal Prev.
2000;38(3):556-562.

[23] Lu CS, Yang CS. Safety climate and safety behavior in the
passenger ferry context. Accid Anal Prev. 2011;43(1):329—
341.

[24] Tharaldsen J, Olsen E, Rundmo T. A longitudinal study of
safety climate on the Norwegian continental shelf. Saf Sci.
2008;46(3):427-439.

[25] Zohar D. Safety climate and beyond: a multi-level multi-
climate framework. Saf Sci. 2008;46(3):376-387.

[26] Deloy DM, Schaffer BS, Wilson MG, et al. Creating safer
workplaces: assessing the determinants and role of safety
climate. J Safety Res. 2005;35(1):81-90.

[27] Guldenmund FW. The nature of safety culture: a review of
theory and research. Saf Sci. 2000;34(1):215-257.

[28] Salminen S, Seppald A. Safety climate in Finnish- and
Swedish-speaking companies. Int J Occup Saf Ergon. 2005;
11(4):389-397. doi:10.1080/10803548.2005.11076657.

[29] Allen JA, Baran BE, Scott CW. After-action reviews: a
venue for the promotion of safety climate. Accident Anal
Prev. 2010;42(2):750-757.

[30] Mearns K, Whitaker SM, Flin R. Safety climate, safety
management practice and safety performance in offshore
environments. Saf Sci. 2003;41(8):641-680.

[31] Yule S, Flin R, Murdy A. The role of management and
safety climate in preventing risk-taking at work. Int J Risk
Assess Manag. 2007;7(2):137—151.

[32] Huang YH, Chen PY, Grosch JW. Safety climate: new
developments in conceptualization, theory, and research.
Accident Anal Prev. 2010;42(5):1421-1422.


http://dx.doi.org/10.1080/10803548.2005.11076657

Downloaded by [Abolfazl Ghahramani] at 00:51 26 April 2016

[33]

[36]

[37]

[38]

[39]

A. Ghahramani

Varonen U, Mattila M. The safety climate and its rela-
tionship to safety practices, safety of the work environ-
ment and occupational accidents in eight wood-processing
companies. Accident Anal Prev. 2000;32(6):761-769.
Melia JL, Mearns K, Silva SA, et al. Safety climate
responses and the perceived risk of accidents in the con-
struction industry. Saf Sci. 2008;46(6):949-958.

Olsen E. Exploring the possibility of a common structural
model measuring associations between safety climate fac-
tors and safety behaviour in health care and the petroleum
sectors. Accident Anal Prev. 2010;42(5):1507—1516.
O’Toole M. The relationship between employees’ percep-
tions of safety and organizational culture. J Safety Res.
2002;33(2):231-243.

Vinodkumar MN, Bhasi M. A study on the impact of man-
agement system certification on safety management. Saf
Sci. 2011;49(3):498-507.

Cheyne A, Oliver A, Tomas JM, et al. The architecture of
employee attitudes to safety in the manufacturing sector.
Pers Rev. 2002;31(6):649-670.

Glendon Al, Litherland DK. Safety climate factors, group
differences and safety behaviour in road construction. Saf
Sci. 2001;39(3):157—-188.

[40]

[41]

[42]

Lee T. Assessment of safety culture at a nuclear reprocess-
ing plant. Work Stress. 1998;12(3):217-237.

Lu CS, Shang KC. An empirical investigation of safety
climate in container terminal operators. J Safety Res.
2005;36(3):297-308.

Findley M, Smith S, Gorski J, et al. Safety climate dif-
ferences among job positions in a nuclear decommis-
sioning and demolition industry: employees’ self-reported
safety attitudes and perceptions. Saf Sci. 2007;45(8):
875-889.

Wu TC, Liu CW, Lu MC. Safety climate in university and
college laboratories: impact of organizational and individual
factors. J Safety Res. 2007;38(1):91-102.

Gyekye SA, Salminen S. Educational status and organi-
zational safety climate: does educational attainment influ-
ence workers’ perceptions of workplace safety? Saf Sci.
2009;47(1):20-28.

Dyer NG, Hanges PJ, Hall RJ. Applying multilevel confir-
matory factor analysis techniques to the study of leadership.
Leadersh Q. 2005;16(1):149—-167.

Ghahramani A, Summala H. A study of the effect of OHSAS
18001 on the occupational injury rate in Iran. Int J Inj Contr
Saf Promot. 2015. doi:10.1080/17457300.2015.1088038.


http://dx.doi.org/10.1080/17457300.2015.1088038

	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	5. Conclusion
	Acknowledgements
	Disclosure statement
	References



