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Abstract

A research survey is conducted in a large public
electric utility in the State of Kerala, India. A safety
survey with 3017 participants is the largest in that
electrical utility. The objective of the research is to find
out the relationships between personal factors and
occupational accidents. Five personal factors and five
safety climate factors were identified for the study.
Analyzing the data revealed a significant correlation
between these factors.

Hence, it is clear that personal factors are playing a
vital role in accident causation. So, this investigation
helps to find out the major factors influencing
occupational accidents like job stress, social support
and self-esteem.

Keywords: Safety climate, Self-esteem, Safety motivation,
Personal factors, Regression Statistics.

Introduction

Occupational accidents make major loss everywhere in the
world?8. Losses by these accidents are not fully countable?.
Every accident is negatively affecting the economy of the
nation?® and the morale of the work force®. Preventing
accidents is the best method and globally accepted?.
Lessons learnt from the accidents can be used for
preventing the re-occurrence of the incidents and finding
the root causes.333%,

According to theories of accident causation, accidents are
occurred by the unsafe act, unsafe condition and unforeseen
hand*#4, An unsafe act is considered as the major reason
for almost all the accidents!#4383°, Researchers also focused
on the main factors influencing these unsafe acts. Human
reliability studies and behaviour studies are in line with
this'227:37 We conducted a large occupational safety survey
in a public sector electrical utility in the State of Kerala,
India. The study concluded with interesting insights.

Every accident causes financial losses, but its after effect is
some more severe. Loss of goodwill, loss of potential
clients, effects in business relations and loss of work morale
are some of them. Accident causation and methods to
prevent re-occurrence are well developed. But the human
aspects of accident causation are emerging now. This study
found important personal factors which influence
occupational safety. These relationships are significantly
validated and exhibited. Only five personal factors and five
safety climate factors are identified in this research. These
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factors show significant correlations and can be used to
predict the safety behaviour of the workers.

Data Sources and Methods

Data Sources: A research survey is conducted in the largest
public sector electrical utility in the State of Kerala, India.
The instrument for the survey was developed and validated
before the main survey. Two pilot surveys are conducted for
fine-tuning each question in the instrument.

3379 questionnaires were distributed and 3017 responses
were received. This survey was conducted in all the districts
of Kerala. Details of the data collected are shown in figure
1. This survey included responses from all the technical
staff- from the workers to deputy chief engineers. This
classification based on the designation of the respondents is
shown in figure 2. Most of the staff are lineman (36.4%).

All the details of the respondents including age, experience,
designation etc. are included in table 1. The mean age of the
participants is 44 years, which means most of them are in
middle age. Mean experience in years is 11.56. The
respondents are dominated by males (93.9 %).

Methods: The main factors identified for the study along
with the study method are shown in figure 3. We selected 5
personal and 5 safety climate factors for this research survey.
Two pilot surveys were administrated before the main one.

Personal factors: Personal factors selected for this study
include self-esteem, job stress, personal stress, social
support and fatigue score. These factors are identified by
conducting a systematic literature review and consultation
with domain experts.

Self-esteem: Self-esteem is an important influencing factor
in occupational safety behaviour®'74%, It was accessed by
Rosenberg self-esteem scale?’.

Job stress: Health and Safety Executive management
standards indicator tool is used for measuring job
stress.>11:32

Personal stress: Personal stress was measured by the
National Education Panel Study by German scale. This scale
is modified as per the targeted populations.®

Social Support: Social support was measured by the scale
developed by adding family problems items and economic
problem items,13:3442,50
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Fatigue Score: The multidimensional checklist individual Safety climate factors: Safety climate and related factors
strength questionnaire (CIS) was used to measure fatigue were developed by many studies>#348, Here we selected

score among the workers. #3146

five main safety climate factors for the study, these are
safety participation, safety compliance, safety training
safety knowledge and safety motivation.

Number of Electrical Sections
Covered:117

Number of districts covered: 14
Number of responses received: 3017

Fig. 1: Response Map of the Survey
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Fig. 2: Details of the sample as per designation
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Table 1
Final participants details (N=3017)
Details Number | Percent (%)
Gender
Male 2834 93.9
Female 183 6.1
Age (Mean 44Yrs)
21~34 281 9.31
35~44 1355 44.9
45~ 54 1217 40.3
55 ~ 63 164 5.44
Experience (Mean 11.56YTrs)
0~5 475 15.7
6~10 898 29.8
11~15 932 30.9
16~20 362 12
21~25 330 10.9
26~38 20 .66
Work Position
Temporary Staff 126 4.2
Worker 733 24.3
Lineman 1097 36.4
Overseer 516 17.1
Sub Engineers 392 13.0
Asst. Engineers 141 4.73
Asst. Executive Engineers 10 .33
Deputy Chief Engineers 2 .066

OCCUPATIONAL

ACCIDENTS

Fig. 3: Factors identified for the study
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Scales for measuring these factors are well developed, we
modified scales developed by researchers and some of the
items were modified®3>47. Descriptive validity, convergent
validity, face validity and reliability of the instrument are
significantly checked.

Results and Discussion

Reliability and Validity Analysis: SPSS software version
26 is used for the reliability and validity analysis!®4°,
Principal component analysis with varimax rotation is used
for factorisation?®51. The loading factor cut selected is 0.3%.
KMO value for the model is 0.907, Bartlett Value is
53771.942, degree of freedom 780, p<.0005. this indicates
factors are correlated? .

The mean Cronbach alpha for the scale is 0.817 which was
above the accepted value®. Thus internal consistency
method was used for checking the reliability of the selected
items?2. Spilt half reliability for personal factors and safety
climate factors was found (>.84). Details of these reliability
and validity tests are shown in table 2.

Confirmatory factor analysis: Confirmatory factor analysis
(CFA) was conducted to check how well the measured
variables represent the constructs’101%18:45 Chi-square value
to the degree of freedom ratio is varying from 2.3 to 5.08. For
a large number of samples, this is just satisfactory. CFA is
conducted by splitting the data into 20, 50, 75 and 100
percentages.

Comparative fit index is .901 to .950. Tucker Lewis index is
.89 10 .94, RMSEA is 0.41 to .037 and Goodness of fit 0.9 to
.940, SRMR is .047 to .025. P of close fit is 1. These values
indicated that the model has the best fit.
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Convergent validity: The results for the convergent validity
test are indicated in table 4. All the items have a factor
loading of more than 0.6%. Composite reliability for the
constructs is more than 0.7 (.8 - .851). The average variance
extracted value is more than 0.5. These results indicated that
the model has the best convergent validity.

Discriminant Validity: Conditions for discriminant validity
are fully satisfied and are shown in table 324, The square root
of AVE for all the constructs is more than cross-correlations
with other constructs MSV as less than AVE values.

Relationship between personal factors and safety climate
factors: A correlation test between the personal factors and
safety climate factors was carried out. Results are shown in
table 5. Some of the important correlations are explained
below.

Safety motivation and Fatigue score: The correlation
between safety motivation and fatigue score was shown in
figure 4. Fatigue in the workplace is negatively affecting the
safety motivation (r (3017) = -.207, r2 = .042, p< .001). So
the employer must take reasonable measures to reduce
fatigue in the workplace and to improve safety motivation.
Fatigue can be reduced in several ways like adjustig the shift
pattern, implementing job rotation, frequent breaks etc.
These findings are in line with the other researchers.®30:37

Safety motivation v/s Personal stress: The correlation
between safety motivation and personal stress was shown in
figure 5. Personal stress is negatively affecting the safety
motivation (r (3017) = -.152, r2 = .023, p< .001). This
indicates that interventions to reduce personal stress must be
included in a workplace like- celebrations, counseling etc.

Sy Wodarion

Fig. 4: Safety motivation v/s Fatigue
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Safety motivation v/s social support: Social support is an
important influencing factor in human life. Correlation
between safety motivation and social supporting is also
negative r (3017) =-.141, r2 = .023, p< .001). Social support
can be increased by conducting family meetings, get
together etc. This relationship is shown in figure 6.

Safety participation and Fatigue score: The correlation
between safety participation and fatigue score was shown in

Vol. 14 (10) October (2021)

figure 7. Fatigue in the workplace is negatively affecting the
safety participation (r (3017) =-.243, r2 =.059, p<.001). To
improve the safety culture of an organization, safety
participation is an inevitable thing. So fatigue should be
avoided in the workplace.

Safety participation v/s Personal stress: Correlation
between safety participation and personal stress was shown
in figure 8. Personal stress is negatively affecting the safety
participation (r (3017) = -.251, r2 = .063, p< .001).
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Fig. 5: Safety motivation v/s personal stress

Table 2
Descriptive Statistics, Reliability and Correlations for Study Variables
Mean SD 1 2 3 4 5 6 7 8 9 10

Safety Factors
1.Safety 4.36 0.74 | (.820)
Participation
2.Safety 433 | 074 | .371%* | (.840)
Compliance
3.Safety Training 4.12 0.92 | .326** | .448** | (.797)
4.Safety 432 | 074 | .377** | .483** | 476** | (.837)
Knowledge
5.Safety 4.26 0.81 | .330** | .314** | .340** | .521** | (.805)
Motivation
Personal Factors
6.Personal Stress 2.39 1.11 - - - - - (.802)

A65%* | 121** | \179** | \149** | [105**
7.Fatigue 225 | 1.06 - - - - - 483%* | (.799)

A79%* | 144%* | 191** | 157** | [155**
8.Social Support 234 | 111 - - - - - ATT** | 454** | (.810)

228** | |123** | [ 191** | 136** | .108**
9.Job Stress 1.99 0.99 - - - - - .390** | .290** | .333** | (.838)

A20%* | 241%* | 204** | 247** | 226**
10.Self Esteem 4.33 0.76 | .371** | .262** | 243** | 322*%* | .245** - - - - (.818)

A69** | 172** | \[198** | .316**

Values in brackets are Cronbach alpha coefficients. *significant level p < .05, **significant level p < .01
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Fig. 8: Safety participation v/s personal stress
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Safety participation v/s social support: Correlation
between safety participation and social supporting is also
negative r (3017) = -.310, r2 = .096, p< .001). These three
personal factors play a crucial role in accident causation as
in figure 9.

Inter correlation within the factor groups: Inter
correlation within the safety climate factors was plotted.
Results were found interesting.

Safety motivation v/s safety participation and safety
knowledge: These factors are positively correlated.
Providing safety knowledge and safety participation are
essential for safety motivation. This driving force will help
workers to behave safely in the workplace. The relation is
demonstrated in figure 10.

Vol. 14 (10) October (2021)

Safety motivation v/s safety participation and safety
training: These factors are closely related to each other
positively. Lack of safety training and safety participation
will lead to reduced safety motivation. Variation is revealed
in figure 11.

Fatigue score v/s personal stress and job stress: These
factors behave like contributing factors- one causing the
other. Detailed research can be conducted to reveal their
interrelationships. We can see that fatigue’s score increased
by increasing in stress faced by the worker as in figure 12.

Social support v/s job stress and personal stress: Job
stress and personal stress faced by the workers are varying
by the level of their social support. The plot (figure 13)
demonstrated that the increase in lack of social support is the
major reason for stress in the workers.
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Fig. 9: Safety participation v/s social support

Table 3
Discriminant validity of all variables.
AVE | MSV SK JS SC SE SM Sl SP FT ST PS
SK 0.564 | 0.429 | 0.751
JS 0.592 | 0.275 | -0.311 | 0.770
SC 0.568 | 0.329 | 0.574 | -0.300 | 0.754
SE 0.539 | 0.209 | 0.395 | -0.368 | 0.317 | 0.734
SM 0.520 | 0.429 | 0.655 | -0.290 | 0.407 | 0.311 | 0.721
SS 0.519 | 0.362 | -0.164 | 0.391 | -0.150 | -0.234 | -0.144 | 0.720
SP 0.537 | 0.275 | 0.454 | -0.524 | 0.453 | 0.457 | 0.413 | -0.284 | 0.733
FT 0.500 | 0.381 | -0.191 | 0.340 | -0.177 | -0.207 | -0.201 | 0.563 | -0.222 | 0.707
ST 0.512 | 0.338 | 0.581 | -0.262 | 0.552 | 0.306 | 0.418 | -0.238 | 0.405 | -0.243 | 0.716
PS 0.529 | 0.381 | -0.202 | 0.468 | -0.171 | -0.216 | -0.143 | 0.602 | -0.223 | 0.617 | -0.238 | 0.728

Note; SK: Safety Knowledge, JS: Job Stress, SC: Safety Compliance, SE: Self-Esteem, SM: Safety Motivation, SS: Social Support,
SP: Safety Participation, FT: Fatigue Score, ST: Safety Training, PS: Personal Stress
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Table 4
The result of convergent validity of overall measurement model.
Loadin Composite Average variance
Variable Item Factorg Reliability extracted

(CR) (AVE)
Safety Knowledge SK1 .702
SK2 782

SK3 743 0.838 0.564
SK3 736
Safety Compliance SC1 721
SC2 792

5C3 761 0.840 0.568
SC4 .730
Safety Motivation SM1 735
SM2 .765

SM3 647 0.811 0.520
SM4 .682
Safety Participation SP1 717
SP2 712

Sp3 299 0.822 0.537
SP4 713
Safety Training ST1 .506
ST2 778

ST3 778 0.805 0.512
ST4 .685
Job Stress JS1 .614
JS2 .883

353 660 0.851 0.592
JS4 .893
Self Esteem SE1 770
SE2 172

SE3 746 0.822 0.539
SE4 .613
Social Support Ss1 .656
SS2 679

SS3 272 0.811 0.519
SS4 757
Fatigue FT1 735
FT2 .686

FT3 670 0.800 0.500
FT4 741
Personal Stress PS1 714
PS2 707

PS3 561 0.815 0.529
PS4 .686

From the statistical analysis, it is evident that personal
factors are significantly influencing all the selected safety
climate factors. Two important inter correlations are
explained below:

Safety participation v/s job stress, personal stress: Stress
is negatively influencing the safety behaviour of the worker.
It is evident from this study as in figure 14. Personal
problems faced by the workers have impacts in their works
place. Safety participation can be elevated by reducing the

30

stress faced by the workforce.

Safety participation v/s job stress, self-esteem: Self-
esteem is the only personal factor that is positively
correlated to safety climate factors in this study (figure 15).
Even if the person facing job stress and good self-esteem
supports his safety participation, Self-esteem can be
developed by conducting personality development programs
for the workers.
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Fig. 10: Safety motivation v/s safety participation and safety knowledge

Fig. 11: Safety motivation v/s safety participation

Table 5
Correlation table and safety training
Factors | Mean | SD SK ST SP SM SC FT PS SI SE JS TSS
SK 418 | 0.64
ST 421 | 0.85 | .667"
SP 3.85 | 0.64 | 512" | 472"
SM 4.02 | 0.68 | .727"" | 487" | .462™"
SC 3.92 | 0.62 | .640™" | .644™" | 505" | 451"
FT 1.87 | 0.86 - - - - -
2027 | 289" | 243" | 2077 | 1737
PS 2.23 | 0.93 - - - - - 702"
2177 | 2747 | 2517 | (1527 | 1807
SS 2.17 | 0.98 - - - - - 6437 | .685™"
1667 | 2807 | 3107 | (1417 | .138™
SE 4.06 | 0.69 | .442™" | .356™" | .516™" | .348™" | .352"" - 2417 -
229" 258"
JS 1.27 | 0.80 - - - - - 3547 | 520" | .408™" -
318" | 312" | 574" | .294™" | 287" 404™
TSS 21.38 | 2.85 | .870™" | .820™" | .722™" | 777" | 794" - -.250™" - 4737 -
.268™" 248" 4247
TPS 348 | 3.23 - - - - - .800™" | .863"" | .829™" - 703™ -
3417 | 395" | .485™" | 289" | 287" 524" 426"

Note; SK: Safety Knowledge, JS: Job Stress, SC: Safety Compliance, SE: Self-Esteem, SM: Safety Motivation, SS: Social Support,
SP: Safety Participation, FT: Fatigue Score, ST: Safety Training, PS: Personal Stress, TSS: Total Safety Score, TPS: Total Personal
Score ** Significant at p<.01, *** Significant at p<.001
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Fig. 12: Fatigue score v/s personal stress and job stress

Fig. 13: Social support v/s job stress and personal stress

oty 1 g ——

«

Srnag v e

Fig. 14: Safety participation v/s job stress and personal stress
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Fig. 15: Safety participation v/s job stress and self-steam

Conclusion

Every accident causes financial losses, but its after effect is
some more severe. Loss of goodwill, loss of potential
clients, effects in business relations and loss of work morale
are some of them. Accident causation and methods to
prevent reoccurrence are well developed. But the human
aspects of accident causation are emerging now. This study
found important personal factors which influence
occupational safety. These relationships are significantly
validated and exhibited. These findings will be useful to
future researchers in the safety domain.

References

1. Albizu-Urionabarrenetxea P.M., Tolosana-Esteban E. and
Roman-Jordan E., Safety and health in forest harvesting
operations. Diagnosis and preventive actions A review, Forest
Systems, 22(3), 392-400 (2013)

2. Ali D., Yusof Y. and Adam A., Department of Occupatiomal
Safety and Health, MATEC Web of Conferences, 1, 1-10 (2017)

3. Barlas B. and Izci F.B., Individual and workplace factors related
to fatal occupational accidents among shipyard workers in Turkey,
Safety Science, 101, 173-179 (2018)

4. Beurskens A.J.H.M., Biltmann U., Kant 1.J., Vercoulen
JH.M.M., Bleijenberg G. and Swaen G.M.H., Fatigue among
working people: Validity of a questionnaire measure,
Occupational and Environmental Medicine, 57(5), 353-357
(2000)

5. Bevan A., Houdmont J. and Menear N., The management
standards indicator tool and the estimation of risk, Occupational
Medicine, 60(7), 525-531 (2010)

6. Bilzon J.L.J., Scarpello E.G., Smith C.V., Ravenhill N.A. and
Rayson M.P., Characterization of the metabolic demands of
simulated shipboard royal navy fire-fighting tasks, Ergonomics,
44(8), 766780 (2001)

7. Brown R.L. and Holmes H., The use of a factor-analytic
procedure for assessing the validity of an employee safety climate

33

model, Accident Analysis and Prevention, 18(6), 455-470 (1986)

8. Chen C.F. and Chen S.C., Measuring the effects of Safety
Management System practices, morality leadership and self-
efficacy on pilots’ safety behaviors: Safety motivation as a
mediator, Safety Science, 65(2), 33-39 (2014)

9. Choudhry R.M., Why operatives engage in unsafe work
behavior: Investigating factors on construction sites, Safety
Science, 46, 566-584 (2008)

10. Cordon J.R., Mestre J.M. and Walliser J., Human factors in
seafaring: The role of situation awareness, Safety Science, 93, 256—
265 (2017)

11. Cox T., Griffiths A., Barlowe C., Randall R., Thomson L. and
Rial-Gonzalez E., Organisational interventions for work stress A
risk management approach, Hse Contract Research Report, 1, 33-
47 (2000)

12. Donald I. and Canter D., Employee attitudes and safety in the
chemical industry, Journal of Loss Prevention in the Process
Industries, 7(3), 203-208 (1994)

13. Clergy Finn P., Involvement in Occupational Safety and
Health, Journal of Religion and Health Journal of Religion and
Health, 20(1), 18-34 (1981)

14. Goh Y.M. and Binte Sa’Adon N.F., Cognitive factors
influencing safety behavior at height: A multimethod exploratory
study, Journal of Construction Engineering and Management,
141(6), 1-8 (2015)

15. Goldenhar L.M., Williams L.J. and Swanson N.G., Modelling
relationships between job stressors and injury and near-miss
outcomes for construction labourers, Work and Stress, 17(3), 218—
240 (2003)

16. Gopang M.A., Nebhwani M., Khatri A. and Marri H.B., An
assessment of occupational health and safety measures and
performance of SMEs: An empirical investigation, Safety Science,
93, 127-133 (2017)



Disaster Advances

17. Gray-Little B., Williams V.S.L. and Hancock T.D., An ltem
Response Theory Analysis of the Rosenberg Self-Esteem Scale,
Personality and Social Psychology Bulletin, 23(5), 443-451
(1997)

18. Griffin M.A. and Neal A., Perceptions of safety at work: a
framework for linking safety climate to safety performance,
knowledge and motivation, Journal of Occupational Health
Psychology, 5(3), 347-358 (2000)

19. Gross C., The standard stress scale (Sss): measuring stress in
the life course, National Educational Panel Study, 45, 12-34
(2014)

20. Hasan A. and Jha K.N., Safety incentive and penalty provisions
in Indian construction projects and their impact on safety
performance, International Journal of Injury Control and Safety
Promotion, 20(1), 3-12 (2013)

21. Haslam R.A., Hide S.A., Gibb A.G.F., Gyi D.E., Pavitt T.,
Atkinson S. and Duff A.R., Contributing factors in construction
accidents, Applied Ergonomics, 36, 401-415 (2005)

22. Hedlund A., Ateg M., Andersson I.M. and Rosén G., Assessing
motivation for work environment improvements: Internal
consistency, reliability and factorial structure, Journal of Safety
Research, 41(2), 145-151 (2010)

23. Henkel T.G. and Wilmoth J.N., Factor analysis of the personal
profile system, Journal of Experimental Education, 21(1), 34-46
(1992)

24. Henseler J., Ringle C.M. and Sarstedt M., A new criterion for
assessing discriminant validity in variance-based structural
equation modeling, Journal of the Academy of Marketing Science,
43(1), 115-135 (2014)

25. International Labour Organization, Global Trends on
Occupational Accidents and Diseases, World Day for Safety and
Health At Work, 4(1), 1-7 (2015)

26. Hair Joseph F., Black William C., Babin Barry J. and Anderson
Rolph E., Multivariate Data Analysis, Technometrics, 15(3), 648
(1995)

27. Kasim H., Hassan C.R.C., Hamid M.D., Emami S.D. and
Danaee M., The relationship of safety climate factors, decision
making attitude, risk control and risk estimate in Malaysian
radiation facilities, Safety Science, 113, 180-191 (2019)

28. Koustellis J.D., Halevidis C.D., Polykrati A.D. and Bourkas
P.D., Analysis of a fatal electrical injury due to improper switch
operation, Safety Science, 53, 226-232 (2013)

29. Krishnan A. and Ramasamy R., Accessing the Construct and
Content Validity of Uncertainty Business Using Sem Approach-
An Exploratory Study of Manufacturing Firms, Global Journal of
Management and Business Research, 11(12), 1-9 (2011)

30. Lilley R., Feyer A.M., Kirk P. and Gander P., A survey of
forest workers in New Zealand: Do hours of work, rest and
recovery play a role in accidents and injury?, Journal of Safety
Research, 33(1), 53-71 (2002)

34

Vol. 14 (10) October (2021)

31. Malfetti J.L., Human Behavior-Factor X. Source: The Annals
of the American Academy of Political and Social Science Highway
Safety and Traffic Control, 93-102 (1958)

32. Marcatto F., Colautti L., Larese Filon F., Luis O. and Ferrante
D., The HSE Management Standards Indicator Tool: Concurrent
and construct validity, Occupational Medicine, 64(5), 365-371
(2014)

33. McHugh K. and Klockner K., Learning lessons from rail safety
storytelling: Telling safety like it is, Safety Science, 122, 104-124
(2020)

34. Murray A., The home and school background of young drivers
involved in traffic accidents, Accident Analysis and Prevention,
30(2), 169-182 (1998)

35. Neal A. and Griffin M.A., A study of the lagged relationships
among safety climate, safety motivation, safety behavior and
accidents at the individual and group levels, Journal of Applied
Psychology, 91(4), 946-953 (2006)

36. Petruni A., Giagloglou E., Douglas E., Geng J., Leva M.C. and
Demichela M., Applying Analytic Hierarchy Process (AHP) to
choose a human factors technique: Choosing the suitable Human
Reliability, Analysis Technique for the Automotive Industry, 3(2),
23-43 (2017)

37. Poon S.W., Rowlinson S.M., Koh T. and Deng Y., Job burnout
and safety performance in the Hong Kong construction industry,
International Journal of Construction Management, 13(1), 69-78
(2013)

38. Poussin H., Rochas L., Vallée T., Bertrand R. and Haber J.,
Human factors in launch flight safety, The Journal of Space Safety
Engineering, 4, 45-50 (2017)

39. Reason J., Human error: models and management, BMJ,
320(7237), 768-770 (2000)

40. Renjith V.R. and Madhu G., Individual and societal risk
analysis and mapping of human vulnerability to chemical accidents
in the vicinity of an industrial area, International Journal of
Applied Engineering Research, 21(2), 23-35 (2010)

41. Robins R.W., Hendin H.M. and Trzesniewski K.H., Measuring
Global Self-Esteem: Construct Validation of a Single-Item
Measure and the Rosenberg Self-Esteem Scale, Personality and
Sacial Psychology Bulletin, 27(2), 151-161 (2001)

42. Sawacha E., Naoum S. and Fong D., Factors affecting safety
performance on construction sites, International Journal of Project
Management, 17(5), 309-315 (1999)

43. Smith T.D. and Dejoy D.M., Occupational Injury in America :
An analysis of risk factors using data from the General Social
Survey ( GSS), Journal of Safety Research, 43(1), 67-74 (2012)

44, Swuste P., Van Gulijk C., Zwaard W. and Oostendorp Y.,
Occupational safety theories, models and metaphors in the three
decades since World War I, in the United States, Britain and the
Netherlands: A literature review, Safety Science, 62, 16-27 (2014)

45, Tam C.M.M., Zeng S.X.X. and Deng Z.M.M., Identifying



Disaster Advances

elements of poor construction safety management in China, Safety
Science, 42(7), 569-586 (2004)

46. Vercoulen J.H.M.M., The Measurement of Fatigue in Patients
With Multiple Sclerosis, Archives of Neurology, 53(7), 642 (1996)

47. Vinodkumar M.N. and Bhasi M., Safety management practices
and safety behaviour: Assessing the mediating role of safety
knowledge and motivation, Accident Analysis and Prevention,
42(6), 2082-2093 (2010)

48. Wang C., Wang J.,, Wang X., Yu H., Bai L. and Sun Q.,
Exploring the impacts of factors contributing to unsafe behavior of
coal miners, Safety Science, 115, 339-348 (2019)

35

Vol. 14 (10) October (2021)

49. Wang Q., Wang H. and Qi Z., An application of nonlinear
fuzzy analytic hierarchy process in safety evaluation of coal mine,
Safety Science, 87, 212-222 (2016)

50. Waring A., The five pillars of occupational safety & health in
a context of authoritarian socio-political climates, Safety Science,
117, 152-163 (2019)

51. Zhang D.L., Xiao L.Y., Wang Y. and Huang G.Z., Study on

vehicle fire safety: Statistic, investigation methods and
experimental analysis, Safety Science, 117, 194-204 (2019).

(Received 02" June 2021, accepted 01t August 2021)



