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The Effects of Health, Cognition, and Safety Climate on Safety Behavior and
Accidents: Focused on Train Drivers
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Abstract This study highlights the theme of human error emerging as a critical issue in the railroad industry, conducting
exploratory research on the effects of health, cognition, and safety climates on safety behavior and accidents using an empir-
ical method. The statistical results based on questionnaires received from 204 train drivers indicate that psychological
fatigue, cognitive failure, and internal locus of control as individual variables and CEO philosophy and behavior of imme-
diate boss as organizational variables have significant relationships with safety behavior, while cognitive failure, CEO phi-
losophy, behavior of immediate boss, and education were found to be significant variables with respect to accidents.
Furthermore, unsafe behavior such as mistakes and violations showed negative effects on near misses and responsibility
accidents, respectively. Based on these results, effective alternatives and countermeasures needed to mitigate human error
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were posited.
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Fig. 1 The model of the study
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Table 1 Measures of the study

Number of items
Measures Before factor After factor Mean S.D. Chronbach o
analysis analysis
(Independent variable)
Health
Physical fatigue 8 4 2.87 .90 871
Physical depression 5 2 2.50 .92 725
Psychological fatigue 7 5 2.30 74 920
Psychological depression 5 4 2.29 74 755
Cognition
Cognitive failure 5 5 2.85 73 855
Internal locus of control 5 3 3.42 .64 871
External locus of control 5 3 2.56 .76 746
Self-efficacy 5 3 3.43 .64 .861
Safety climate
Philosophy of CEO 4 3 3.40 .93 879
Communication 5 4 3.47 78 .900
Education & training 4 3 3.56 71 828
Safety practice 3 3 3.28 78 878
Immediate boss 5 2 3.35 .80 723
(Dependent variable)
Safety behavior
Observation 5 5 4.02 .53 .820
Habit 5 4 2.81 74 721
Mistake 7 7 1.92 .66 857
Violation 7 2 3.11 .87 832
Accident
Responsibility Dummy V.
Near Misses Dummy V.

*: Typel — Stay with family members, Type2 — Separate from family members
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Table 2 Demography of the respondents

Factor Group Frequency % Factor Group Frequency %
Male 204 100 Unmarried 12 5.9
Gender . .
Female 0 0 Marital status* Married(Typel) 174 85.3
Married(Type2) 16 7.8
20~29 2 1o Divorced 2 1.0
30~39 24 11.8
Ace 40 ~ 49 78 382 Unemployed 136 66.7
& Over 50 03 45' p Status of spouse Part-Time 22 10.8
N/A 7 3' 4 Full-Time 32 15.7
’ N/A 14 6.9
N 12 59
High school 93 456 ‘i“e " oo
2 Yr coll 55 27.0 ’
Education reorege Number of children 2 133 65.2
4 Yr college 54 26.5 3 18 18.6
N/A 2 1.0 N/A . 34
1-10 60 29.4 Uniit location Area A 102 50
11-20 68 33.3 1 focatio Area B 102 50
Years of service 21-30 69 33.8 o
Over 31 20 Resp01.1s1b111ty Yes 39 19.1
N/A 3 15 accident No 165 80.9
Grade 1, 2, and 3 91 44.6
Grade 4 87 12.6 Near miss Yes 151 74.4
Job grade Grade 5 22 10.8 accident No 5 25.6
Grade 6 2 1.0 '
N/A 2 1.0
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Table 4 Results of regression (Step-wise)

Phase DV v SE B t(P-value) Statistics
Psy. F. .013 -.151 -1.989(")
PHI .008 297 4.749(") 5 5
o R"=339, AR"=.322, F=19.707, p=.000
1 SBI CF .012 -231 -3.161( ) (DIW: 1.687) g
IL 013 194 2.935(") -
Boss 010 183 2.774C)
5 Near Boss 038 -243 -3.483(") R?=.073, AR?=.064, F=7.848, p=.001
Miss PHI .033 -.180 -2.575() (D/W: 2.017)
3 Responsibility CF .037 229 3.339(") R%=.079, AR*=.070, F=8.563, p=.000
Accident ET .038 -.139 -2.024(%) (D/W: 1.706)
Near - R?=.066, AR*=.061, F=14.022, p=.000
4 VIOL .034 257 3.745
Miss ) (D/W: 1.870)
Responsibility - R?=.064, AR*=.059, F=13.553, p=.000
5 MSTK .041 253 3.681
Accident ) (D/W: 1.535)
*p<0.05, “*p<0.01, (D/W: Durbin-Watson)
Table 5 Suggestions for enhancing safety objectives
Construct Details Results Suggestions
-Depicting the causes of psychological fatigue
Psvehological -Setup of Work-Life Balance Program including
Health yFati fe -Negative effect on SBI health and recreation
& -Deep concern for the results of physical and
psychological check-up
Cognition Cognitive failure -Negative effect on safety behavior and R/A

-Revision of recruiting method

Internal locus of

control

-Positive effect on safety behavior

(utilization of expert psychologist)

Safety climates

CEO’s philosophy
immediate boss

-Positive effect on safety behavior and N/M | -Cultivation of safety climates and culture

-Leadership training for managers

Education&Training | -Positive effect on R/A
Mistake -Negative effect on R/A -Assessment for the knowledge the degree of
obedience to manuals(procedures)
. -Regular education on the real cases of accident and
Safety behavior o )
Violation -Negative effect on N/M trouble

-Virtual simulation training for trouble-shooting
-Elimination of interrupting environmental factors
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