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— Abstract —

Kyoung-Ok Park, Myung Sun Lee, Sang Hyuk Jung®, In Seok Kim?, Young A O

University?, Samsung Traffic Safety Research Indtitute®

Objectives. Fatigue is a primary human factor for decreased job performance in the work-
place. It iswell documented that drowsinessis atypical symptom of fatigue and is closely asso-
ciated with commercial drivers' safety and well-being. However, few studies have been con-
ducted to develop or validate fatigue symptom instruments for a working population. The main
purpose of this study was to develop a general fatigue checklist and a driving fatigue checklist
for Korean commercial drivers.

Methods: A total of 287 bus driversin acommercial transportation company participated in a
self-administered survey that was designated Study 1. Based on the statistical results of Study 1,
a focus meeting with 16 professional consultants was conducted to revise the fatigue symptom
instrument for Study 2. In Study 2, 288 commercial drivers (156 bus drivers and 132 truck dri-
vers) participated in the revised questionnaire survey. All collected responses were entered into
a SPSS worksheet and the data analysis was conducted using SPSS software 11.1. The
exploratory factor analysis used in this study followed the principle component factoring rule
and the varimax rotation method for factor extraction. The criteria for item selection were an
Eigen value of 1.0 or greater, a communality score of .50 or greater, and nd fencerider’ prop-
erty over the extracted factors.

Results: Through Study 1, the consultant meeting, and Study 2, a general fatigue checklist
was developed with atotal of 3 factors and 11 items, and a driving fatigue checklist was devel -
oped with 2 factors and 10 items. The 3 factors of the general fatigue checklist were physical
fatigue, psychological fatigue, and chronic tiredness. The two factors of the driving fatigue
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checklist were physical fatigue and perceptive and functional fatigue.

Conclusions. The primary contents of general fatigue were different from those of driving
fatigue according to the two fatigue instrument factors developed in this study. The primary
fatigue symptoms of the commercial driving population were identified as physical fatigue and

perceptive and functional fatigue.

Key Words: Fatigue symptom, Commercial driver, Instrument, Checklist, Workplace
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Table 1. Initial fatigue symptom item resources used in this study

Instrument Item Construct

General fatigue symptoms
Japanese Society of Occupational Concentration disorder, drowsiness,
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Driving fatigue symptom
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(Nillson, 1997) 17 Physical fatigue for driving
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Table 2. Communalities and factor coefficients of the selected general fatigue items (14 items) in the final explorato-

ry factor analysis of Study 1

Items Communalities Factorl Factor2 Factor3  Factord4
1. | have pain in shoulder and neck 0.676 0.731
2. | have muscle pain 0.745 0.757
3. I have painin leg and foot 0.658 0.741
4. | am activein everything 0.770 0.812
5. | feel like doing al kinds of nice things 0.770 0.869
6. | do work quite alot within aday 0.666 0.788
7.1 am easily depressed 0.670 0.739
8. | have trouble concentrating 0.710 0.780
9. | easily forget something 0.746 0.826

10. I often make mistakes 0.659 0.752

11. | do not feel fresh after sleeping 0.700 0.799

12. Physical tiredness lasts longer than a day 0.700 0.785

13. | have unexplained severe fatigue 0.747 0.744

14. | feel exhausted 0.681 0.736

Eigen values 5471 1.927 1.368 1.024
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Table 3. Communalities and factor coefficients of the selected driving fatigue items (10 items) in the final explorato-

ry factor analysis of Study 1

Item Communalities Factorl Factor2

1. | have low back pain .593 .768

2.1 have paininlegs 736 .847

3.1 havepainin foot .595 .535

4.1 have painin joints .614 .720

5. | have muscle pain 591 .691

6. | frequently hesitate in difficult situations .536 .502

7. Itisdifficult to concentrate .540 .662

8. Itishard to carefully observe traffic signs and signals .699 .836

9. | make technical mistakes in driving operations 754 .843
10. I am not comfortable to move fast .668 718
Eigen values 4.703 1.324
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sfor general fatigue symptomsin Study 2

Dataset Sample

Exploratory factor analysis (EFA)

Confirmatory factor analysis (CFA)

No. sizeof Item # problematic Item # problematic  Item # problematic Item # problematic
EFA:CFA in communalities in factor coefficient in communalities in factor coefficient
1 11 5, 8,10,12, 14 5,8, 14,17 6,7,8, 14,17 6,7,8, 14, 17
2 11 1,6,7,17 7,9,10, 14, 17 8,14, 17 258,09 10 11,
14, 17
3 11 8,17 2,5,8,11, 14, 17 6,7,14, 17 6,7,8, 14,17
The 1st item )
deletion 6,7, 8, 14, 17 (5 items)
4 11 5 2 11
5 11 1,5 2,5
The2ndi )
© .nd fem 2,5 (2items)
deletion
6 Total
sample NA NA confirmed confirmed

* NA : not applicable
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Table 5. Communalities and factor coefficients of the general fatigue items in the final confirmatory factor analysis

in Study 2

Item Cronbach’ s Communalities Factorl  Factor2 Factor3
1. | do not want to say anything .615 .718
2. | feel angry .816 .813 .867
3.l ameasily irritated 795 .846
4. | have unexplained severe fatigue 716 726
5. Physical tiredness lasts longer than aday .854 .799 .833
6. | do not feel fresh after sleeping .781 794
7. | have pain in shoulder and neck .728 .706
8. | have uncomfortable throat .644 .691
9. | have low back pain .867 .675 794

10. | have pain in leg joints (knee) .695 .796

11. | have muscle pain .616 .715

Eigen values 4911 1.105 1.002
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or driving fatigue symptoms in Study 2

Dataset Sample

Exploratory factor analysis (EFA)

Confirmatory factor analysis (CFA)

No. size of Item # problematic Item # problematic  Item # problematic  Item # problematic
EFA:CFA in communalities in factor coefficient in communalities in factor coefficient

1 1:1 11 11

2 1:1 11 511

3 1:1 11 8,11

The 1st item 11 (Lit

deletion (Litem)
Total . .

4 NA NA confirmed confirmed
sample

* NA: not applicable

Table 7. Communalities and factor coefficients of the driving fatigue items in the final confirmatory factor analysis

in Study 2

Item Cronbach’ sa Communality Factorl Factor2

1. | am not comfortable to move fast .761 813

2. | frequently hesitate in difficult situations .842 .891

3. Itisdifficult to concentrate .909 .804 .854

4. 1 make technical mistakes in driving operations .700 .790

5. Itis hard to carefully observe traffic signs and signals 595 .709

6. | have painin legs 736 .807

7.1 have pain in foot 741 811

8. | have muscle pain .893 .674 704

9. have painin joints .766 794
10. I have low back pain .618 745
Eigen values 4.110 1.001
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