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Table 2 Inter—factor correlations of the Safety Behavior Scale

1 2 3 4 5
1. | Communication about safety 1.000
2. | Daily safety activity 0.571 1.000
3. | Keep own safety 0.533 0.483 1.000
4. | Keep own equipment safely 0.554 0.469 0.549 1.000
5. | Seek information about safety 0.426 0.309 0.366 0.363 1.000

KRB L OBBHEBEREII TN TOHEBICE VT 0.4
UEEWSHREM EOIEDENE SN,

DX, 2HOHEAEPHVTELE, Tusy s A
EHRIC K B BRI T 21T o7z, EEENHRRE]
REtER ERER LU TRTHRERE LIER, &2k
M sa3a=F—rar], BENRZEHERE
1, MEAOREHEMR), TEMASREOREMHSE], &
LI BFRIEE] 05 AFHmHEhiz.
IZ, FEMRT DI L > TRONTERT/INE VR
Uz, 723, EFREIMERERE 0.309 ~ 0.571 DEEFHTH -
7z (Table 2).

Comparative Fit Index (CFI) = 0.88, Root Mean Square
Error of Approximation (RMSEA) = 0.049 T&% - 7z ({3
2 2%).

DER, WHOZRTEHRMREOIFEEZMET L

7z. Table 3ICRIEEDANE, THIERK, SD (RER
&) ZoRllc. Z2HNE, R - DAEYE, RE

7T EORFEITFERMN 0 R L wmh otz —7,

Table 1 HE, d@int, WHEYAR E@Hﬁ'ﬁiﬁqﬁ’:}ﬁﬁ%“
VR THo7. &k, LBROTHEIHTIE, ER

Table 3 Mean (SD) of age among job types

BREOERICE, o FGEREEEERHW. 95D oot . v )
- ) e~ - ob types ean
TR, SEFD o FEEREE, Z2IcET5a33
_ A . . e — Safety staff 42 48.6 9.97
= — 3 »10.85, [ HEMRRZHEREE)0.86, [ Station staff 92 44.8 11.58
ADZETELR] 0.76, [EFIROLZLHER] 0.78, [% gﬂoofgfman 82 2&0 1L.14
- e . . . nductor 29 3.7 9.12
2IHT B HHINIE] 0.70 TH o e Vehicle inspection 61 125 | 12.83
ZHEDOEIEICE, MEARERETY VS ((FiR2 Electricity 83 38.8 11.23
B THERNET O E T VMR LI ROmE Sgnal& comespondence | 60| 48| 123
Trackman 125 43.7 11.64
Rz Wz, OS5, Goodness of Fit Index (GFI) Construction 23 46.4 11.63
= (.88, Adjusted Goodness of Fit Index (AGFI) = 0.86, Others 3l 50.4 10.52
Table4 Mean (SD) of the Safety Behavior Scale among job types
1. Safety staff 2. Station staff 3. Motorman 4, Conductor 5. Vehicle
Jobt (N =42) (N=92) (N=82) (N = 29) inspection
ype (N = 61)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Communication about safety 39.6  (4.80) 39.2  (5.65) 40.3  (6.16) 38.5  (6.01) 38.4  (6.03)
Daily safety activity 3.3 (4.19) | 334  (4.8) | 345 (429 | 332 (5.61) | 32.3 (4.64)
Keep own safety 24.0 (3.45) 22.3 (4.02) 23.0 (3.97) 21.1 (3.96) 22.6 (3.85)
Keep own equipment safely 16.1  (3.50) 15.7  (3.80) 16.1  (3.47) 13.6  (3.13) 5.8 (3.27)
Seek information about safety 9.4 (1.59) 8.6 (1.89) 9.6 (1.70) 7.9 (2.22) 8.5 (1.76)
Total 123.4  (14.40) 119.4 (17.36) 123.7  (16.45) 114.4 (17.66) 117.6  (16.55)
6. Electricity 7. Signal & 8. Trackman 9. Construction Total (N = 717)
(N=283) correspondence (N=125) (N=123) F value Multiple
(N = 60) P comparison
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
38.0 (5.61) 37.7 (5.36) 39.4 (6.10) 40.3 (7.33) 39.1 (5.82) 1.37 0.2067
32.8 (4.23) 33.0 (3.71) 32.5 (4.57) 33.7 (4.94) 33.3 (4.47) |2.07 0.0371* 3>8
23.0 (3.37) 23.0 (3.51) 23.4 (4.08) 23.9 (4.34) 23.1 (3.86) 1.98 0.0462* 1>4
16.3 (2.96) 16.3 (3.02) 17.1 (3.52) 17.7 (3.82) 16.3 (3.46) |3.94 <0.0001*** 36,7,89>4
*xkk .
8.5  (1.76) 8.9  (1.55) 9.1  (1.83) 9.2 (1.95) 8.9  (1.80) |4.59 <0.0001 ?Zij”
118.6  (15.03) 119.0 (14.27) 121.5 (17.75) 124.8  (20.51) 120.6  (16.51) |1.76 0.08297
T p<.10, * p<.05, **% p<.001
7 & I %
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LEITMI, ERORE UK T 2ERD—D
TUAMERWD, RIS ZLEE L EDMOTER L
HRZ L, HENAOWERKNTSH S0, MENES
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sk, HAETIE, FES YR, HEL M Itk
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BNBDORSITHORE ZFHE L Tliduvwiaw., £z,
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B EhizlZeicEldsa3Ia=r—>a>],TH
W REERREE ], EAOREMER], [ERAEE
DLEEMAR], TRE|ICETHEMUE] O5EFED
CICEMME - YN EMET LICRER, o BEIERER
FTARTOTMRETO0.70 A E, HENERTHHOE
SEEEEIZ GFL, AGFL CFIAWT N 0.86 LLE,
RMSEA /Y 0.05 KiiCh o fz. #at#Emicx, of38
M %%, GFI, AGFI, CFlid 1I<iL WV iE &, RMSEA
i 0IEVE EEBRER O UZ YN SV KT E
BT EMMEHENTVS P8 KR THERE N
i oLZ2TEFMRER, o FEEFRE GFL
AGFI, CFIB 3N 1132 <, RMSEA A 0 1SEA -
ez eh b, RRERFHEDOLZ2ITEZ 5 DOMIH
HOBEYNCHIET BT EDTEBRETHDHEEZD
TENTES.

AREOEFHERB I U TMHRESAOIFERICD
WTiE, THERRRZEHERNES ), [EADZLMER],
[MEFASREOLEEMHER], TZREICBET2HEHMINE] O
4 THREBICERGEZEMNED ON. FloEiE
HOBFL b & [BENRLZEHERET ), ({EHRE
DEEMER], [ZRICBT HERNE] O3 THRE
DEENEN -T2 BEL 13, MEEEDEL R
3F EEZPTHOFITHENGZB T LZEHLT
W5, EIR IR & g U TIHSFERMEN T
», MEEHOFWHBENZNELEZDBNS. L
Liahs, THENGZSHREE ), TERRROR
SR, [ZRICBET 2EMIE] OF R, ol
X e aREICED . Sz toR2{TiNE, o
WL LT, BOORERITI TR, FBEOR
LOMERICERNICKELFETSLEILNS. £
DIz, FEELTIIMOME X O L Z2ITHOSITHE
WE L Eo TeAREMEAVRIEE NS,

Do ehb, HiyEORLITEZHET 55HE
IZiE, ZOBREICRINGEBEANRD, HERTNEL
ORI, BEREDMENEDIEEETENZ DN,
BEEERBUT, HBREBETILENDS LNV
3.

5. & B

AR, BE RIS B HWEENRE LT
TARHED DM & NI O Z 2 THRHEREDE
BUE - ZHBRIS ML, ZOMEEZIRETTSC
ERBEE LT, AL DS MM IR o TERIE L
TOED THS.

(1) BEOR2ITEFMEREZ BT 58 Licks
R, MZeiIclETsa3Iay—vav], THENE
MRS, MAAORZEMR), EMRGROR:
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MR, T2 5 EMINEE) O 5 RF AT
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Development of the Safety Behavior Scale and its Score Variation by Job Type -
Questionnaire Survey for Employees Working in Railway Systems or
Their Affiliated Companies

by Yasumasa Otsuka' and Ayako Suzuki T

The aims of this study were two folds ; to investigate the reliability and validity of the 40—item Safety Behavior Scale, and to
clarify the scores of this scale in many occupations among employees working in railway companies in Japan. Participants were 717
Japanese railway workers (704 men, 8 women, 5 not ascertained) who answered a self — reporting questionnaire that assessed
employee's safety behaviors in November to December 2002.

Exploratory item factor analysis could divide Safety Behavior Scale into five subscales that were communication about safety,
daily safety activity, keep own safety, keep own equipment safely, and seek information about safety. Cronbach’s alpha reliability
coefficients of these five subscales were 0.85, 0.86, 0.76, 0.78, and 0.70, respectively. On the other hand, validity which were
indicated by goodness of fit indexes by confirmatory item factor analysis were acceptable ; GFI=0.88, AGFI=0.86, CFI=0.88,
and RMSEA = 0.049. These findings suggest that the Safety Behavior Scale could be a reliable and valid instrument for assessing
worker's safety behavior.

Next, we classified participants into ten groups according to their job types ; safety staff (N=42) , station staff (N=92) ,
motorman (N=82) , conductor (N=29) , vehicle inspection (N=61) , electricity (N=283) , signal & correspondence (N
=60) , trackman (N=125) , construction (N=23) and others (N =31) . Analysis of variance showed that motormen took
higher safety behaviors, such as daily safety activity, keep own safety, keep own equipment safely, and seek information about
safety, than other occupations. Also, employees responsible for safety operations kept own safety and sought information about
safety rather than conductors. From these results, occupational differences may have to be considered when studying about safety
behaviors.

Key words . safety behavior, reliability, validity, railway company, job type

t Dept. of Work Stress Control, National Institute of Industrial Health : 6-
21-1 Nagao, Tama—ku, Kawasaki—shi, Kanagawa, 2148585, JAPAN
Human Science Division, Railway Technical Research Institute : 2—8-38
Hikari—cho, Kokubunji—shi, Tokyo, 185—-8540, JAPAN
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Goodness of Fit Index), CFI (Comparative Fit Index),
RMSEA (Root Mean Square Error of Approximation)
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