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A Study on the Relationship between Fatigue and Job Related Attitudes
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Abstract

Seafarer workplace belongs to a special category of working environments.
The accidents caused by seafarer fatigue have been increasing year after year.
Literature have indicated that seafarer fatigue mainly results from the nature of the
work and the environment, such as voyages, shipping routes, berthing frequency,

work shift, etc. However, does fatigue affect on-duty seafarers’ working attitudes ?

O maigmE-FHa8 “AL4 > E-mail:captjamesung@gmail.com °
W FHAFAEFHLE LALA > E-mailrosyted@gmail.com °
R IF%‘ AR 0 R 4 rawp%,, BlFcH s B n 120224 A Y B R A BE 2
PR AR E L BF R k0 T3 0 (02)2462-2192 4 3021 5 E-mail: gjl@ntou.edu.tw °



FEEF HBEotKx%

FoH RE 106 %6 A

Based on an IMO circular where seafarer fatigue are divided into four types,

accompanying with two items from the Workplace Fatigue Scale created by a

Taiwanese scholar, this study explored this issue with six aspects. A questionnaire

was conducted to Taiwanese merchant ship seafarers to collect relevant data

which were analyzed using structural equation modeling (SEM) to explore the

relationships between seafarer fatigue and job related attitudes. The results revealed

that fatigue perception is reliable and it has a significant negative influence on

seafarers’ work satisfaction. This study carried out an in-depth analysis and

investigation of the results and generated relevant discussion, hoping to provide

benefits to the issue of reducing seafarers’ fatigue.
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Bk 32 13 - ARG Z EUERE 92 % °
HEHE M 335 1 - LEFE LM 33 40
TS 192 i1 0 RESEH 176 7 5 BB
113 A » ¥ {E# 170 A » BIER#K 85 A 3
AR A RS 145 A > BCRERS 131 A 0 i
fig 26 A » LNG/LPG10 A » {LE2fi 9 A >
HAth 47 A -

3.3 MREEREES S
3.3.1 EEREB
PAMIL Y B Y TR SS RE | BRI TR

y EF
==

KA BBSR S RITIEREMEZIFTR

TAYEEREZ — » RUR i ERORFIR TAFER
A MY E RIS B 5 A AR ST RO
KL AR 22 R B B IMO @ e A BRI &
R Ry i E 57 OB Y B K - BT 1%
L ERAE R - 43 a0 R T E A
Zo~T TAEMSS TR ER S, TR B
R~ TR AR SR ) R TERBEIRI R 5 K
W% ks 1 %6 CMV 1Y BE 8 » 1B A% aT
£ R % F R % 3% 51 7% (design approach of
instrument developing) 1Y 1. ZF & E
B ~ 2. IR AEEE AT ~ 3. EIESCAH
T TR AR R R # (2B A
2006) © Fft LU= SE FH T BE B A 5 Ui 1
& T HZ&EEE A 7 EEE v %
BoE o H TE AR ) ~ T TIFRSS |
W fE A RTIRERAQA D) BETHRZEG
43) 1 BEEZ B EE RN BT
R E A s fE T MBS ) W
PETIEEL (143) ) BTIEE AT 5 43) |
SR TE M A VY ;e R TR B R R
AVEEETE  ZWRIE 2 ) TIRE R R TE R T
iR A ENG 2 o R (AE) 4] -
AT AE BRI SR M Y 2 R DU RE A -
" A AR SR L B T BB IRIER ) M T Ry (B
[AIRE) 238 o SR AR e B
B SR B
332 IfFEE

T BAE TAERBIE ERyBRiE 2]
AR TAERE ~ RHAB R 36 BB (e ) -
iy BURRSE B 55 IRk B R A B — 1
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FEEF HBEotKx%

1T ER ] Mobley et al. (1978) HIEky T Bt
Mt ) 2 TR R ~ BERESRUE ~ =40
HoAth T AR ) DL AR B H A TAE n REME
MERE  REIE®R R TIFmE ) ~ "
W 1 o B TR AR KA 0 = RS T o AN
¢ £% A Carson and Bedeian (1994) 2 i
ESE A= 38 (Career Withdrawal Cognitions
Scale) Fyffir & T/FREFENVEEAS o [ 10 Bt
M BT R e ERE S =8
TH o3 ks T BAE S 5 e 2 i A A 5
((ZIARE) 5 ~ " IRITH L s i, ~ T 3R
RHZ =R LA TAE  (RIE) 5 -
& T H /S D EEE ] fHEEE
FE RRTIEEAWE Q) BTIEE
W (553) o Hp» H— - =EL)E
sy B E T R SRR ISR E
Il FE 2R R (A ) 258 58
B RIIZRORELAN B BRI a0 A
s o AE LR BRI E RS =HE
T Srlhs T EERESRE - M B AR TR ERIEE]
TRGEE | ~ T EEHGAER » il BRI IR R IR
JEJE |, ~ TEEEEAREE - HATHY TAEERERENR
W o AEAHAR ARG IR T R B & =1
REYE 3 Al Ry T IR A AR S H AR Y
IR BIER A AER Dy ) ~ T RER
TRBLE R A AR A TR T, ~ T 3R
R E Y LEE E XM A R TF ) -

3.4 BRANSE
AHFSE T B REREA » A TE L
B — R B+ DAL A P —

FoH RE 106 %6 A

BN EFEAT AR Sl 5 AWFFRE R o i tE
D IR A AT RO T iy » R
ST AR T 5 FesKRERIRF A KIZR 5
HrELER IR M 2 BT T B 5 SR s iR
A (Structural Equation Modeling, SEM) Fy
TR TR TR EE R T - K
AR AR 5% 2 i ST A T B A ey =
AR B fR 2 A8 E » A TTRSE M
SEM H 1Y g 38 14 [K1 8 53 #1 (Confirmatory
Factor Analysis, CFA) 2K#{T » CFA BE#953
M 52 48 0 B VB A A A i PRI BA 4% » 3D
—HHEHP T T RIS 2 S HIE - (A
flEHEAUE TP AT AR 28 Dbl 5E
P E R B i A2 7558 » A e
B HEENZ2HANEE SUES -
LA (Statistical Product and Service Solutions,
SPSS) s B HIMERE » LAMELR A 22y /]
{BIEHERE -

4.1 EBREZ2H
411 EEEWELN

TEAMFE RIS EIR A By 400 473+ H
ARy 368 17 0 32 fHEEER
REMRF AN ) & R TE AL 50 8 B TR
ARG RIS 92 % » TR R
R B R 55 RRAEL 2 RETE R DL 368
HEE RN A 2 EEREETT -
B AR DI REL Cronbach’s o 2K



iy SRR REIE Y — B0 - W REUT R
0.7 B 0.98 Z [H#R v 2 = {3 BEAE - R
BOAERL 035 & » LA T LR (R
W MBS 0 1994) 5 MR8 o0 A BB S SR
BT BT  BUEE 3 - 4 Bl 5 REIEAVEY
EAREEREAE - By T IN5RAHH ARG R v]
3 & K £ 15 Cronbach’s a » #07 LUMI B -
BT i B ST ) R R E B R L 5
REHI R R 2 R« ANBHFFERfis B 57 R
Cronbach’s o {E * 21T N3 1 fiR » WIBHUE
RIS o e I B A RS — 2k -

TEREE TG0 - AW FCERER S M
3= FrE R A E YR M8 53 HI R R AR RS
=R 0.3+ HIZERBAF/KHE 0.5 R T
S ) M s REE B R rE v

KA BBSR S RITIEREMEZIFTR

HbE (BRI~ AEERE » 1994) 23k -

R RIS 5T - A R
PRI BRSBTS
B bR o HRESE - BREH
I A A Bk IFRE R
TR A » EEIT L - B
(R R AR - BRIy 27 (s
JEBREIRE R 27 A A - IR
B TEE © S B0 55 R A AR TS —
BB » SRS & W U W A5 SR A 36 2 i
T o SEAERSTTS ArT EBEREEKHE (p <
0.001) » FTIH W] BRI 2% Rk o fhir Bk = 2L
s B I

4.1.2 EHEEKXHMH
AW 5E B DL S 5 2 = (Structural

x1 "RERB WAKBEEESNE
1&m Cronbach’s {8 SEM SETERY(E B
BEEECR AVE
B AESS 0.883 0.907 0.604 5
T4 0.872 0.899 0.576 5
MEREE 0.551 0.755 0.528 2
EIERZE 0.662 0.808 0.625 4
AR 3= 0.714 0.833 0.671 5
RIEEZR 0.768 0.838 0.473 5
R 2 MERSZSZEHEEXWEINREI N
BEETE 1 2 3 4 5
1. BAANES
2. TYEIESS | 94.7420%**
3. MEEESS | 148.922%%% | 116.679%**
4. EIBERFE | 246.892%%* | 215.579%%* | 2]].755%%*
5 BABAEIZR | 159.293%* | 102.802%** | 157.079%** | 237.346%**
6. BB | 137.986%* | 289.587%%* | 197.2125%%* | 340.618%** | 288.982%%**

H1 AP T LA EAT RN S A BEATIE & B LW DAL R LR p<0.00] ¢
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EZH Boti%
Equation Modeling, SEM) 41T — P& ba a4
KIZ 3 M= (second-order CFA model) *

PE A Ry — P B 3E 1 [RI B  tr B =X (first-
order CFA model) HYRF 1] - S By 5 S X

Ko 5 DALk BRaE S i S I 5 0 55 B
TAEREEEAI R RAR I © 5t s fr S AR Y

SPGBy DU & 8B #t - (1) ZITH
REZHEHT 5 (2) WREUHE LR AT -

L. ZLREZIEEDN

FE-_HM K& 10656 A

AT E %‘@ﬁﬁ%%x_ﬁ LR e
BT T R L b T R AT TR B -
Itk 4 (Bagozzi and Yi, 1988; Bollen, 1989) 7R
Mt B E e e i A AL E T
(Maximum likelihood estimation) Y & %2 i
&t o Kl ARHFFESAKIE West et al. (1995)
R TTE  DUR BE (skewness) Bz i &
(kurtosis) Z taEHHIr EEEEGHAE S
T RE M o

#% # (McDonald and Ho, 2002) 2 i &S T 5SS BE ) & iy R TE Y
i HF SEM #EITE R T2 F%E - 8 (REEIERE » 415% 3 s > — ik s > ¥
£ 3 TEERE mEEEHERETR

& BE | P | e | JOWEER | g g

1 3.14 0.763 0.903 -0.240 0.511

2 2.69 0.868 0.903 0.092 -0.293

B AEE 3 2.78 0.897 0.903 0.106 —0.255
4 2.34 0.905 0.902 0.377 —0.010

5 2.30 0.853 0.903 0.497 0.338

6 2.68 0.869 0.902 0.108 -0.070

7 2.54 0.801 0.904 -0.061 —0.288

T{EiE% 8 2.55 0.840 0.903 0.086 —0.205
9 2.48 0.828 0.903 0.127 —0.104

10 222 0.800 0.904 0.328 0.225

B 11 2.89 0.788 0.904 0.127 —0.191
12 2.96 0.792 0.905 0.106 0.038

14 2.37 0.722 0.905 0.103 -0.226

EERZE 15 2.78 0.981 0.907 0.209 —0.168
16 3.30 1.199 0.909 -0.194 -0.912

18 3.37 0.822 0.909 -0.006 0.586

AT S EA 18 3.17 0.750 0.907 0.099 0.782
20 3.11 0.630 0.908 0.241 1.583

23 2.12 0.783 0.907 0.199 —0.528

BiSEE 24 2.22 0.798 0.908 0.225 -0.236
25 2.25 0.780 0.905 -0.017 -0.625

26 2.20 0.847 0.906 0.254 -0.566

st ] 4 kit AREE 368 B o



KA BBSR S RITIEREMEZIFTR

S PRBU K FRELZ AU R BRIDUE SR 70 AL ) 2 iy B Te R 25 IR B e oy BB S B
BRI - (R R FIBARYEYE i - g ol WAIARIYE R TS R
A BRIAER (BEEE > 2003)  TIFERS 48 | & HEIE E %8 B BE MR IRER -
TR ER] L - & S FREGEEHERRY

3 I+ K PRBIGRE BHECR Y 10 IRF w2 Ky 3F
8 (Kline, 1998) - 40 2 Fr BR T 55

2. BE S EfhET
EE M TE BTG #AT SEM 24

55 —>[Ttem 1 (x1) ]«
52— Ttem 2 (X1) ]«
61— [Item3 (X)) [«
68 ——>»| Item 4 (X1) 75
57 ——»| Item 5 (X1)
.67 —>{ Item 6 (X1) [
53 — [ Ttem 7 (X1) [+
59 —>{ Item 8 (X1) |77 T1EES

59 —[Ttem 9 (X1) [« 96 N
.50 —>{Item 10 (X1)]

3 EPNE

o]
[\

54— »[llem T XD}

73
51 —>{Item 12 (X1)]

UEREZ )~ 78**

EERE

20 —>[Ttem 13 XDRH? g
45— [Ttem 14 (X1)]«30
70 —{Item 15 XD 78 ALAAEISE

61 —[ltem 16 (X1)}75
18— [Ttem 17 (X1 Tarer

80
78
o
= Agrr
39
15 —>[fem 22 XD
42— >[em 23 XL
.60 g i%‘t"?
36— {Ttem 24 XD 82 S\
.65 —>[Item 25 (X1)[*.68
.46 —»{Item 26 (X1)] — > EERERRR

ik ROR P <0.001 » ** IR P<0.01 » *FR/RP<0.05

x? =853.611, P=0.000, CMIN/DF =2.913, GFI=0.844, AGFI=0.813, RMSEA =0.072,
NFI=0.818, CF1=0.871, PNFI=0.737, PGF1=0.704, CN=368

2 EHEREBEHERN
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WBEZH ZEo+<%s Z=# RBI10656A

Ff7E H iy 2 8 & e itk » ARW5E
FH 3HE 1T B 4E ) & (unidimensional measure-

ment) H — [ ffir & 8 =0 2 CFA 4347 » IR
B[l 1 A I {2 B — VB R A TE I 52
%o DR A e g — B AR
HAE B B - k38 (Bagozzi and Yi, 1988)
R » B R UE G SR E A # S
PEHE (preliminary fit criteria) ~ %% §5 5 = 5
& & (overall model fit) ~ DLUSe A8 A 78 45

#3884 FE (fit of internal structure of model)

F o AT AT o DARERB R A H 2
2k -

TR (R 4) » —FEfEAE AR
—EUE BN R R - IR BRI
RU— M BRI - ARG SRS - AR
WFSEFT RS AR B SS RRAEA — f fy p
R > BRI ERN E R S B AR e
ElE i SN SESE SN T
Flrasea T 2ty S RE T A B 2 B — L[] =
TEHEREA RS KL ) s

x4 "TESRE REEACEHEBRSHGET

28 FHZE(LEEHE 1EseE t{E EE(fEEHE
Ayl 1 0.738
Aoy 1213 0.08 15.172 0.787
A 1.242 0.083 14.916 0.78
Ay 1.323 0.087 15.165 0.823
Ays 1.142 0.082 13.903 0.754
As 1 0.816
A 0.821 0.053 15.454 0.727
Mg 0.916 0.056 16.442 0.774
Ao 0.899 0.056 16.133 0.771
Ao 0.79 0.055 14.317 0.701
At 1 0.759
Aia 0.919 0.081 11.408 0.694
14 1

Ats 0.756 0.086 8.811 0.497
Arts 0.759 0.109 6.974 0.408
Ayis 1

Ao 1.607 0.221 7.273 0.857
Ao 1.231 0.169 7.27 0.781
A3 1

Axa 1.892 0.279 6.771 0.593
Aas 2.55 0.354 7.209 0.819
Aag 2.283 0.332 6.88 0.675

s 1 F otk A B 368 B -




KA BBSR S RITIEREMEZIFTR

4.2 TIEEEE >S4 THZAGEBUE § SRR S ~ &
7 Rl 3 R -

TAERRRERR R 3 B0 & fhr i 5
2 EIRTE 4.1 BiEYTEE el S E

x5 "TEE N=KBEEEIME

SEM
] 5
] Cronbach’s o {& NAEE CR VE SETARYE Y
TERE 0.897 0.912 0.750 3
BB A 0.691 0.813 0.750 3
FEAEE 0.800 0.851 0.598 3
Fx6 "TFREE  HEMBEZHNAMEMETR
B B | Fewm | memse | TOWREM | g g
27 3.32 0.659 0.836 -0.041 0.420
TERE 28 3.29 0.689 0.833 0.094 0.119
29 3.39 0.695 0.891 0.047 0.357
30 3.50 0.753 0.778 0.240 0.092
BERL A 31 3.12 0.873 0.436 0.057 0.705
32 3.09 0.858 0.502 0.191 0.557
33 3.15 0.877 0.752 -0.290 0.723
HEI A 34 3.34 0.809 0.612 -0.160 0.539
35 3.40 0.757 0.799 0.487 0.106
oL f otk g 368 1 o
F®7 "IFREE  REHETHZ28HET
2 FER (LA E B tfE BE{eHEHE
A9 1 0.892
A0 1.05 0.047 22.473 0.895
A 0.956 0.05 19.305 0.808
Az 1 0.408
A3 2378 0.372 6.394 0.837
A 2.109 0.316 6.671 0.755
As 1 0.726
A6 1.152 0.087 13.293 0.904
A7 0.795 0.068 11.736 0.668

1.3 ootk AdE 368 O o




FEEF HBEotKx%

4.3 EBERISH

B RR A Z B4 M 2 LA 3 2 B
o TR ] e B - W PR SEM o BRAR
s sk Bnae i as s AU B S &k Y U]
T - A R EERRR Y (BRYSER » 2003) 5
A TAEREEE vh o iR i iry mT RE &y s 21 T
VE W E BLAH A KGR s 282 - 1 LAE R
G P REAR HARH & 565 1T P 22 e B ek e e
(Guo et al., 2005) °

A B 2 5E C Y FF 8 0 (Bagozzi
and Yi, 1988) 3 Ry MEIEERET LAT =7 H

NNy
A

—0.43%%%

FoH RE 106 %6 A

FEARAR R & 20 il Ry BRACHY S8 BC AR HE
(preliminary fit criteria) ~ %% #8152 = 384 ficl B
(overall model fit)(SEM By #ME S B Kz B
= A 45 FE B BC B2 (fit of internal structure
of model)(SEM HJNFF e ) -

e RS B S 2 i T =0 -
@S A RS (X7 /df » GFI ~ AGFI
Bl RMSEA) ~ 34 {5 i# & & 45 £ (NFI »
NNFI B2 CFI) ~ L K b& 058 & & 15 A
(PNFI ~ PGFI 1 CN)(E= 7584 » 2002 5 Bl
B 2003) ©

89y [item 29 (X1)]<— .79
Item 30 (X1)|<«— .80

— > ERERE

- - - O RERERE
% IR P <0.001  ** IR P <0.01 > * FRR P <0.05

x?=1333.454, P=0.000, CMIN/DF=2.433, GFI=0.823, AGFI=0.797, RMSEA =0.062,
NFI=0.797, CF1=0.869, PNFI=0.734, PGFI=0.716, CN=368

REREBRIFREZEHERN



BRI HTRE ST - ASTEBHTOAE B
S5E T {FRE I & S D R BT (T B
SYAT + FUSIRRESAT :

L. MERESREBHNIEREETHR
RBEETE

ArE 3 Fros o TS5 R L BT L
TEIIE ) AR (LR AR PR By —0.43 (p <
0.001) » BE/RAi B TIE55 AL ) BT T
TRmE  BR AR EEZE s FRE
EORFEAM & H 52 T R e - HAE
R

2. MEMESRBHENEBAKERER
BRI AEEERYIER

JPs _E sl BE R BAS ) e g AR A
"I IRREE AR T RERSRES ) HATEL
BRI ARER —0.13 DUATRHERRRE 5 2B
ity SO TS5 RREE ) B T RO L X
[EEEL A BAEIIRTR § thForin B RSz
(3% 55 RS AT - SRR g R - 1B
KR TARREJ IR / AF s & K AR 5
5o A4S S oK Eh A &

il
=

3. MERYESREHNEEREREERS
RETARERBEITTEE
15 gty R b TR S5 R

HER "B ] ) AR EER AR PR
—0.1 - G RBEHL I B Y T IRETIRREE )
JETA TR R F L 2 R ST T A RS 2 AR
A 5 BT B ABERG A R
TR S 55 IR AL T = T A5 P gt

KA BBSR S RITIEREMEZIFTR

4. BB TEREHNEBAGBIRERE
IR IERBTREE
AL LA B AT T R B
FHHR R ) BB RS R ARER 0.25 (p
<0.001) » 3EAE Ry LR BAHAR ARG
R B IE R Ay B R 5 that 2t
TAERE R R SRR R s o

5. fis B A9 TVEmE i 7 BB 8 e RO (R 2R R
FRERBERNEZTEE
FH bt B A A = A o - T DA
BN T R e 11 T AR LR A
TRELEs 0.13 > BLAGREGHE - AWTFTATEE
TR Aty S0 5 B AT R A [ W =55 [ s LR TP

ANEEE R RN A i B ik e
AR -

6. fis B FUEBIAEHENERER HIRE M
MmAEEZERIIER
e 3 B - T RHARSRES o BTN T
=] 5 W AR E LB A AR BNy —-0.02

B Ak e 1 Ty 2 e (B S A R Y A
Btk 5 thn] DARAH RS R G BB e 52
FHREAME -

(- wwEEE o)

5.1 WEHER
HER 55 AL ) BT 25 3R
RN BN S M OB E S




AGEEZFH BotkE
mEESSE HAEM E TN E R 25 E
TNFE « ARWFFERE R B/ T 55 R
HIEL - DUBLERGY T 957 RO ) B Bz
"TAEREES R T TAEWE L T EERE
) ) R T AR ARES R RERS S DI T
VRS o B T BN 1 ~ T AHAR AR

ZBABRER R EAE R - 2E T B
[ ) BT R RES | RIROMERRME: - IR IR
L AR BN R — R R R A 2
TES R BT TUEREE  Z E T
7% » HASENFFTHE SR AT DA A B Py 5 355
RN JTE I E BAERAR TERIHIE -

5.2 HMEHERFIRATIHE
LR AW FERG R B HATT © HIL
R B TR ST IRRER ) BT TAERE )
[l > WEE AL BB TR - Lo
M B IR AT SE OB | 15528 -
ity S TR 55 JERER ) BR T RERSRES L D
SR G- EE R - Baothte
HIARHF TS Z B 2 RIETSSZHF - it A
"ISS RKAL R0 T BERR A L ]OE T > BUR
Fo e HAGRAB A B - sERon A g
FIMRER 3 WRIEISSCFF - BT TIF
B0 B BRI AR R R A {E
AN - BRI 5 WARESSC
£ o 1" AR ) AHET RS T REASORES
AR AR R P Ry T e O R B e 1 R AT S
REEE AR ICIRGR 4 JEGSCR - Tl
WoREG o BT EER R, - SR A

FoH RE 106 %6 A

EZRATRE - BLor AT ARG
6 RIELGSTERF -

BN TS5 AR L BT TR L 1F
153 B m) B BE S T B+ PO T 57 R
BT RH AR AR EA R Ry B IR T 3G RS B
= W B B 1% 5 AR $8 Gryna (2004) 7£ work
overload —FH 2% - EHIAE ZERILAVIF A
Bl N B PL I 865 - BB T T
FEMH&RIE - BEE T TIFEmHLR
INEERE - 75 T1F L B TAYER J7thdr H 2tk
o FERFFREAYRE ] R 8 T OB B AR
B AR EURK » TR A E R B A
B ° Roethlisberger and Dickson (1964) #5
H TR ESERE THRE T/FERIE
AR ERR - ARG TR - AT L
T E R —E a2 shm s - A
SRR E AT - KRy E B T TIFmE
MRS BT AR S IR RE
(Mobley et al., 1978) » #H %7K 3% % T1E
B MRS DO — 1 & ¥R
FHA IR A > 10 )] REBIRIFEJE © Porter
et al. (1974) 8 RyHis&EH AT LU LA
HY B ToRER L - 3 H e = A RH A
o REC/TITEFEH » ARG e
PRI HEE S B EER R
&~ TR e B AR R s -

It Ab - T 27 KR )R T EE I
Ao+ AR T ARG o SR T B e 17
A ARANTE A A BEE R R AT RERR
BEHEE By - [ EIGR ABRBTRIER0R

FECEE ZN IS S



TAFBRSE AR - thrTREEET 2 B s
JERE FRTARRIIRIA - DURE Fr&iE(k
R B TAFRYERM - ATRES AN B ETE
R R RE ETAFE - B 0 Rl AR R
W ATREFREIA M B TAFR A EE T
2R JRBI - fils EAE G HARY RIS
PR TAFEREER £ ke by H A TAF -
TR G EBG A R AR S
EM & TF (Guo et al., 2005) » Seahore
and Taber (1975) HURFEHE H R A L=
JEE AT DAS L RH A B PR B By — TR Y 2
B » RIIA] 1R Rt 55 P B A T
5 G SAF LR TR S A AH AR T o O $EAE
DRI LA B W] AR B IR B TRy AR
&+t A] DB B AYAE T - PRI
SR

BN Bl - ARRFSER DU N BEE
BIRERR « 55—+ By 1 PREH B 2%
Ji . HilEETES - BURRHR BLAT ERehG K =
EERYRS A FEIFE S & - Ryfits BRI S R
MR TAEREIEE T B E WUAR R EOCR » B
fits S T IR B B0 e N T B I GG T 4%
T T e RIS A R - BRI SERE ST
BT 5 25 - fE N W E SR T RE M 5 B
B R g IR 55 R+ ol At A G i e e
1K » AFE kR 7l URH B AA 2 4h
FEI W] AR A A BRI B8 Al AR -
B E] B B R A R A0 T
AGRG I ATRERYE SN K F R A - B = B
i P JFE T AN [ i ) o S0 e R 22 (Yl

KA BBSR S RITIEREMEZIFTR

RFfH]) T LA BRAME R - FIHE 5 R S AR
Bt AR S ARSI - BEAS BRRE
RS IRR T B E - RIAS A B P IRk 32
LTS5 RS ) BVE K s R A - A
fAMTER AR RES  thE B BTt - 5
VY - EEETRG HE ST A A B R S S
e (< B R S A e - REEORAE i R EY
ity AR L BT - TR v
SRR E A AT RE S KR R ]S
Lo ERBIRE S BAEHE B TAE— B
% HEEEIRE BIUTER - WA ] HEE
HREERE AR IR T BORE S AR T S
FHIS AT REF AN T AN =5 R A% B A
RS ORI - HATIRRSZ 2 55 AL 5 Bl
AIREE KMEHbIEAE - Mt P v L
BEEEthElEs TR

AR R A AE T kS A B AR A
SIS R A e AT B BV %
7 Ui 2 R 7 D02 faf i B 2 I AR B RE A &R
DURIRIE - A A B A S Ath & e 2
BT - PRI - AN LT ERG R fE H - %
S5t e n] AR AR A B R i S BB g s
(e e RSN AR 5 ANk — 2k
R R IR S B R IR T i A AR
SCHY o AEIRRRAVERYE - Bk —
RA B EE & CAS 2 BB ITHE - B
B R E R EAAEAL TR EE
25 B - HUEAFIRMBE A A - ¥
SREIE K& - DU iR fe R 2
EEASEENEEHAEIE  EERAS



FEEF HBEotKx%

HAVEE - ZI - EEpuERMEEER ]
I A A (B 5 it 2 o W R Bl Y A T
BRI - TR RIS A B R IR B
(FBHE R ~ sRAERL - 2012) -

5.3 WMFRFIERRAFTER

AN FTE R B 2 BRI AH R 7T
QIR T R Ay RS E R - AR IS
2 PR EZEHUESBINE L ATTE
JREBRAY AT T AR - (HLU T BOEmSE
HIRRFI A ] 2N« 25— ~ RIS E
Kbz 5T HARERAEET Z( (cross sectional)
st - RRIEE A B — I B R R
MBI e H B IEAE NI AT S T E R
BL o s R AT 2B RER B fREVEE 1B 2
NI+ BEER R SR AH R 92 B Bk A A E =K
(longitudinal) 5T 5 25— ~ A5 E] #
B — LRy 23l B TR S E
TP FE R B HEGR U A s - 3R
ARAHBANT FEREE A S AT B AR T8 5
i B R NSEEE < 5=~ AR5k
REMRAZY ~ WRRSE S BT - IR EE R AN
FC A Y (O DABSCRE S B i) o TAF
URBAESAREK » FEER AR S AH R I SR REAR A
U~ Wi EZE— &R - DUETT /P
$H 2 LEBRHF 2504 5 5800 ~ ARRFZE 2 TS
BRI | A S - RoRA L
B BT 9% v FE AR A B Ry B 2 Y T A B A
T - BN TSR | RS
FoE - HHEEGREES] -

P

/|

o

TN

FoH RE 106 %6 A

D

BFEST RIS - 2013 - ZEIESSHIE S
IR B 0 o B PR T [ 0 SRR 55
TLEHENSERT - 240 -

EHE 2005 - B ERYMERIEGS @ &
s R HE 5 L B b+ e I RS R B AR ST
FirhE 2205w e

2K R B R B AE BRI SR Al » 2017 - BRHE
SCEHEE TS s Bk T PR E R
5% 1 * http://homepage.ntu.edu.tw/~ycheng/index/
questionnaire.htm » 2017 &£ 4 H 29 H -

fAHERS » 2010 » WA B TAEAHRIRE S 2
= ARV NSAE Sy ) 1 =Y T
RramsC » Bl -

MW~ EFF5E 0 2007 - S AAMLTT B B 2
BRI Wh9E - Wi > 521 %0 55 4
#H » 39-60 °

B8 ¥ B > 2003 - A A 7 B2 £ 2 ¢ LISREL
HIPE G £ i B A - S BEER T A H]
ESininE

YR ~ BEEZE - 2007 - BB E T
iy 555 %5 BLUIR BL 73 AT - TB 2 am i > www.
safetysea.org * 2007 %2 H 15 H -

R ~ EESE ~ BI5EE > 2007 0 BT T
TEIRTE. ~ AELRSR 3 B e e e B (R e &
AR - EEEEE] - 51 1
25-42 -

R R ~ BRAER - 2012 0 REM B2 T
R JpE 17 2 B B 6 v o BRI e P o AT+ R
ANNERER IR At flEE
H 55214 55411 69-92 -

E=ya)




S0 E 2007 » ZEA B AL R
¢ BT I KR R R T L e
S FERET -

ZE s mHE -~ MREERE - 2006 0 BT
Ferhpy L E s R RREAE -
HIGRAIHE R B > FH23 %F 0 F 1
#H > 77-98 ©

=8 0 2002 0 AERE TR - PG EE
s FimEE - ZJb e

BT MRE S » 1994 » SAS F5 7 Bl &
> Wik - EREERE - 26 -

LT > 2000 ¢ FHARAREE ~ TAE G B
1% = B YRR © Meta 5087 » 1IEEBEGE
g B3 A 33-49 -

BEAE ST ~ TERUA ~ ARESE 0 2007 0 ZIE T
Bt et o EEAEGE 0 5520 %
548> 251-253 -

&

5

Agterberg, G. and Passchier, J., 1998. Stress
among seamen. Psychological Reports, 83(2),
708-710.

Alderton, T. and Winchester, N., 2002.
Globalization and deregulation in the maritime
industry. Marine Policy, 26(1), 35-43.

Bagozzi, R.P. and Yi, Y., 1988. On the
evaluation of structural equation models.

Journal of the Academy of Marketing Science,
16(1), 74-94.

Bambulyak, A. and Frantzen, B., 2011.
Oil transport from the Russian part of the
Barents Region. Status per January 2011. The
Norwegian Barents Secretariat and Akvaplan-

niva, Norway, p 101.

KA BBSR S RITIEREMEZIFTR

Bollen, K.A., 1989. Structural Equation with
Latent Variables, John Wiley and Sons: New
York, NY.

Carson, K.D. and Bedeian, A.G., 1994. Career
commitment: construction of a measure and
examination of its psychometric properties.
Journal of Vocational Behavior, 44, 237-262.

Eriksen, C.A., Gillberg, M. and Vestergren, P.,
2006. Sleepiness and sleep in a simulated “six
hours on/six hours off” sea watch system.
Chronobiology International, 23(6),1193-
1202.

Gould, K.S. and Koefoed, V.F., 2007. Facing
the Facts in Fatigue on Sea, Norwegian

Maritime Directorate: Norway.

Gryna, F.M., 2004. Work Overload!: Redes-
igning Jobs to Minimize Stress and Burnout,
ASQ Quality Press: Wisconsin, USA.

Guo, J.L., Liang, G.S. and Ye, K.D., 2005.
Impacts of seafaring industry: Taiwanese ship-
officers> perception. Journal of the Eastern

Asia Society for Transportation Studies, 6,
4176-4191.

Hollnagel, E., 2004. Barriers and Accident
Prevention, Ashgate Publishing Limited:
Hampshire, UK.

Horizon of European Union, 2011. Fatigue at
Sea, Part EU funded Project No. FP7 234000,
UK. Available at: http://www.seahealth.dk/
sites/default/files/Horizon%20research%20
-%20Fatigue%20at%20Sea_0.pdf (accessed
April, 2017)

Huang, T.C. and Hsiao, W.J., 2007. The causal

127




FEEF HBEotKx%

relationship between job satisfaction and
organization commitment. Social Behavior
and Personality, 35(9), 1265-1276.

Havold, J.I. and Nesset, E., 2009. From safety
culture to safety orientation: validation and
simplification of a safety orientation scale
using a sample of seafarers working for
norwegian ship owners. Safety Science, 47,
305-326.

Ilhan, M.N., Durukan, E., Taner, E., Maral,
I. and Bumin, M.A., 2007. Burnout and its
correlates among nursing staff: questionnaire
survey. Journal of Advanced Nursing, 61(1),
100-105.

Incir, G., 1998. Vardiya ¢ali masi ve
kronobiyoloji karastirmalar. Verimlilik Dergisi,

1, 59-72.

International Maritime Organization (IMO),
2001. Guidance on Fatigue Mitigation and
Management, 1. MSC/CIRC. 1014. IMO:
London.

Jones, B.C., Dorrian, J., Rjaratham, M.W.S.
and Dawson, D., 2005. Working hours
regulations and fatigue in transportation.
Safety Science, 43(4), 225-252.

Karsh, B., Booske, B.C. and Sainfort, F., 2005.
Job and organizational determinants of nursing
home employee commitment, job satisfaction
and intent to turnover. Ergonomics, 48(10),
1260-1281.

Kline, R.B., 1998. Principles and Practice of
Structural Equation Modeling, The Guilford
Press: New York.

Kongz, S., 1998. Work/rest: part I — Guidelines

FoH RE 106 %6 A

for the practitioner. International Journal of
Industrial Ergonomics, 22, 67-71.

MacNeil, K.H., 1981. The relationship of
occupational stress to burnout. In: J.W. Jones,
(Eds.), The Burnout Syndrome: Current
Research, Theory, Interventions, London
House Management Press: Park Ridge, Il1.

Malawwethanthri, K., 2003. Fatigue and jet
lag: in search of sound sleep. Seaways, Nov,
26-28.

Marine Accident Investigation Branch
(MAIB), 2004. Bridge Watchkeeping Safety
Study, Marine Accident Investigation
Branch: UK. Available at: https://www.gov.
uk/government/uploads/system/uploads/
attachment data/file/377400/Bridge
watchkeeping_safety study.pdf (accessed
April. 2017).

Maritime and Coastguard Agency (MCA),
2010. The Human Element: A Guide to
Human Behaviour in the Shipping Industry,
The Stationery Office: UK. Available at:
http://www.nautinst.org/filemanager/root/
site_assets/forums/fatigue forum/meca
the human_element a guide to_human_
behaviour in_the shipping industry.pdf
(accessed April. 2017)

McDonald, R.P. and Ho, M.H.R., 2002.
Principles and practice in reporting structural
equation analyses. Psychological Methods,
7(1), 64-82.

Mobley, W., Horner, S. and Hollingsworth, A.,
1978. An evaluation of precursors of hospital
employee turnover. Journal of Applied
Psychology, 63(4), 408-414.



Nilsson, R., Gérling, T. and Liitzhoft, M.,
2009. An experimental simulation study of
advanced decision support system for ship

navigation. Transportation Research Part F,
(12), 188-197.

Ugurlu, O., 2015. A case study related to the
improvement of working and rest hours of
oil tanker deck officers. Maritime Policy &
Management, 43(4), 524-539.

Porter, L.W., Steers, R.M., Mowday, R.T.
and Boulian, P.V., 1974. Organizational
commitment, job satisfaction, and turnover

among psychiatric technicians. Journal of
Applied Psychology, 59(5), 603-609.

Puca, F.M., Perrucci, S., Prudenzano, M.P.,
Savarese, M., Misceo, S., Perilli, S., Palumbo,
M., Libro, G. and Genco, S., 1996. Quality
of life in shift work syndrome. Funct Neurol,
11(5), 261-268.

Roethlisberger, F.J. and Dickson, W.J.,
1964. Management and the Worker, Harvard

University Press: Massachusetts.

Rothblum, A.M., Wheal, D., Withington, S.,
Shappell, S.A., Wiegmann, D.A., Boehm, W.
and Chaderjian, M., 2002. Key to successful
incident inquiry. In Proceeding of 2nd
International Workshop on Human Factors in
Offshore Operations (HFW).

Seashore, S.E. and Taber, T.D., 1975. Job
satisfaction and their correlates. American
Behavioral Scientists, 18, 333-368.

Smith, A., 2005. Adequate Crewing and

Seafarer Fatigue: The International

KA BBSR S RITIEREMEZIFTR

perspective, Centre for Occupational and
Health Psychology Cardiff University: UK.

Smith, A., Allen, P. and Wadsworth, E., 2006.
Seafarer Fatigue, Seafarer International
Research Centre (SIRC): Cardiff, UK.

Smith, L., Tanigawa, T., Takahashi, M.,
Mutou, K., Tachibana, N., Kage, Y. and Iso, H.,
2005. Shiftwork locus of control, situational
and behavioural effects on sleepiness and
fatigue in shiftworkers. Industrial Health,
43(1), 151-170.

Steer, R.M., 1994. Work and Stress,
Introduction to Organizational, Addison-
Wesley: New York.

Stoop, J.A., 2003. Maritime accident

investigation methodologies. Injury Control
and Safety Promotion, 10(4), 237-242.

Thomas, M., Sampson, H. and Zhao,
M., 2003. Finding a balance: companies,
seafarers and family life. Maritime Policy and
Management, 30(2), 226-236.

West, S.G., Finch, J.F. and Curran, P.J., 1995.
Structural equation models with nonnormal
variables: problems and remedies. In: R.H.
Hoyle, (Eds.), Structural Equation Modeling:
Concepts, Issues and Applications, p56-75,
Sage: Newbery Park, CA.

Yamazaki, S., Fukuhara, S., Suzukamo,
Y., Morita, S., Okamuro, T., Tanaka, T.
and Ueshima, H., 2007. Lifrstyle and
work predictors of fatigue in Japanese

manufacturing workers. Occupational

Medicine, 57, 262-269.



FEEF HBEotKx%

pdx - AREIECEETH
— BAES : (RRE)

) W 2
3. BE RS LD IIIREE S EIEER)

H

?
4. HEERG T RIREEA TR T L2
5. EHRSEESS - AF B IRE AR T ?

= IERES  (REHERE)

1. & TR S L0133 (g EIE
W) WE 2

2. SN TAERIS B ISR 2

3. TR 2% » BRI 1% (RE5%E
A TIR) W2

4. LRI REEB N ETE—8K - e
BEITTIG 2

5. IR e ST o SRR AR (PR L)

ZIEELGR) U5 2

‘RS (RARE)

- VRELAGHTEHRIRF AT 2 Z05 2

- IRAE TR SN 2

- R HEARFEEREES 2

- AR EORERREE A TE B ~ ZORIG 2 (A
i)

- ARG Ry TRy R B 2 (A

=)

M- EERER  (BERE)

1. (EHERF IR e SR IR 2

2. {EYERFIRE RIS SR 2

3. W3 B () &R RATIERIS 2

4. VRE A EYHRBEERE S TR 2

wn

FoH RE 106 %6 A

5 MR - (REERE)

L. {R EREIRBAAREISE ISR 2 (SIaE)

2. R AR B AAIM T I ZGE AL 7 (K
[ )

3. A A RS A I LT T W (R RS A R 2
(S [A1E)

4. IR EREARB AR B UTE PR dL © (A
i)

5. TR SRR EA KRB EOEE 2 (KA
i)

—t

N REBEE D (OERE)

- R EREIRES AR AR R 2 (AR

2. R EREAR B AN AR ED S B IR IERR 7 (5
[ )

3. IR _EREARES AR Y BARE ~ 1 B S (R i
iR 2 ()

4. BREHE P EIRAIHEIRYS 2 (SaE)

5. S & s BRI IEIRS 2 (SIE)

€ TERE  (RHRE)

1. BEESAGE » il EATR BREREE -
2. B - i EEREEEURERENE
3. BT - HATHY CIFRIER BRI -

N\~ BEE{ER - (RERE)

L BATHEZHKTM, -
2. PACH B BB AN o (A
3. PAEHE HE =R LR TR - (A1)

N~ MB8EEE - (RARE)

L B SN LA 5 T A b B 5
TR -

2. IRECARBILSER A IR AR HERE T

3. BARETEVIRIBESA AT -

_



