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The Risk of Seafarers' Fatigue and Ship’s Scheduling
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Abstract

Fatigue is a normal experience in our daily life and a common complaint in the
general population. It may refer to many related but distinct states, and can
incorporate physiological, biomechanical, and psychological factors. It is generally
considered as a subjective sensation with behavioural, emotional, and cognitive
components and is probably best seen as a continuum. In recent years, the concern
on seafarers’ fatigue has been increasing as it has threatened the safety of life at sea,
cargo, ship and the environment. This paper, based on a literature review on
seafarers’ fatigue and fatigue management recommended by international
organisations, investigates the relationship between ship scheduling and fatigue risk.
It uses the data on ship scheduling from the top three major container liners in
Taiwan to find out if ship scheduling has potential effects on the risk of seafarers’
fatigue.
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IR 2R 2Bk 2 KRR E s A PR 2 5] (Allianz Global Corporate & Specialty, AGCS)
Sl 2012 FEEERBEENSHERERYY® 2B R REE IR T 4R —(E
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Period E 8 8 § 8§ 8 &8 5 8 & 2 & & 2 S5
2001-2002 4 9 70 6 1 4 43 2 13 1 5 1 2 6 177
2002-2003 3 1 68 9 1 1 31 9 14 7 4 8 3 169
2003-2004 2 6 65 9 1 4 30 4 10 9 3 3 9 1 156
2004-2005 5 8 58 7 2 3 38 2 3 13 7 3 5 154
2005-2006 7 8 56 10 5 2 23 2 12 10 3 2 8 1 149
2006-2007 5 10 76 5 3 4 34 7 7 5 5 1 9 1 172
2007-2008 4 8 55 9 1 3 36 1 4 5 8 1 3 9 1 148
2008-2009 12 49 8 5 1 30 6 5 5 3 2 5 131
2009-2010 1 10 57 4 4 1 20 3 2 1 1 3 3 110
2010-2011 12 35 4 2 2 17 1 2 8 2 2 1 3 91
2011-2012 7 51 7 4 1 12 1 6 3 4 2 2 6 106
Total 31 101 640 78 29 26 314 7 59 9 63 24 23 71 7 1563
Note: Each period runs from 26 Nov to 25 Nov the following year. Source: Lloyd's List Intelligence Casualty Statistics. Analysis: AGCS.
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Collision (involving vessels) 20 21 13 24 25 16 1 13 10 3 6 162
Contact (e.g. harbour wall) 2 1 3 4 4 2 1 1 2 20
Foundered (sunk, submerged) 51 59 72 62 61 68 74 62 58 50 52 669
Fire/explosion 35 22 21 18 18 15 17 14 12 6 1 189
Hull damage (holed, cracks, etc.) 24 12 7 7 5 1 3 8 3 3 5 88
Missing/overdue 1 3 1 1 1 7
Machinery damage/failure 15 13 9 10 7 17 8 7 3 5 6 100
Piracy 1 1 1 1 2 6
Wrecked/stranded (aground) 22 34 28 23 26 39 33 24 18 24 23 294
Miscellaneous 8 7 1 2 2 2 1 2 2 1 28
Grand Total 177 169 156 154 149 172 148 131 110 91 106 1,563
Note: Each period runs from 26 Nov to 25 Nov the following year. Source: Lloyd's List Intelligence Casualty Statistics. Analysis: AGCS.

1 AGCS {58 R EUM H L5 Lloyd’s List Intelligence Casualty Statistics (data run 14 December 2012)
HERHESET » FHIERILL 100 Z8MELL I EBREERIA R/ IMIGHY B PR 218 S e IR B B =SHE -

2 AGCS Safety and Shipping Review 2013,
https://www.allianz.com/v_1357567463000/media/press/document/ AGCS_Safety Shipping_Review 2013
.pdf, accessed on 16 April 2013.

¥ Safety and Shipping 1912-2012 - From Titanic to Costa Concordia - An insurer’s perspective from Allianz

Global Corporate & Specialty,
http://www.agcs.allianz.com/assets/PDFs/Reports/AGCS_safety and_shipping_report.pdf, accessed on 16

April 2013.

20

“HAMSS

Taian Association of Maritime Safety & Security



Journal of Taiwan Maritime Safety and Security Studies
Vol 5, No 3

B > NBRZET RSN BRI TR WS - BB USSR 2R
Ry KB - 2056 s (AGCS) 5 | & i 11 (Reuters) Y&t 73 K8 H Rl 78 fiz (shipping risks)
A M AFEL (ship sizes) ~ & iif(Cruise Ships) ~ i 143 4 (Inadequate Training) ~ f5 £
A& (Crew Numbers) ~ J&:& (Piracy) ~ & =[HE(Language Barriers) ~ ffii[& 7K 15, (Arctic and
Polar Waters) ~ ‘E fif(Bureaucracy) ~ <>k (Fire) 2 S A 8w fm - 38 EL o B A RJE f (human
factor risks) HRARVFELA - NEERVHIK M EAE FESIRE - BRI - 218 -
FE o Bt AREEGEEES 75~96% » filiEmFiEE T DU A B S INEE
EHEPHEERZE - $HEEERS - MR T A ALE IR 20K - B2 R
BEELIRG - 0
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ARSI SCERSE - JRH LAY » 485 il DU R s Bt e R BB R 2 i B oo
0 JEHE ~ 5y ~ 1By~ BETD  JRIT S LEAYSNE - s T PR RS  HH RS
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BEIRMRZRE L - MR SHIES] [ EE BRI AN - B2 AEHIEEZ IR E 5
BHHI TAEE W ARG - W AEBB AR SN 87 AV EVE - DU = JIER EIE B R FERE
TIHVND > R D N\ E SR SHER  BE LR KA S ERE - HEAREHY
FERRREEER - B & EHAY (physiological) ~ 4E¥7)77£21y (biomechanical) ~ .0 FEHY
(psychological) (VR 2 » /& —71#EH & 17 f 1Y (behavioural) ~ % EL 1Y (emotional) ~ FE 41
(cognitive) iy —FE F RS - Bl S >~ TS EERESIRE Y LEE  RE R

TR | ERHVEEIMR S  NE R T BT ) AEREVIBE TR SS N E AT

Mobility: Shipping risks,
http://knowledge.allianz.com/mobility/transportation_safety/?1821/marine-safety-shipping-risks,, accessed
on 16 April 2013.

Hanzu-Pazara R., Barsan E., Arsenie P., Chiotoroiu L. and Raicu G., Reducing of maritime accidents
caused by human factors using simulators in training process, Journal of Maritime Research, \Vol. V. No. 1,
pp. 3-18, 2008, pp 3~18.

®  Bultmann U, Kant 1J, Kasl SV, Beurskens AJHM, van den Brandt PA. 2002. Fatigue and psychological
distress in the working population: Psychometrics, prevalence and correlates. J Psychosom Res 52:445-
452.
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SRR HHERHNH] Bl A TR A BB R B BRI B (. BB A A RS 4% - 1
E VR S BT R T B o A BB ERRAL 18 B A Ky B 4R B B AT A
A BRI ABRE RS LRI 5Y © B AR O ER M S5 R IR RIS 261 » A3 R 55 H Tl BE R0
BV 2 o H FEOTEOYRR - B RE RS M ESR R E TE AR A FA
REIE L BV 25 o R AIAERIERE » ARSITHEIAVRDE > SERS VRIS » #A THE
5[ & BRI 5 -

HESR - BV SRR A TGS im R IR E 26 - 281 » AT €3 H s mHYER
AR NASTREEIR(E (KB & BEPR /G EHER(IMO)E 42 B & 813 St/ g+
IRiERER S 330 954 (MSC/Circ.813, MEPC/Circ.330) A\ AR Z 3 imfiiEy 3=
(List of Human Element Common terms)El’ﬂﬁ%Z&—\i‘z9 :

“HIAETT ~ BT ECIS AT AFE - 2R TR B T T - (77 RGP A A 5 T 7 -
TIE ~ BRIE  RIERFE] ~ 1t ~ AR PR AL EH5g -

“A reduction in physical and/or mental capability as the result of physical, mental or emotional
exertion which may impair nearly all physical abilities including: strength; speed; reaction time;
coordination, decision making, or balance.”

b AL ERSS RS T A R B S EAH S LR R Y E R - IMO
TGS 22 B @Bk MSC/Circ.1014 s fr i fVE B 2545 5™ » 12 DI BIfi g2
& DR AR By i 35 THY Alert BT - WU SS B FRES REFTET]  SEEUER
SH AR TS E R 2 RIRE D > SRR R AR 55 R b0t & S B 25 Bl

T MR TEm PR BVER S S IR & - GBS 2007 0 Vol.26, No.4. > pp 251-253 ¢
8 A+BZEEEERL > hitp://cht.a-hospital.com/w/ > accessed on 30 April 2014 -

o Role of the human element - List of human element common terms, IMO MSC/Circ.813, MEPC/Circ.330,
Ref T2/4.14, IMO: London, 23 June 1997.

10 Guidance on Fatigue Mitigation and Management, IMO MSC/Circ.1014, Ref. T2/4.2, IMO, London. 12
June 2001.

1 Time to wake up to the consequences of fatigue, Human Element Bulletin, Issue No. 13, January 2007,
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Tt —ZFER7E 1 FEBKE Horizon Project TH H Tt 2 — (B EEP IS+ 55 5%
RAMSHT MARTHA 5185 » fRBHR 25 2T I RIBE - R 57 Bl B 2%
(Fatigue Risk Management System, FRMS) §& DA LRSI ERI LAFHRE SRR 55
fofi EL 2y e T A/ M B - AEREIIES 8 2 1@ R 1 484% (The  International Seafarers
Welfare and Assistance Network, ISWAN)H:HHY— 25 HIRE & (e & Ete g 455 71
oL S AR RE A Lo F R — (D FE R B SR A S Bl REI S B 5 S R A
FEING R L~ NIEL R » (BRI R/ D L - AR IR LR 5L ”“ﬂl?ﬁﬂijw%%ﬁ_
fiit > B0 - AERIESRRINTT A B S ot < H9e  SWOT J57% » &% 130 (5fH&EE
B 2 BRSO EIR S T BNTTRE I 2 %t - A1 12 fir &
B AT AL B ER SR TR A T 22 B SR 3 B2 I A E A AR R AR 32 B REHR ]
BT HEBERERAEETETT RN TENEZEOE AN ERFEECE

19,20

= TEREBET
3.1 JEHEEER

Bl SR S5 ARRR AR BB A /D - S ERENYEAE 2013 A 8 H 20 HA Y /BEE55 1L
7N4J(Maritime Labour Convention, 2006, MLC 2006)#7HI] 2.3— T {EFk (K EH#[E](Hours of

http://www.he-alert.org/objects_store/alert_13.pdf, accessed on 21 January 2014.

2 Dealing with fatigue - An accident waiting to happen, Human Element Bulletin, Issue No. 32, May 2013,

http://www.he-alert.org/objects_store/alert_32.pdf, accessed on 21 January 2014.

¥ Crew Endurance Management Practices - A Guide for Maritime Operations, Final Report, U.S. Coast

Guard Research and Development Center, January 2003.

¥4 U.S. Coast Guard Guide For The Management Of Crew Endurance Risk Factors, Final Report, U.S. Coast
Guard Research and Development Center, Report No. CG-D-13-01, December 2005.

1> Crew Endurance Management, http://www.uscg.mil/hg/cg5/cg5211/cems.asp, accessed on 21 January

2014,
1 Project Horizon - a wake-up call, Research into the effects of sleepiness on the cognitive performance of
maritime watchkeepers under different watch patterns, using ships’ bridge, engine and liquid cargo
handling simulators.Research Report 2012, http:// www.project-horizon.eu, accessed on 21 January 2014.
Y The International Seafarers Welfare and Assistance Network, Guidelines for Mental Care Onboard
Merchant Ships, https://www.seafarerswelfare.org/ship-shop/mental-care, accessed on 13 April 2014..

ORISR BUT A BRSO 2SR o BB NSRRI REE 2 E 5 0 2009 -

P B AR EMTTRE ) 2 R BB RS AT RE RS 0 2000 -

2 OBEIL -~ WRE - ST RAEIR MBS B RN R0 A 2 P USSR Vol. 19
No. 2, June 2010, pp. 39~54 -
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work and hours of rest)AJf2£4E A2.3 tht Ry HHFERE (R B A MR &Y TAERF A s B -
NAPRED T

L. EERTIE R THEFEEIELIER 8 i - BEIE L KRILSEETEH (K8 A rch# - (Standard A2.3~3)
2. LIESCKEaFEIEEL TRA - (Standard A2.3~5)
a. R LIFAFE
i TELE 24 AIFIFE P A4 14 /)i
ii. 7T KHHE T A8 12 i 2
b. R EIFE
i ZEEAT 24 ANIFIFESA T 1L 10 Ao - T
il ZELEMTT KIFEPTFAEDRTT A -
3. RENFERZ B[ 7 e » B — DA 6 /| ViF » H BT RTE (K B AF T [l T f i 14
)\ - (Standard A2.3~6)

JEMUAEEAE 2002 4F 8 H 8 HAERLAYT 1996 4R35 B T /EHE BN & B & /149(C180
- Seafarers' Hours of Work and the Manning of Ships Convention, 1996 (No. 180)) | 2L K4
2012 = 1 F 1 HARY T 1978 U A B34k 5 & EARAEEIPE A4 2010 FETEE
(International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers, 1978, The 2010 amendments) | &5 VI 221 (B A6 ch a7 48 [E 0y TAES R B
RERETAR A o %

B - EREBIIERAER EARSHI MRS

“ B BEVRERFEER S 2 8 ML EHIEHEI HEE 17— F EHTIFE T 8 i iR L F
IFEL > BGETE BT EHFIEIIELE AT AT (K2 MiF 2 - (Standard A2.3~2)”

FEBE A RR IR SR | e AR/ INRF B BT A RIS NRR B HOREMT B > RSB
BB fRAF DL T B RISV NRF B, BB > DAL - tERUIERR TAERAOE 15 EE 7
KR T A 91 /KIS - *iEBeny 8 T ORI - (LT B Al s 2 B 5 R

2L Maritime Labour Convention, 2006, (Entry into force: 20 Aug 2013), Adoption: Geneva, 94th ILC session
(23 Feb 2006) - Status: Up-to-date instrument (Technical Convention), http://www.ilo.org/.

22 C180 - Seafarers' Hours of Work and the Manning of Ships Convention, 1996 (No. 180),
http://www.ilo.org/ilolex/cgi-lex/convde.pl?C180, accessed on 19 April 2013.

2 Information for Seafarers regarding Watchkeeping Standards (including 2010 Manila amendments),

Australian Maritime Safety Authority, Canberra ACT Australia, March 2012,
http://www.amsa.gov.au/Publications/Watchkeeping_Standards.pdf, accessed on 19 April 2013.

% The Maritime Labour Convention, 2006 - A Seafarers’ Bill of Rights - %iAn ITF Guide for Seafarers to the
ILO Maritime Labour Convention, 2006,
http://www.itfseafarers.org/files/publications/23556/SBoR_English_inside_small.pdf, The International
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5P BT 27~48 /NHF TRRS BOR BRI - hELIERY | EAET 7 KRR
RIEHE 72 /N (N THINE TH% - ®

FCAth B 5575 R AR A0 B PR 27 T 4H 8% 455 92 5% (Accommodation of Crews
Convention) ~ 25 133 5% (Accommodation of Crews (Supplementary Provisions)) ~ 25 140 5%
(Paid Educational Leave Convention) ~Z5 141 5%(Rural Workers' Organisations Convention) -
55 147 5%(Merchant Shipping (Minimum Standards) Convention) % 179 5%(Recruitment and
Placement of Seafarers Convention) ; ISM &2 5 752 (Resourcesand Personnel) ; IMO A&
HEEZE A 772(18)(Fatigue factors in manning and safety) ~ A.947(23)(Human element vision,
principles and goals for the Organization) ; IMO J§EZ & Z 5K MSC Circ 1014
(Guidance on fatigue mitigation and management) &% &3 E 1R ZAHREIFRE -

RS S TR LR B 25 - BGR RS B RN -BiFeiat -57%
(Y E B B S A R B B S A Y RS S i B R T - e B R E
IR 2S5 - FAE 1993 By—{obtFe PRI 52%H I H LK 38%H hii{E S5
KA B SSHBANIN Z - SR RS S8 - B E L -
RIHE ~ EE PR ~ Mg EACRRERRFENE A ~ AAORTER AL EIOTR - (205
R SEREOOFRAERIERIVRE T - B EARERS FEa B HY S fdiha s DL G %
SCEMESREF TIEREE T Bk AR IR & s |

FESAPE BRI B TAFBRIREAAERE T - IR Ay o] LIS IS BN A - kG ~
gy~ W57~ BRYY  BITEEH TIERINRE - BRTE AN B XA AENITTE [ERRFER MK
TESRIELETAE - [NIE - (B DI VE s By & {EHIE (4-on, 8-0ff) - SMTAERHAT 6
/NP R SE (IR B PRI TR BSOS - AE LBy —(oai &l Th 883 > 49 53%HYZ3
iy B FRHEIRIF AR AR ] gE A e E A 6 /NI » HLP B 52.6% VAT KU AT T/

Transport Workers’ Federation, London, UK, accessed on 19 April 2013.

% Working time, http://en.wikipedia.org/wiki/Working_time, accessed on 19 April 2013.

% Bonnet MH, Arand DL. 1995. We are chronically sleep deprived. Sleep 18:908 — 911.

27 Caldwell JA. 1997. Fatigue in the aviation environment: An overview of the causes and effects as well as

recommended countermeasures. Aviat Space Envrion Med 68:932-938.
8 Bloor M, Thomas M, Lane A. 2000. Health risks in the global shipping industry: An overview. Health Risk
Soc 2:329-340.
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A ERE REERIE TV E T RANE G L1515 % 1855 fir \ B G E hit
B REATRZSFTES B4 B R -

EBE BT8R 00 (U.S. Coast Guard Research and Development Centre)
TE SIS B 8997 55 Bl it 52 /7 (Crew Endurance Management) /5 & BT ST 45 HAE B SE BR %2
fitf B TAEAIAS B P9 RHEIRER A 6.8 /NEF - 1 HLAE 6.8 /INKF &K 4 5 1 i i (TGS
B8 > DI AR EERALTRAY 7~8 /A HETAIREIRIF Y ER - SAHYE (R HZREE
AVE STCW ALYHERHY » (HA w2 R 5 AR A e A & - Rlt
REPGITHUED ] FEETT AV AE I R AR R AR AR & ERF R (A
% 3) - EANAIRTT TIFEAREEREEA 8 /NRFHVEERFH > 55— et - 0 /i 6 %5 - f2
EE LA 8 £ 10 BiAVDL S5 PEREF [ 6 B % 8 Bt 2 by 12 BhE T 6 Bl 5 =5
=HUEF 10 BiE iy 12 BiREE 18 BEF] 24 BEAVIL - DU E EREZHE - sefsE
EHERA 4 (E/NRFHVBRSMH Y R R B5E a5 18 Paperwork T{F » FRIILZINER 8~
10 /PR R S > AR B RIE Z  RE TR R ] A E AR 55 B
KE o 31,32,33

% 3 RN TE ERER
02 | 214 | 46 | 6-8 | 8-10 |10-12|12-14 | 14-16 | 16-18 | 18-20 | 20-22 | 22-24

—
K

=&l

4.1 A

TESTEI IR SR A RIERE L3y RN ZE I 8 62 {2 i
SR RS RIEHOE LB AR AR ZE™ 4E SPIRIT 81 SURPASS (i 7ta e h -

2 Smith, A., Lane, T., Bloor, M., Allen, P., Burke, A., & Ellis, N. (2003). Fatigue offshore: Phase 2 the short
sea and coastal shipping industry: Seafarers International Research Centre (S.1.R.C.). 1-900174-21-9.

%0 Wadsworth E., Fatigue and health in a seafaring population, Occupational Medicine 2008;58:198-204

Published online 29 February 2008, http://www.ncbi.nIm.nih.gov/pubmed/18310605, accessed on 21
January 2014.

31 Crew Endurance Management Practices - A Guide for Maritime Operations, Final Report, U.S. Coast

Guard Research and Development Center, January 2003.

%2 U. S. Coast Guard Guide For The Management Of Crew Endurance Risk Factors, Final Report, U.S. Coast

Guard Research and Development Center, Report No. CG-D-13-01, December 2005.

P OEYR o R BRI IKTE o ISR 0 2011 4E5 H 27 H -

% Branislav Corovi¢, Jovana Odalovié, Jelena Odalovié, Advantages and disadvantages of multinationality as
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&Hﬁfﬁ'ﬁﬁ’ﬁ%‘? R AL AR R SR E R Z 2 5% o A HEE - B
HIRETRIE ~ 55k T AL B AR T o 1 F ¥ (Obstructive sleep apnea, OSA)HYER S -

S22 —(EA BAOEEABRSUATIGE R 553 52 f(F) - P48 T A AR AR
T GRS BE S 5 (Wrong Decision, WD) = = {[E g5 a5 D o SCHUA AT ~ &85 ~ e
HE ~ BRBER SR A RE -

f(F)=f(o,p,w,s,c,ird)

0 N EAVAHER - p : FEERI LG ~ w RIFHBEZENIIE s JISERE o BEFR -1 4%~ m KB
B~ v SR EA TR LA REYAERE R ~ d @ &4

WD = f(k,e,t,p,ei)

K: Tk - e o &CBR - t0 R ~ p o MG - el @ SREGREE

— {2 A E 5 RS S 5 i 5k K &2 (Centre for Occupational and Health
Psychology, Cardiff University) i 3 e B 25 M EN 4 S a5 1 i\ EN T
VRIS RS B4 T e« 39404

1 Dy z—0ESRM MY EEEREE T

a basic characteristic of ship's crew, The 5th International Maritime Science Conference, April 22nd-23rd,
2013, Solin, Croatia, pp 300-304.

% SPIRIT Proposal (2007) — Framewrok 7, SupPort In Realistic Interactive Training in Navigation.

% Ziarati R., Ziarati M., SURPASS Project Begins - Review of Accidents with Special References to Vessels

with Automated Systems,
http://www.marifuture.org/Publications/Papers/review_of accidents with_special_references to_vessels.p
df, accessed on 19 April 2014.

%" Perlman S., Sleep apnea and workplace safety, WorkSafeBC, Vol. 56, No. 2, March 2014, pp 94-96,
http://www.bcmj.org/worksafebc/sleep-apnea-and-workplace-safety, accessed on 19 April 2014,

% Rosanda Muli¢ R., Vidan P., Rei¢ L.,Causes and consequences of fatigue on board,

http://www.fpz.unizg.hr/powa/PDF/15.%20Causes%20and%20consequences%200f%20fatigue%200n%20
board.pdf, accessed on 19 April 2014.

¥ KIA4EHH#EE] Maritime and Coastguard Agency, the Health and Safety Executive, Nautilus UK and the

Seafarers' Research Centre 242 /) Centre for Occupational and Health Psychology, Cardiff
University T - FEES/NAEATHE S/ S 0TI 55 RIRERTST - &K SORERET AR 1,856 Mt BV EE & 5558
EE BB AL ZZIAST - 1E 2006 4 11 H 5Epes —PE BVt e - 2011 47 H 7 H » {E3LE 407 L
& iH4¢ 2 £ € (Economic and Social Research Council (ESRC)) 7 #F T » AWHZC RS wE8UAY 30 43851y
R o IEREH(2E © http://www.seafarersfatigue.com) o

%0 smith, A, Allen, P., Wadsworth, E., Seafarer Fatigue: The Cardiff Research Programme November 2006,
https://www.itfglobal.org/seafarers/fatigue.cfm, accessed on 23 April 2013.

- smith, A., Adequate Manning and Seafarers' Fatigue: The International Perspective January 2007,

https://www.itfglobal.org/seafarers/fatigue.cfm, accessed on 23 April 2013.
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2. 4T SOUHISNIETERIEN B A P TR 85 /s o
&

3. R&A—FHUEERGEEFHARAIFE AN 2 TIE - EEBE 10 FREt Iy
TAERHEEER T

4. FEFTHEEREET > S0%EE Ryt FIHRIG R TIES I A\ 22 e iE i
5. K& 371%HYiE B R H TR T ek -

BE L OBEAEERO > A ERI RN 55— - 1989 & 4LHY
Exxon Valdez e [ CEFRET - fEREDEE 2 2 B & (NTSB)1990 FHIH &
s Ay (R — e Bl B 55 BT 5 [RERY g SE 8 - 1997 S48 2 0 o5 A gk Ay 17 B S5
Clttas R 5 R (R B (E AL BIHRAR A e AT 8L o (£ — (0 $1 35 5 BT B A 22 238 i 4 438
(NUMAST)HY 203 fififs ~ 1008 firfits F'E ERVEHE s PiEH - A TT%HIANESRSY - &
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H 3 HiERE RGBT ZEAE—5% | (Shen Neng 1) A& # At BAHER A - AEIHESS -
il B S S T 2 B R R Y S URE—(EE 98 IR R
JeEETR » FTEE_ ESCEER ALY 23% - BREIELHY 16% - R A EE TR 33%
EHP S RE BRI -

2 Hetherington C, Flin R, Mearns K, Safety in shipping: The human element, Journal of Safety Research 37

(2006) 401-411.

*  Cole-Davies, V. (2001). Fatigue, health and injury offshore: A survey. In M.Hanson (Ed.), Contemporary

Ergonomics. London: Taylor & Francis.

* Wadsworth E., Patterns of Fatigue Among Seafarers During a Tour of Duty, American Journal of Industrial

Medicine 49:836-844 (2006).

* Pparker, A. W., Hubinger, L. M., Green, S., Sargent, L., & Boyd, R. (2002). Health stress and fatigue in
shipping: Australian Maritime Safety Agency.

% Independent investigation into the grounding of the Chinese registered bulk carrier Shen Neng 1 at Douglas

Shoal, Queensland on 3 April 2010, Marine safety investigations & reports,
http://www.atsh.gov.au/publications/investigation_reports/2010/mair/274-mo-2010-003.aspx, accessed on
10 April 2014.

T Watchkeeper Fatigue a Significant Safety Risk, Maritime Safety, Australian Maritime Digest, 1 May 2011.

http://www.aama.asn.au/, accessed on 10 April 2014.

8 Raby, M., & McCallum, M. C. (1997). Procedures for investigation and reporting fatigue contributions to
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PHDE S YR 1 R (L) = BE & (Lack of energy) ~ (2)#5 178 #£( Physical exertion) ~ (3)
E#8R7# (Physical discomfort) ~ (4)#&-= B/ (Lack of motivation) ~ (5)1&H(Sleepiness)Z 1.
TR ST > 53T T 1993-2006 4F i PO M f_E S dEaft & TR B nIRE (% - ot
ZT 45 L EE N SR SE A B AR B o (H R B B S B 55 T DUS2 2 T 4R ] (working
ambiance)®® -

(H R Y B VR S 5 12 872 (Maslach Burnout Inventory) LK, HE e & 32 (Epworth
Sleepiness Scale)¥f 251 fir fils £ 3171544 218 (Emotional Exhaustion, EE)H5:HI & Bz fiff
JeEsTRA 10.7%M{T B A% S EE {H €E (HEEREEHEE T IEME SIEELRH -
NS BB EECR A AR » HE o FMEETE FATBRSE o WK R R -

WA HERTAEI SR RS RZEIE 15% ~ 20% 2 [t > &8 EE i S0 i
XYL - (EEH AR TR B S R E A EAFE RS 16% SR A BEGT
(5 33% » 40.6%¢ AR A B KR A B (B g -

B E TR R LR - REE S = E I (NTSB)E & B 55 A
RUEHEZ AR ] > R ETFTRISEEEE AR EIRYE - DUV IANE - B B
T A CEE R T - BN E - R BB SN EEH(MINMOD)
ST T 1993 SFAVERIEUR > 1.2%0 EAGEFEHA 1.3% A\ S B THHUEHRE 575 e -

marine casualties. Paper presented at the Proceedings of the Human Factors and Ergonmics Society 41st
Annual meeting.

* Litzhoft M, Fatigue at Sea in Swedish Shipping - A Field Study, American Journal of Industrial Medicine

53:733-740 (2010).

" Orosa, José A.; Santos, Rafael; Pérez, A Practical Case Study of the Relationship between Work Risk

Prevention and Fatigue at Work in Spanish Merchant Ships, Human Factors and Ergonomics in
Manufacturing & Service Industries, Volume 21, Issue 5, pages 484-492, September/October 2011.

1 Oldenburg M, Jensen HJ, Wegner R., Burnout syndrome in seafarers in the merchant marine service,

International Archives of Occupational and Environmental Health, 2013 May;86(4):407-16
52 Raby M, Lee J. 2001. Fatigue and workload in the maritime industry. In: Hancok P, Desomnd P, editors.
Stress, workload and fatigue. Mahwah: Lawrence Erlbaum.

% Ha‘tma"M, Partinen M, Repo R, Sorsa M, Siivonen P. 2008. Effects of 6/6 and 4/8 watch systems on
sleepiness among bridge officers. Chronobiol Int: J Biol Med Rhythm Res 25:413-423..
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RIE > FEFFZ T - FEESERE PUCEAEIA RN SR HTE N - AT AABHE
it B 55 DR 2R A R A PR -
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sk = ERAE > PHE AN BWETERERER - [EARANEHS HHIVESR § £ 6=
RSN Z SR E T EAVEEE B = $ RSN A T AR o BIEEREE
FEEE > tERHEHE NSRS T ABRNRERERE - 2R/ DAyEEE A
BEAEJTEIVRELEES -

{42 IMO MSC/Circ.1014 JFil IS ERE 25151 » AR T ARG

A1 ELAE S TH T DL 4T By ¢ A= BRI (Physically) ~ 1§55 45179 (Emotionally) DL Rz 0 B
(Mentally) =f&E/&iH -

1. A3 E(Physically)dy » 40 « SR EEEIAEE(Inability to stay awake) » (#1+T]
MBS A AV . TR A58 JJ 815 Rk (Difficulty with hand-eye coordination
skills); S EERNEE(CRIL LaE = A5 - RIS EsEEL) ) R RSB FIRR)) (B e TEESE

TR SRS ERR VRS > PEI/KHE 2009 0 Vol.9 No.9. v ppal-42 -
% Guidance on Fatigue Mitigation and Management, IMO MSC/Circ.1014, Ref. T2/4.2, IMO, London. 12
June 2001.
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FEOTHIMEHR g RENE S5 L H P B R -
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I/ EY B e 0 2 5 SR R i i A AR it r B BRI 2 -

3. TAEZEEARF4HIK B (Insufficient rest time between work periods) : [ T HEHE -
TAEZ GREVIRE (VINER)E B IRAE B RS IIREE /K o RIS S IR B ol 4 28
RERF R (R T TR TR AR BB S -

4. (REMEA E(Poor quality of rest) : (RIEKZ I THEGHEUESS - PIATEIMY
R > (2B (FEEIRIEIIRE) - B nT TR OB ] (B -

5. [EEJj(Stress) > 4 BB A (GERE) EIRE ~ BLECARAL B AVEEE > ARG T
fE - HE LIFEGERBIEA - BITEKEEIIIERKS -
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TAERE S EE N BRI RSB 2 BIRA] - g RBREIT S E 0 55 -

7. W SEEE(Noise or vibration) : W By B SERERRE A AYAE S - JELE

% Fatigue, http://www.itfseafarers.org/I TI-fatigue.cfm, accessed on 19 April 2013.
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{EAFr EHEHVRT E1T AR o EENERER - (DEERARE - FERVEE - B&E
FOFFERF ] - REEHRICER/ R (RS Pl » (P8 3Rz © (3) L&A
2o WYy AR BRI . ()EENE o WEE  RE OB
2 BfEE TEARIRVEN ~ AERLU S - 8 AR N Z IR (% 5 (6)
P BER g, - RFRIRHS © S8P)(0R HZERITRE 748) © UEN » ()5 - (8)
BRI AER S © ) TIEEWEIMET]) © (10)Eshrla A HEEZ= -
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" International Committee on Seafarers Welfare. Guidelines for mental care onboard merchant ships.

https://www.seafarerswelfare.org/images/shopfiles/mental-care/mental_care_a4_guidelines_12pp.pdf,
accessed on 15 May 2014.

% AbilaS., Tang L., Trauma, post-trauma, and support in the shipping industry: The experience of Filipino

seafarers after pirate attacks, Marine Policy 46 (2014) 132-136, January 2014.

%9 Oldenburg M., Jensen H.J., Merchant seafaring: a changing and hazardous occupation, World at work,

Occupational & Environmental Meducine, Volume 69, Issue 9, pp 685-688, September 2012.

80 Xhelilaj, Ermal; Lapa, Kristofor, The role of human fatigue factor towards maritime casualties, Maritime

Transport & Navigation Journal, Vol. 2 (2010), No. 2, pp23-32.
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®1 Wadsworth E., Patterns of Fatigue Among Seafarers During a Tour of Duty, American Journal of Industrial

Medicine 49:836-844 (2006).

62 WEARIEG - http://www.nmns.edu.tw/public/exhibit/2011/sleep/theory, accessed on 19 April 2013.
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