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The purpose of this study was to perform a feature extraction of sleep and lifecycle
characteristics among watch-keepers involved in marine accidents and incidents.

A questionnaire that included attributes of the watch-keeper, amount of sleep,
problems related to sleep, fatigue, feeling hiyari-hatto incidents, and the Epworth sleepiness
scale (ESS) was administered to a sample of 7,750 watch-keepers (response rate - 21.3%).

Watch-keepers have problems related to sleep, such as “once a month or more

awaking while sleeping and cannot sleep afterwards”, “once a month or more awaking too
early in the morning and cannot sleep afterwards”, “I have been told by my family and
colleagues that | snore”, and “I had my breathing stopped while sleeping”. Some watch-
keepers indicated “once a month or more feeling hiyari-hatto incidents”

The analysis of cargo ships and tankers revealed there was a notable relationship
between the situation of “once a month or more feeling hiyari-hatto incidents” and the

influence of each “frequency of interrupted sleep”, “sleep delay”, “frequency of interrupted

sleep” and "early morning sleeplessness”.

These results suggest that watch-keeper of each ship have problems related to sleep

due to sleep and lifecycle characteristics.
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Introduction

Every year, numerous marine
accidents caused by human errors occur
at sea near Japan, resulting in
casualties. These accidents have
significant social, economic and
environmental impacts. The proportion
of dozing in all ship accidents is about
10% [1].Marine accidents caused by
Watch-Keepers drowsiness accounts is
increasing tendency.

Marine accidents that had been
described to the judgment record of
Japan Marine Accidents Inquiry Agency
judgments between 1994 and 2003 were

used for analysis [2-5].

The purpose of this study was to
investigate a feature extraction for
occurrences of dozing among watch-
keepers involved in marine accidents
and incidents.

Questionnaire was administered to
watch-keepers.

Methodology

A questionnaire that included
attributes of the watch-keeper, amount
of sleep, problems related to sleep,
fatigue, feeling hiyari-hatto incidents,
and the Epworth sleepiness scale
(ESS)[6] was administered to a sample
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of 7,750 watch-keepers (response rate:
21.3 %).

Sending of questionnaire:

(a) Fishing vessels Sent to Japan
Fisheries Cooperatives (2,284
copies)

(b) Cargo ships, Tankers, other types of
ship Sent to 383 offices (4,617
copies)

(c) Pleasure boats Sent to 703 owners
of boat (Cooperated with Japan
Sailing Federation)

Contents of questionnaire:

1. Property of Watch-keeper Age,
Exercise times, Smoking, Alcoholic
drinking

2. Situation of work Sea experience,
Number of crew, Tonnage of ship,
Shift of watch, Time of operating
ship per day

. Feeling hiyari-hatto (near miss)
incidents (a situation deemed to
bear the risk of marine accident
occurring) by drowsiness in the past
a year

4. Problems due to sleep duration of

sleeping hours, Sleep delay,

Frequency of interrupted sleep,

Early morning sleeplessness,

w

Snoring, Sleep apnea
5. The Epworth Sleepiness Scale (ESS)

The cross tabulation for the
questionnaire results was conducted by
the correlation analysis using
Spearman’s rank correlation coefficient,
Pearson’s chi-square test, Wilcoxon’s
rank sum test and Kruskal-Wallis test.

Results

Fig.1 shows “Near miss incidents
in the past year and sleeping hours per
day”. The horizontal line represents rate
of near miss incidents frequency. A
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Fig. 2. Near miss incidents in the past year and
frequency of sleep per day
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Fig. 3. Near miss incidents in the past year and
sleep delay
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Fig. 4. Near miss incidents in the past year and
frequency of interrupted sleep
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legend of Fig.1 is applied in Fig.2-
Fig.11.The vertical line represents

duration hours of sleep per day ahours/  frequency.
As shown from this graph, a higher

1day).

As shown from this graph, the

longer the duration of sleep, the
fewer near miss incidents occur
(p<0.01).

Fig.2 shows “Near miss
incidents in the past year and
frequency of sleep per day”. The
vertical line represents frequency
of sleep per day (times/1day).

As shown from this graph,
the greater the frequency of
sleep, the more near miss
incidents occur (p<0.05).

Fig.3 shows “Near miss
incidents in the past year and
sleep delay”. The vertical line
represents sleep delay that is
duration from going bed to sleep
(min).

As shown from this graph,
the longer the sleep delay, the
more near miss incidents occur
(p<0.01).

Fig.4 shows “Near miss
incidents in the past year and
frequency of interrupted sleep”.
The vertical line represents
frequency of interrupted sleep.

As shown from this graph,
the more frequent the occurrence
of interrupted sleep, the more
near miss incidents occur
(p<0.001).

Fig.5 shows “Near miss
incidents in the past year and
frequency of early morning
sleeplessness”. The vertical line
represents frequency of early
morning sleeplessness.

As shown from this graph,
the more frequent the occurrence
of early morning sleeplessness,
the more near miss incidents
occur (p<0.05).

Fig.6 shows “Near miss

incidents in the past year and snoring”.
The vertical line represents snoring
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Fig. 5. Near miss incidents in the past year and

frequency of early morning sleeplessness

®

2.8
No 65.9 28.4 IH
(n=707)
Yes 59.1 333 4.
(n=926)
0 20 40 60 80

100

Fig. 6. Near miss incidents in the past year and
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Fig. 7. Near miss incidents in the past year and

sleep apnea
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Fig. 8. Near miss incidents in the past year and
degree of tiredness
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Fig. 9. Near miss incidents in the past year and
amount of smoking per day
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Fig.10 Near miss incidents in the past year and
amount of alcoholic drinks per day

keepers is associated with a greater
number of near miss incidents (p<0.01).

Fig.7 shows “Near miss incidents in
the past year and sleep apnea”. The
vertical line represents sleep apnea
frequency.

As shown from this graph, a higher
frequency of sleep apnea among watch-
keepers is associated with a greater
number of near miss incidents (p<0.05).

Fig.8 shows “Near miss incidents in
the past year and degree of tiredness”.
The vertical line represents degree of
tiredness.

As shown from this graph, the more
frequent the occurrence of strong
tiredness, the more near miss incidents
occur (p<0.001).

Fig.9 shows “Near miss incidents in
the past year and amount of smoking
per day”. The vertical line represents
amount of smoking per day.

As shown from this graph, the
greater the amount of smoking, the
more near miss incidents occur
(p<0.01).

Fig.10 shows “Near miss incidents
in the past year and amount of alcoholic
drinks per day”. The vertical line
represents amount of alcoholic drinks
per day. Consumption of alcohol based
on 1 drink = 350 mL beer.

As shown from this graph, the
greater the consumption of alcohol, the
more near miss incidents occur
(p<0.05).

Fig.11 shows “Near miss incidents
in the past year and Epworth Sleepiness
Scale (ESS)”. The vertical line
represents Epworth Sleepiness Scale
(ESS) score category.

As shown from this graph, the
greater the degree of sleepiness, the
more near miss incidents occur
(p<0.001).

The vertical line represents type of
operating ship (Fig.12-Fig.15).

Fig.12 shows “Frequency of sleep
per day and type of operating ship”. The
horizontal line represents rate of
frequency of sleep per day (times/1day).

As shown from this graph, about
70% of watch-keepers on Cargo ships
and Tankers sleep two or more times per
day (p<0.001).

Fig.13 shows “Sleep delay and type
of operating ship”. The horizontal line
represents duration of sleep delay (min).

As shown from this graph, about 40
or 50% of watch-keepers on Cargo ships
and Tankers report sleep delay more
than 31 min (p<0.001).
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Fig. 11. Near miss incidents in the past year and
Epworth Sleepiness Scale (ESS)
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Fig.12 Frequency of sleep per day and type of op-
erating ship
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Fig.13 Sleep delay and type of operating ship

Fig.14 shows “Frequency of inter-
rupted sleep and type of operating
ship”. The horizontal line represents fre-
quency of interrupted sleep.

As shown from this graph, Watch-
keepers on Cargo ships and Tankers
report a high frequency of interrupted
sleep (p<0.001).

Fig.15 shows “Degree of tiredness
and type of operating ship”. The hori-
zontal line represents degree of tired-
ness.
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Fig.14 Frequency of interrupted sleep and type of
operating ship
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Fig. 15. Degree of tiredness and type of operating
ship

As shown from this graph, Watch-
keepers on Cargo ships and Tankers
report a high percentage of strong de-
gree tiredness (p<0.001).

Conclusions

Considering the circumstances
mentioned above the risk factors of the
near miss shows as follows, with signif-
icance level to each. Risk factors for
near miss incidents are “Sleeping hours
per day”,“Frequency of sleep per day”,
“Sleep delay”, “Interrupted sleep”, “Ear-
ly morning sleeplessness”, “Snoring”,
“Sleep apnea”, “Degree of tiredness”,
“Amount of smoking ”, “Amount of alco-
holic drinks” and “Epworth Sleepiness
Scale”.

The analysis of cargo ships and
tankers revealed there was a notable
relationship between “Frequency of
sleep per day” due to shift of watch and
the influence of “Sleep delay”, “Fre-
quency of interrupted sleep” and “Early
morning sleeplessness”.

Consequently, these factors were
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related to of “frequency of near miss
incidents”.

These results suggest that watch-
keepers have problems related to sleep
due to sleep and lifecycle characteris-
tics.
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Pe3lome

AHAJIN3 OCHOBHbIX ®AKTOPOB,
CBA3AHHbIX C 3ACbINAHVNEM
BAXTEHHbIX, MPMBOAALLNX K

ABAPUAM HA CYOAX B ANMOHUN

CuHcyka Ypyiumaanu, Tocuku Kukydu,
Tocukan3y TepacaBa, KOaxun CaHo

MNpoBeneH aHannM3 OCHOBHbIX OCOOEH-
HOCTeln pexuma Tpyaa, 00yCnoBAEHHbIX He-
CEeHVeM BaxT Ha Cy[AaX PasfiNyHbIX TUMNOB (Cy-
XOrpy3bl, TAHKEPbI, NPOryf0YHbIE Cyaa 1 ap.)
Nno OaHHbIM aHKeTUpoBaHUsA 7750 MOPSKOB.
YCTaHOBNEHO, YTO BaxTeHHble opuULEepbl OT-
MeyYaloT Hanmyme npobnem, CBA3AHHbIX C
pPasIyYHbBIMU BUOaMm HapyLLEeHWIA CHa (Heno-
cTato4yHoe obLee BpeMs CHa 3a CyTKW, Ha-
PyLUEHME PErYASPHOCTU B MPEOOCTaBIEHNN
BPEMEHW ON1s1 CHA, NIULLEHNE CHA BO BPEMS
rPy30BbIX Onepaumni, nNPepbIBUCTbIA COH U
ap.). NokazaHo Hannyne OOCTOBEPHOW B3a-
MMOCBS3M MeXy XapakTepoM CHa U 4acTo-
TOM NHUMAOEHTOB, NPUBOASALLMX K aBAPUAHO-
CTU Ha ¢pnorTe.

KnioveBsbie crioBa: aHasini3 aBapuriHoOCTU,
mMopckasi aBapusi, COH

Pe3lome

AHAJ1I3 OCHOBHWNX ®AKTOPIB,
NOB'ASAHNX I3 SACUTMNAHHAM
BAXTOBUX, WO NMPN3BOAATL OO
ABAPI/ HA CYOHAX B AMOHIT

CiHcyke Ypywmnani, Tociko KikyHi,
Tocikan3y TepacaBa , KOaxi CaHo

lMpoBeneHo aHani3 OCHOBHUX 0COONU-
BOCTEN pexumy npaui, 06yMoOBNEHNX He-
CEHHSAM BaxT Ha cygax Pi3HMX TUMiB (Cyxo-
BaHTaxi, TaHKepPW, NPOrynsgaHKOBI CyaHa Ta
iH) 3a JaHMMKM aHKeTyBaHHA 7750 MOpSKiB.
BcTaHOoBEHO, WO BaxTOBi 0diuepu Bia3Ha-
yaloTb HasABHICTb NpPoOneM, NMoB'dA3aHUX 3
Pi3BHUMW BUAAMW NOPYLWEHb CHY (Hemo-
CTaTHE 3arajibHUiA Yac CHy 3a goby, nopy-
LWEHHS PerynsapHOCTi Yy HaJaHHI Yyacy ang
CHY, N036aBNEHHA CHY Mif, YaC BaHTaXHUX
ornepadin, nepepmB4acTuUin COH Ta iH.) No-
Ka3aHO HasiBHICTb AOCTOBIPHOI B3AEMO3B'-
A3KY MiX XapakTepOoM CHY i HaCTOTOIO iHLN-
OEHTIB, WO Npmn3BOAATbL A0 aBapPIiNHOCTI Ha
dNoTi.
KntoyoBi cnoBa: aHasni3 aBapiriHOCTI,
MopcCbKa aBapisi, COH
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