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WORK RELATED DEATHS AT SEA

Seafaring has long been recognised as one of the more dangerous occupations as it presents workplace
hazards in a combination rarely encountered in other occupations. Available recent studies on occupa-
tional health and safety of seafarers have concentrated on nationally manned fleets mostly operated out
of North-European countries.

Recent studies on the supply and demand of seafarers have pointed to the fact that international ship-
ping relies pre-dominantly on ships manned with seafarers from mostly Asian nations.

This study examines the records of the Singapore Marine Department of fatalities on board Singapore
ships.

In the ten year period covered (1986-1995), a total of 373 deaths were identified which fulfilled the in-
clusion criteria. The victims came from 26 different countries, with Singapore resident seafarers form-
ing only the fourth largest group. The biggest number of deaths was attributed to maritime disasters,
followed by deaths due to illness, of which the biggest share was formed by heart related illnesses. The
third biggest cause of death were occupational accidents and personnel working on deck constituted the
biggest group of victims. Most occupational accidents were caused by lack of procedures or negligent
working practices.

KEYWORDS: occupational accidents, seafarers, merchant ships, fatalities, Maritime disasters, total
losses

1. INTRODUCTION

The occupation of merchant seafarersisa dangerous one exposing them to hazards
in a rarely encountered combination. Among these specific risks are exposure to
extreme weather conditions, dangerous enclosed spaces, noisy mechanical equip-
ment or toxic cargoes. When travelling all over the world, seafarers may be ex-
posed to unusual or rare diseases caused by infectious agents unknown in their
countries of residence. All of these hazards might be even more increased through
the lack of direct access to medical assistance while at sea or in remote ports.

A recent study into the supply and demand of seafarers world-wide esti-
mated thatapproximately 1,030,000 seafarers are employed on merchant cargo ships
world-wide. The study also highlighted that the majority of modern day seafarers
originate from non-industrialised countries, mainly East and Southeast Asia.
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Available recent studies investigating the risks for, .and mortality and
morbidity of, seafarers concentrate on industrialised countries thus examining
pre-dominantly nationally manned fleets with often Partu;ular characteristics
of trade or employment or types of ships involved. Little is known about the
causes and circumstances of deaths at sea on merchant ships from other coun-
tries, manned by multinational crews.

The study presented in this paper investigates patterns of fatalities in an
internationally manned fleet with a view to establish differences to other fleets.

2. MATERIALS AND METHODS

The Republic of Singapore has along tradition in operating a shipping register,
which over time evolved from being perceived as an open register to a quality
register with a well established maritime administration. As a Commonwealth
member, Singapore has reporting system for deaths on board ships, which is
similar to that of other Commonwealth nations and is largely modelled on the
British system prior to the introduction of the Merchant Shipping Act (1979).

Singapore shipmasters are obliged to report any birth or death occurring
on board a Singapore ship to the Marine Department, failure to do so would re-
sultin a maximum fine of Sin$ 2,000 (Singapore Merchant Shipping Act, Sect. 91,
Ch. 179).

The reports and statements submitted by the shipmaster are reviewed by
a Marine Superintendent, who decides upon the necessity to hold a marine in-
quiry or carry out an investigation.

The study covers deaths of seafarers signed on Singapore flag seagoing
ships. A seafarer was defined as a person gainfully employed on board a mer-
chant ship, having been signed on the ships’ articles. This definition excludes
passengers or accompanying family members but includes company superin-
tendents. Not included were deaths on non-merchant ships, such as dredgers,
harbour craft and fishing craft.

The categorisation of cases was based on the evidence as found in the
case files and comprised mainly extracts from ships’ logbooks; ship masters’
statements; statements from various crew members; communication with the
shipowners or managing agents, often in the form of telex or telefax communi-
cation; death certificates or autopsy reports, if necessary accompanied by a

transl.aﬁon; police statements and other case records; lawyers’ statements; and
occasionally correspondence with relatives.

_ No documents or files of marine inquiries or investigations were made
available, since these are considered confidential under the Singapore Mer-
chant Shlpplng Act. To ensure completeness, the records were compared with a
print-out of shipping accidents as recorded by the Institute of London Under-
vynters, which covere_d the years 1990-94; the annual casualty statistics as pub-
lished by Lloyd’s Register of Shipping , the on-line database of Lloyd'’s List, for
the years 1991-95 and abook covering maritime disasters which is largely based
on information compiled by Lloyd’s Maritime Information Services Ltd.
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Figure 1: The Singapore Fleet and the Number of Singapore Seafarers (1986-1995)
surce: annual reports Marine Depertment, personal communication

For the purpose of this study, deaths were categorised in 8 broad groups: mar-
itime disasters; occupational accidents; deaths due to illnesses; individual persons
missing at sea for no apparent other reason; homicides; suicides; off-duty and finally
unclear causes.

3. RESULTS

The Signapore Fleet and Safarer employment:

Over the study period, the Singapore fleet expanded continually from 738
ships with 6,859,814 grt in 1986 to 1,501 ships with 13,498,279 grtin 1995. In line with
this growth of fleet, the number of seafarers employed on Singapore ships rose from
9,785 in 1986 to 20,534 in 1995.

Figure 1 shows the development of the Singapore fleet in terms of numbers of
ships registered and the employment of seafarers.

4. CAUSES OF DEATH

The Singapore Mercantile Marine Office (MMO) gave access to files concerning a
total of 313 deaths on board ship. From the other sources mentioned above, an-
other 4 accidents to the ship could be identified, which resulted in a further 60
deaths.

263 of the deceased were males, the gender of the remaining victims could
not be established.

Figure 2 gives the distribution of causes of deaths. The majority of deaths is
tobe attributed, to maritime disasters, mostly vessels sinking or disappearing with-
out trace.
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Figure 2: Causes of death
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5. LOCATION OF THE SHIP AT THE TIME OF DEATH
The location of the ship at the time of death is shown in table 1. Given the fact that

42.5% of all deaths were attributed to maritime disasters, it would not surprise that
the majority of deaths occurred while the ship was at sea.

Table 1: Location of the ship at time of death

Cause of Death Total at sea in port on roadstead River
Occupational Accident 53 23 22 6 2
Illness 70 33 29 8 2
Maritime Disaster 193 169 12 12

ér;gmdual Person missing at 21 17 0 7

Homicide 6 0 6 0

Suicide 7 4 2 1

Off-duty Accident 19 2 12 4 1
Unclear Cause 4 1 2 1

Total 373 249 85 36 3

Note: Roadstead: an area neara port river estuary, where the ship li i
0 02 . b plines at anchor or where the ship ma
drift waiting for a pilot or clearance to enter the port. The ship is thus neither in port nor at sea.p 4

6. COUNTRIES OF ORIGIN OF THE VICTIMS

Singapore manning regulations are strict and detailed but th. i

182 _ : ; ey stipulate no re-
strictions as regards the nationality or country of origin of the s};afager. The free-
dom of .Smgapoxze shipowners in sourcing their crews is reflected in the
distribution of nationality of the deceased who came from 26 different countries.
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The Phillippines, Indonesia, India, Singapore, Burma and Korea were the main

countries of residence. All other countries had under 10 victims. The nationality of
60 seafarers was unknown.

7.TYPE OF SHIP

Based on t.he ship’s name and gross tonnage as recorded in the accident files, the
lt)ype];;)f ship was determined by referring to the annual Lloyd’s Register of Ships
00KsS .

Table 2: Causes of death by type of ship

Type of Ship Total md?;itigre illness o‘;lé%at' n:;:_iel;g homicide suidde offduty unclear
Oil Tanker 75 34 15 14 6 1 2 1 2
Bulk Carrier 64 30 13 9 2 4 6

Ore-Bulk-Oil 3 1 1 1

General Cargo 128 98 12 10 4 1 2 1
Container Ship 35 10 10 8 3 1 3

Chem. Tanker 1 1

LPG Tanker 6 2 1 2 1

Tug 42 19 10 4 3 1 1 4

Supply Vessel 10 3 4 2 1

Vehicle Carrier 8 4 3 1

unknown 1 1

Total 373 133 70 53 21 6 7 19 4

When assessing the risk of death in relation to type of ship, table 2 seemingly
suggests that general cargo ships followed by tankers and bulk carriers pose the
highest risk, as they report the highest numbers of death. A look at the annual fleet
statistics, as published by the Singapore, Marine Department, tells us, however, that
the Singapore fleet is dominated by tugs, oil tankers and general cargo ships. Statis-
tics on the number of seafarers employed on different types of ships would then al-
low a more informed assessment of risk of death. Unfortunately, the Singapore
Marine Department does not compile such statistics and it is therefore suggested
that the number of ship-years at risk could be used as a denominator to compare the
risk of fatality.

In figure 3 the relative risk of death due to maritime disasters is shown.

The risk of death due to a maritime disaster is much higher on general cargo
ships and bulk carriers than the average, with container ships and oil tankers being
close to the average rate of fatalities. For both general cargo ships gnd bulk carriers,
the higher risk of death is mainly due to foundered or sunken ships.

The mean age of seafarers dying in a maritime disaster was 38.04 years (stan-
dard deviation: 8.0g3; median age: 37.0 years), the age was known for 110 of the 193
victims.
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Figure 3. Risk of death due to maritime disasters
source: author

8. DEATHS FOLLOWING AN OCCUPATIONAL ACCIDENT

The second largest group of non-natural deaths is due to ‘occupational accidents’,
with 53 reported deaths.

A more detailed review shows that there are several areas of particular dan-
ger, and the accidents were grouped according to the area of work on board the ship,
where the accident happened. Six subgroups were formed:

— falls over board when working on deck or on the ship’s side
accidents in cargo holds
accidents in the engine room

accidents in tanks or enclosed spaces

accidents while working on deck including mooring/ anchoring opera-
tions

— various causes

The deck department is the most dangerous workplace on board. Indeed
only 13.2% of the victims were working in the engine department and no occupa-
tional accident resulting in a death occurred among the group of catering workers.

Most victims are manual workers on deck (petty officers and ratings) and the highest

numbers of death are attributable to falls over board or accidents during opening

and closing of hatches, often involving a fall into the hold. When working on deck, in
some cases basic rules of seamanship seem not to have been observed. Crew mem-
bers were washed over board when trying to secure loose items on the foc’sle or
were crushed by waves against bulkheads.

The single most important cause of occupational accidental deaths are acci-
dents which happen in tanks or other enclosed spaces. All of these accidents in en-
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f:losed spaces took place on oil tankers and the case files point to serious deficiencies
in procedures when preparing for entry or monitoring the workers in the tanks or
enclosed space. In almost all cases no rescue equipment had been placed near-by,
ready for immediate use.

' The age of the victim was recorded in the case files in 52 out of the 53 occupa-
tional accident cases. Six victims were under 25 years, none under 18 years and an-
other six victims were over 45 years. None of the victims was over 55 years of age.

The mean age of seafarers dying due to occupational accidents was 35.17
years (standard deviation: 8.32; median age: 35.50 years).

Table 3: Rank of victims of occupational accidents

rank of seafarer
cause of
death o 5 0 b0 . : :
el = L] i '6 - b0 0 o d
R e S o
TR BRI R e e o
S & B R S H G G IR B
cargo
hatches 2 7 1 10
fall over
Boaed 2 1 2 2 2 9
Various 1 1 2 il 1 6
deck/
mooring SESE 25 2 13
tank/
enclosed 1 1 1 2 1 1 2 1 10
space
engine room 1 1 2 1 5
Total il 8 4 1 1 2 8 16 3 0 1 7 1 1 53

More than one third of the 45 seafarers for whom the time served on board was re-
ported, suffered a fatal accidentin the first three months on board and 75% died with
up to 6 months service experience on board

The total time served at sea was only known for 27 of the 53 victims of an occu-
pational accident. Nine victims had up to 5 years total sea experience, another 9 had
between 5 and 10 years experience, one seafarer had been at sea for 10 to 15 years, 3
seafarers had 15 to 20 years sea time and 5 seafarers had over 20 years experience at
sea.

This must be seen in the context of seafaring being an industry with a high
fluctuation rate. When looking at all fatalities, the total ime served at sea was known
for 103 persons out of 373 fatalities. In the category 0 to 5 years sea time the age
spread was from 18 to 50 years of age. The category 5 to 10 years seatime had an age
spread from 25 to 55 years, 10 to 15 years sea time had an age spread from 30 to over
65 years, 15 to 20 years sea time had an age spread from 35 to 65 years and finally over
20 years reached from 40 to over 65 years of age.

The risk of death due to an occupational accident on different ship types is

shown in figure 4.
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Figure 4: Risck of death due occupational accidents

Ship types with small numbers of ships per year are unduly sensitive to even
smaller rates of casualties, thus the high risk on vehicle carriers must be assessed
with care. However, bulk carriers and container ships pose an increased risk ofan oc-
cupational accident to the seafarers, mainly due to falls over board and into the hold
in the case of bulk carriers.

9. DROWNING AS A CAUSE OF DEATH

Altogether 197 seafarers (52.8%) drowned and in figure 5 the different causes of
drowning are shown.

of-duty unclear
5.1% 0.5%

missing at
sea
10.7%
suicide
1.0%
occup.
accident
7.6%

marit.
disaster
74.1%

Figure 5: Cause of drowning
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_Drowning is the main cause of death following a maritime disaster and an oc-
cupahonal aqcndent. Other important causes of drowning are ‘missing at sea’ and
‘off-duty’ accidents, often when returning to the ship.

10. DISCUSSION

This study examines reported non-natural deaths of merchant seafarers which oc-
curred on board of Singapore merchant ships. Death is the ultimate consequence
of an injury suffered but serious accidents do not always lead to immediate death.
The availability of medical help, the position of the ship relative to the shore and of
crew properly trained in first aid or advanced medical care may influence the out-
come of a serious accident. The results of this study thus do notlend themselves to
generalisations on the risks of the occupation as a seafarer. Other data on non-fatal
illnesses, accidents and near misses must be taken into account in judging the risks
to which modern day seafarers are exposed. For Singapore ships, such records are
not available for review.

It is very difficult to judge the quality of reporting or the rate of un-
der-reporting. The main reason for an under-reporting is probably the fact that Sin-
gapore laws make the results of marine inquiries confidential, even for research
purposes. As mentioned before, other (additional) sources were consulted and four
maritime disasters were identified, which led to the death of altogether 60 seafarers.

This study is clearly biased towards sudden deaths following an accident. An
analysis of deaths due to natural causes (illnesses) was beyond the scope of this
study.

Follow-up studies into serious accidents which may have led to prolonged
hospital stays or death after signing-off the ship may have been desirable but cannot
be carried out for Singapore flag ships. By law, Singapore ship owners have no re-
strictions in sourcing their crews. They can choose to employ seafarers from any
countryin the world, as long as the seafarer complies with the training requirements
as stipulated by the then Marine Department and now Maritime and Port Authority
(MPA). On the other hand, seafaring has been characterised as an occupation with a
high fluctuation rate . In an internationally manned fleet such as Singapore, there is
no register of seafarers employed on Singapore ships and seafarers employed by
Singapore companies may alternate between Singapore and non-Singapore flag
ships.

Additionally, there are other reasons why the study may not cover all work re-
lated fatalities among Singapore merchant seafarers. If for example the seafarer has
been signed off for the very reason of an injury suffered, or an illness contracted
while on board, and he dies shortly after being signed off, there would be no legal ob-
ligation for the master to report such a death. Indeed, the ship master may not even
be aware since the death may not have been communicated to him.

In general, occupational accidents were not at all investigated by the MMO.
As a rule the marine superintendent managing the case file accepted the statements
by the ship’s master and crew as sufficient. This can hardly be fieemed to constitute
an in-depth investigation of a fatal occupational accident carried out by Singapore
investigators.

Even for several accidents involving the loss of the whole ship or other serious
accidents to the ship leading to loss of life, no formal investigation has been carried
out. However, two of the maritime disasters which led to the sinking of the ship and
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consequent loss of life, were investigated by the German Seeamt Emden. The Gel_’man
Marine Accident Investigation law calls for an investigation to be carried out,_l‘f the
ship in question had been under the command of the holder of a German certificate
of competency. The results are then published by the German Maritime Authorities.

The main aim of the Singapore MMO seemed to have been to ensure that the
family of the deceased received the personal effects and any 0\_1tstand1ng wages and
to confirm that indeed death had occurred. This can more be likened to the function
of a registrar of births and deaths than to a coroner’s inquiry.

The case files thus cannot be used for detailed reviews and analysis of causes
of accidents, but the study was able to demonstrate that seafarers working in the
deck department are particularly at risk of an occupational accident and most acci-
dent victims are of a relatively senior rank (officer or petty officer).

In a recent study covering Polish seafarers, the two departments deck and en-
gine had aboutan equal share of victims . Hansen reports increased standard mortal-
ity rates (SMR) for all age groups and departments compared with the Danish male
population. But deck ratings and to a lesser extent engine ratings have about two
times higher SMRs than deck or engine officers.

The case files also suggested that in several cases there were indications that
poor working practices and lack or availability of preventive safety equipment may
have led to these fatalities.

In particular the outcome of the cases of falling overboard while working at
the ship’s side or climbing Jacob's ladders, could perhaps have been mitigated if the
seafarers had carried a self-inflating life-vest, used a safety harness or if a security
guard had been placed on deck while work was carried out on the ship’s side. The
melzlrrittsdof .t}}ese.so}-zcallled (’1single chamber life vests” have been discussed in a recent
court decision in England .

Mooring operations have long been recognised as an activity involving a high
degree of risk which may sometimes lead to serious and fatal accidents . In this study
only one accident was identified which happened while berthing the ship when a
mooring rope broke. Six seafarers died while working on deck in bad weather when
they were crushed by waves against ships parts and suffered multiple injuries.

But the single mostimportant cause of death was working in enclosed spaces,
a parﬁcduly fiangerous area on board ships, with oxygen depletion leading to suf-
focation. In this study 10 occupational accidental deaths were to be attributed to this
cause. Hansen highlighted that oxygen contents of the enclosed spaces were not
checked and safety lines were notrigged which delayed the rescue. Similar facts can
E;ailet;cll‘c;ated frgm th;a1 respective Singapore files. All cases of deaths in enclosed

ened on oil tankers, a secti DT D Sq b
larly prour:ipof its good safety rec:ordc.:‘Jon oftbeshippingmdustzywhich bparicy

The mean age of the victims of i i
those who perisheg in maritime djsgstziglgggc;g:lrscg gigttft(st?éi;’;agsa)safegsft:;

by Hansen for Danish seafarers (35.5 years) whereas Roberts reports a much higher
s oot 2yesor compational deaths inlhe Prifish fleet, which ceratilyjreg
and Glen(1997), ge of British seafarers, a fact also mentioned by McConville

The mortality rate of confirmed suicides i :
must bear m _mindt{hat itis possible thzl:la?:;ecs)fls tlll(?ég;;? ?geo c:ﬂz:‘ceer Sct)u dffrslgl):zllt;l?ael
persons missing at sea’ may have been concealed suicides. Itis at leagst a};bamble, ifa
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seafarer distressed enough to take his own life was able to perform his duties and
functions on board the ship properly in the time before death. This should give a
new perspective to the discussion on human errors being the cause of 80% of all
shipping accidents and itis argued that this area is one that should also be addressed
in the current, ongoing discussions on manning levels at the International Maritime
Organisation. Proposals that ‘social matters should not be addressed’ (Lloyd’s List,
1998) seem to be short sighted.

REFERENCES

(1]
2]

3]

4]

[5]

[6]

[7]

8]

[°]
[10]

[11]

[12]
[13]

[14]

BIMCO/ISF(1990) The world-wide demand for and supply of seafarers.
London: BIMCO and ISE

Brandt, L., Kirk, U., Jensen, O. and Hansen, H.L. (1994) Mortality among
Danish merchant seamen. American Journal of Industrial Medicine 25,
867-876.

Dankiewiecz-Snaider, J. (1983) An analysis of mooring accidents on the Pol-
ish Ocean Lines ships in 1975-1980: preventive recommendations. Bulletin
of the Institute of Tropical and Maritime Medicine 42, 173-179.

Hansen, H.L. (1996a) Occupation-related morbidity and mortality among
merchant seafarers with particular reference to infectious diseases. South
Jutland University Centre, Esbjerg/ Denmark. PhD Thesis.

Hansen, H.L. (1996b) Surveillance of deaths on board Danish merchant
ships, 1986-93: implications for prevention. Occupational and Environmen-
tal Medicine 53, 269-275.

Hansen, H.L. and Pedersen, G. (1994) Influence of occupational accidents
and deaths related to lifestyle on mortality among merchant seafarers. In-
ternational Journal of Epidemiology 25, 1237-1243.

Hooke, N. (1997) Maritime Casualties 1963-1997, 2nd edn. London: LLP
Ltd.

Jaremin, B., Kotulak, E., Starnawska, M., Mrozinski, W. and Wojciechowski,
E. (1997) Death at sea: certain factors responsible for occupational hazard in
Polish seamen and deep-sea fishermen. International Journal of Occupa-
tional Medicine and Environmental Health 10, 405-416.

Larsson, T and Lindquist, C. (1992) Traumatic fatalities among Swedish sea-
farers 1984-88. Safety Science 15, 269-275.

Lloyd’s List (1998) Ship’s manning levels back to the fore. Lloyd’s List 12.
Jan. 1998

Lloyd’s Register of Shipping (1995) Lloyd’s Register of Shipping: Casualty
Returns: statistical summary of merchant ships totally lost, broken up, etc.,
annually, London: Lloyd’s Register of Shipping.

Lloyd’s Register of Shipping (1995) Register of Ships, annually, London:
Lloyd’s Register of Shipping.

LMLN(1998) THE PROGRESS. Lloyd's Maritime Law Newsletter 497 (24th
November 1998): London: LLP Ltd.

McConville, J. and Glen, D. (1997) The employment implications of the
United Kingdom's merchant fleet decline. Marine Policy 21, 267-276.



D. NIELSEN, Work Related Deaths at Sep

Pomorstvo, god. 13 (1999), str. 31-42,
42

idi ian Tankers, with specia]
B. (1991) Morbidity of seamen on Norwegian lankers, witk
2 lr\g?eerr;’nce (to thg nervous system. Norsk Tidskrift fr Arbeidsmedisin 1-106.

i i itish merchant seafar-
. (1998) Occupational Mortality among Britis :
b gr?i?éi\éariso)n betwgen British and foreign fleets (1986-1995). Cardiff/
Waies, UK: Seafarers’ International Research Centre.

Sazetak
POVEZANOST RADA I SMRTNIH SLUéA]EVA NA MORU

Pomorski se Zivot vec dugi niz godina smatra jednim od najopasnijih zanimanja buduéi da se u radnoj
sredini javjaju opasnosti inace rijetke u drugim zanimanjima. Najnovija dostupna istraZivanja iz
podrucja medicine rada i sigurnosti Zivota pomoraca usredotodena su na brodovlje s nacionalnom
posadom koja vecinom ne dolazi iz zapadnoeuropskih drzava.

Najnovija istraZivanja o ponudi i potraznji pomoraca isticu Cinjenicu da se medunarodna trgovacka
mornarica pretezno oslanja na brodove s posadom koja u vecini slucajeva dolazi iz azijskik zemalja.
Ovo se istrazivanje bavi proucavanje podataka dobivenih od Odjela koji se bavi proucavanjem nesreca
na moru iz Singaporea, a odnose se na nesrece koje su se dogodile na brodovima pod zastavom
Singaporea.

U desetogodisnjem razdoblju (od 1986. do 1995, godine) zabiljeZena su 373 smrtna slucaja. Zrtve su
bile porijeklom iz 26 razlicitih zemalja, a pomorci sa stalnim boravkom Singaporeu Cinili su tek
Cetortu grupu po broju smrinih slucajeva. Najveéi broj smrtnih slucajeva bio Je uzrokovan nesrecama
na moru, zatim slijedi smrt kao posljedica bolesti, od Cega je najvise zabiljeZeno raznih sréanih bolesti.
Treci velik uzrok smrinosti obuhvada nesreée na radu, pri Semu su Frtve u vedini slucajeva &lanovi
posade koji obavljaju poslove na palubi broda. Veéina nesreéa na radu uzrokovana je nepostojanjem
nacina vodenja poslova odnosno nepaznjom pri obavljanju radnih zadatak,

KLJUCNE RIEC: nesreée na radu, pomorci, trgovacki brodovi, smrtnost, pomorske nesrece



