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A study by Dr Stephen Roberts, of the department of public health, university of Oxford, UK, has found that merchant seafaring and trawler fishing are the most dangerous occupations in the UK. 
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The aim of this study was to investigate the most hazardous of all occupations in Great Britain. The causes of all deaths in British merchant seafaring and trawler fishing, traditionally the two most dangerous occupations, were established for the period between 1976 and 1995 and compared with official mortality statistics for other occupations. Fishermen were 52·4 times more likely to have a fatal accident at work (95% CI 42·9-63·8), and seafarers were 26·2 times more likely (19·8-34·7), compared with other British workers. Although the number of work-related deaths has decreased in recent decades, in relative terms the occupations of fishing and seafaring remain as hazardous as before. If mortality rates in these occupations are to decrease, unsafe working practices, especially unnecessary operations in treacherous conditions, should be reduced. 
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See Commentary 
Historically, merchant seafaring and trawler fishing have been the most hazardous of all occupations. In 1885, a British Royal Commission reported that 10 021 seamen (one in 63 per year) had died from accidents in British shipping between 1881 and 1883.1 Although mortality rates fell over time, seafaring was again cited as the most dangerous occupation in 1934.2 By the early 1970s, trawler fishing was the most hazardous occupation in Great Britain.3 

The main aims of this study were to establish the fatal accident rates in British seafaring and fishing between 1976 and 1995, and to compare these rates with those for all other occupations, and all workers in Great Britain. These comparisons cannot be made routinely, since deaths at sea are not usually registered with local registrars of deaths and are not included in routine national occupational mortality statistics, but separately at the Registrar General for Shipping and Seamen (RGSS).3 In this study, details of all deaths in British seafaring and fishing that happened at work or within 30 days of any discharge ashore, were obtained from mortality files at the RGSS and the Marine Accident Investigation Branch (MAIB). 

The data sources used for seafarers and fishermen were for the UK (England, Wales, Scotland, and Northern Ireland), whereas all others just covered Great Britain (England, Wales, and Scotland). Data about the numbers of seafarers and fishermen employed in UK shipping and fishing were obtained from government statistics, which are published annually for seafarers by the Departments of Trade (1976-81) and of Transport (1982-88), and the MAIB (1989-95), and for fishermen by the Ministry of Agriculture, Fisheries, and Food (1976-95). These combined data yielded total populations of 983 119 seafarer-years and 440 355 fishermen-years at risk. 

Mortality rates were calculated with original study data from the RGSS and the MAIB, and official statistics from the Office of Population Censuses and surveys (OPCS) and the Health and Safety Executive (HSE) in Great Britain. Numerators were all fatal accidents occurring at the workplace and denominators were the populations of workers at risk. First, comparison was made with all workers in Great Britain, and for those working in five main industrial sectors, as published by the HSE between 1976 and 1995.4 Second, individual occupations in Great Britain based on OPCS statistics for 1979-80 and 1982-83 (fatal accidents), and 1981 (census populations).5 Occupational statistics for fatal accidents at work were unavailable for the years around the 1991 census. 95% CIs of mortality rates for fishermen and seafarers were adjusted for multiple deaths arising from the same accident (such as when ships or trawlers founder) by use of a normal approximation to the compound Poisson distribution. CIs for agriculture, forestry, and fishing were calculated with the standard Poisson distribution, CIs for all other industrial sectors and for all workers were adjusted with a negative binomial distribution. CIs for all other individual occupations were not adusted because disaggregated official data were not available. Multiple death rates are low in most occupations and would have only a small widening effect on CIs. 

Of 1405 deaths in British seafaring, 507 (36%) were caused by accidents at work. The remainder of deaths were through illness (n=600), suicide (53), homicide (17), disappearance at sea or other unexplained causes (195), and non-work-related traffic accidents (33). For fishermen, accidents at work caused 74% of deaths (454 of 616); other reasons were illness (77), suicide (4), homicide (2), and unexplained causes (79). 

Fatal accidents in seafaring refer to drowning (251 of 507), injury (185), asphyxiation by fumes (69), and other causes (2). In fishing they refer to drowning (394 of 454), injury (43), asphyxiation (16), and other causes (1). Fatal accident rates in seafaring (51·6 per 100 000 worker-years), and fishing (103·1 per 100 000 worker-years) were 26·2 times higher (95% CI 19·8-34·7) and 52·4 times higher (42·9-63·8), respectively, than for all workers (table). Both occupations were much more hazardous than construction, manufacturing, and other industrial sectors. 



	
	Workers who died from accidents at work
	Fatal accident rate per 100 000 worker-years (95% CI)

	Fishermen*
	454
	103·1 (87·5-118·7)

	Merchant seafarers*
	507
	51·6 (38·7-64·5)

	Energy and water supply 
	700
	10·0 (6·7-13·9)

	industries†‡

	Agriculture, forestry, and 
	737
	8·8 (8·2-9·5) 

	fishing†§

	Construction
	2404
	8·4 (7·6-10·3) 

	Manufacturing 
	2264
	2·2 (1·9-2·5) 

	Service industries†
	1619
	0·7 (0·6-0·7) 

	All workers¶
	9543
	2·0 (1·7-2·2) 

	Data are from HSE, 1976-95 unless otherwise stated. CIs adjusted as described in the text.*Original study data, based on official mortality files at the RGSS and the MAIB. †HSE data from 1981-95. ‡Excludes self-employed people. §Excludes trawler fishing. ¶Excludes trawler fishing, merchant seafaring, and civil aviation, which are not covered under HSE legislation.

	Mortality rates for accidents at work in UK fishing and seafaring, all workers, and workers in five main industrial sectors, in Great Britain




A comparison of fatal accident rates for individual occupations showed that trawler fishing and seafaring ranked as the first and second most hazardous occupations (figure). The fatal accident rate in fishing was significantly higher than for all shore-based occupations (p<0·01), whereas that in seafaring was significantly higher than for all occupations (p<0·05) apart from aircraft flight deck officers and railway lengthmen. 

	


	Mortality rates for fatal accidents at work for the 30 most hazardous occupations in Great Britain (1979-80, 1982-83) 

Horizontal bars=95% CIs, adjusted as described in the text for fishing and seafaring. 


Casualties to ships or trawlers accounted for higher mortality in British fishing (270 deaths; mortality rate 61·3 per 100 000 worker-years) than in seafaring (159; 16·2). These losses were mainly due to trawlers foundering in adverse weather (115 deaths), but were also caused by groundings (38), collisions (29), or trawling nets becoming snagged on shipwrecks and other underwater obstructions (26). In merchant shipping, isolated disasters caused large loss of life; for example, the foundering of the bulk carrier Derbyshire during a typhoon in the North Pacific (42 deaths) and the capsize of the ferry Herald of Free Enterprise (38). 

Mortality from direct personal accidents that arose through work duties was also higher for fishermen (mortality rate 33·6 per 100 000 worker-years) than seamen (21·0). These deaths mainly resulted from injuries and falls overboard during hauling-in or shooting-out operations with trawling nets (82 deaths), and often arose in adverse weather (gale force 8 or worse in 14 of 50 reported cases). Fishermen and seafarers were both at high risk of accidental falls and unexplained drowning in docks when returning to their ships from ashore (10·2 vs 13·2). 

These results show that trawler fishing and merchant seafaring are still the two most dangerous occupations in Britain. Fatal accident rates of 145, 143, and 116 per 100 000 worker-years in Danish, Australian, and Alaskan fishing corresponded, respectively, to relative risks of 53, 18, and 26 with all workers in Denmark, Australia, and the USA. Trawler fishermen have to contend with unique occupational and weather-related hazards; these, together with economic pressures, often make this industry unreceptive to the introduction of safety measures. 

Prevention efforts should be directed, most importantly, towards reduction of hazardous working practices in trawler fishing. In particular, they should be aimed at the unnecessary operation of small trawlers and trawling net manoeuvres in hazardous weather and sea conditions. Although mortality rates in fishing and seafaring have fallen in recent decades, there has also been an overall decline in fatal occupational injury rates, and, in relative terms, these two occupations remain as hazardous as before. 

Conflict of interest statement 

None declared. 

Acknowledgments 

I thank Michael Goldacre for comments on the manuscript, Henrik L Hansen for advice on study design, Ruth M Ripley for help with adjustment of CIs, and the Registrar General for Shipping and Seamen and the Marine Accident Investigation Branch for providing access to their mortality files. This study was supported by funding from the International Transport Federation Seafarers' Trust. The funding source had no role in study design, data collection, data analysis, data interpretation, or in the writing of the report. 

1 Royal Commission on Loss of Life at Sea. Loss of life at sea: first report of the Royal Commission on Loss of Life at Sea with minutes of evidence and appendix. London: Eyre and Spottiswoode, 1885. 

2 Home WE. Mortality of British merchant seamen. Lancet 1934; 225: 1081-83. 

3 Schilling RSF. Hazards of deep-sea fishing.  Br J Ind Med 1971; 28: 27-35. [PubMed] 

4 Health and Safety Executive. Health and safety statistics [annual reports]. London: HMSO, 1977-96. 

5 Office of Population Censuses and Surveys. Occupational mortality: decennial supplement, 1979-80, 1982-83, Great Britain, part II [microfiche tables]. Series DS no 6. London: HMSO, 1986. 



Unit of Health-Care Epidemiology, Department of Public Health, University of Oxford, Oxford OX3 7LF, UK (S E Roberts PhD) (e-mail:stephen.roberts@uhce.ox.ac.uk)

[image: image1.png]




[image: image2.png]


