INCIDENCE OF SELF-REPORTED OCCUPATIONAL INJURIES IN SEAFARING
ABSTRACT

Aims Seafaring is known as a high-risk industry. The aims were to describe the incidence

of non-fatal injuries among seafarers, including testing the hypothesis that long working hours might result in higher injury rates.

Methods A questionnaire study of injury on the latest tour of duty was carried out among

seafarers in. The seafarers were asked if they were injured during the latest tour of duty and what was the number of hours worked.

Results During the latest tour of duty, 9.1% of all seafarers were injured and 4.3% had an

injury with at least 1 day of incapacity. The injury incidence rates for cargo ships and tankers: 39.5 per 1 million work hours and 37.6 per 100 000 days. Multivariate analyses: incidence rate ratios (IRR) for >70 working hours per week compared with <57 h: 0.90 [95% confidence interval (95% CI) = 0.61–1.32]; non-officers compared with officers: IRR = 1.57 (95% CI = 1.14–2.15); seafarers <35 years compared with ≥35 years of age: IRR = 2.11 (1.57–2.86); tour lengths ≥117 days compared with <117 days: IRR = 0.27 (0.19–0.39). Main work area on the deck and in the service area compared with work in the engine room: IRR = 0.37 (0.27–0.52) and IRR = 0.49 (0.26–0.91), respectively.

Conclusions There was no evidence that long working hours alone resulted in higher injury rates. Low self-perceived health, lack of use of personal protection and lack of occupational safety on board were significantly related to an increase in the injury risk.
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Introduction

Seafaring is a high-risk occupation, and the safety aspect of work on board ships is a major concern for both ship owners and seafarers [1]. The relative risk of mortality due to accidents at work has been found to be higher than for all workers in some countries, and several of these accidents were due to hazardous working practices [2]. While the occurrence of fatal occupational injuries has been studied, non-fatal injuries have rarely been reported and where reports do exist, cumulative rates, as opposed to incidence rates, are typically documented. Incidence rates based on the number of workdays and hours would give a greater opportunity for comparing rates over different strata [3]. Goethe and Vuksanovic [4] have demonstrated the need for a uniform international registration of diseases and occupational injuries among seafarers. The ILO/WHO have pointed to the need for occupational injuries suffered on board ships to be registered internationally and for such registration to include minor injuries that could under other circumstances have been of a more serious nature [5]. 
On the basis of reports from insurance and maritime authorities, there is a relative risk of 1.7 for all injuries in merchant seafaring compared with shore-based industries [6]. South East Asian seafarers working on ships from very many flag states, with highly different administrative routines for injury reporting, impede comparable studies in international injury studies. Several studies have therefore resorted to the use of self-reported questionnaires [7–10]. Many of the researches say that these injuries are related to fatigue [11-12] and issues regarding the general health of the seafarers and the on-board occupational safety [13,14]. 
This study sought to address the absence of research into seafarers’ non-fatal occupational injuries in the country. The aims were to describe the incidence rates and ratios of non-fatal injuries among seafarers; to test the hypothesis of a supposed relation between number of working hours per week and risk of injury; and to investigate whether self-rated health, self-rated occupational safety of the ship and use of personal protection (e.g. gloves or mask) had any relation to the risk of injury.

Methods
The study was carried out in 2009 in India, 150 questionnaires were consecutively collected in one or more medical clinics when the seafarers attended for their biannual health examination. All seafarers must pass the health examination every second year to stay in seafaring, and we assumed the samples to be random samples from each of the participating clinics.
Questionnaire

The questionnaire, originally written in Danish, was translated into English, which was used in some International studies.
The questionnaire has questions about the general health of the seafarer, the safety of the ship, exposure to chemicals and use of personal protection (e.g. gloves or mask) against exposure to chemicals. The question posed about injuries was ‘Were you injured during your latest tour of duty?’—which also included minor injuries. If the seafarer had more than one injury, he was asked to provide information about the most serious one.

Study population

A total of 150 seafarers in were asked to participate. All seafarers, irrespective of age, who have been employed at sea on at least one tour of duty were eligible to take part in the study. Seafarers employed on factory fishing vessels and employees on supply ships, ferry boats, and pilot boats etc. were included in the study. Fishermen and women and employees on offshore installations or oil-drilling platform were not included.

Data collection

Consecutive seafarers who came to attend their mandatory health examinations were asked to fill in a short questionnaire while waiting for their examination, or exceptionally after their examination. 
Statistical analyses

Data were processed using SPSS-10.0 software. Crude rates of injury were calculated as the number of injuries per number of seafarers by including all seafarers who answered that they had been injured during the latest tour of duty. Incidence rates (IRs) for each stratum were calculated as IR = number of injuries/number of working hours during tour. Incidence rate ratios and 95% confidence intervals (95% CI) were calculated as: IRR = IR1/IR2 by use of Stata 7.0 for unconditioned incidence rate calculations. Multivariate analyses adjusting IRR for covariates were performed using Stata 7.0 and the Poisson regression analyses, 95% CI and two-tailed P-values [15]. P-values below 0.05 were considered as significant. All those who answered positively for having been injured were included except for those cases where the informed date of injury was outside the duty period. Injuries reported to have been suffered during non-duty periods were excluded. Injuries during free time (n = 4) and injuries occurring whilst on shore leave (n = 10) (a total of 14/235, or 6%) were not analyzed separately. 
Results

A total of 150 eligible seafarers were asked to participate, of whom all complied, giving a response rate of 100%. Female seafarers represented nearly 4% of the population, and the most frequent types of ship were passenger ships, container ships, dry cargo ships and bulk carriers. The crude rate of injury among all participants was 9.1% during the latest tour of duty. Crude rates of at least one injury incurred during the latest tour of duty varied among the different nationalities from 1.4 to 16% . Injuries with at least 1 day of incapacity to perform the normal duties accounted on average for 4.3%, with a variation from 0.6 to 8% among the nationalities. Overall, 1.9% of seafarers had been injured and were still suffered from their injury at the time of the health examination. Crude rates among the different types of ships ranged from 6.2% on chemical tankers to 11% on ro-ro ships. The main types of lesions were blows/knocks and wound injuries, which constituted 49% of all injuries; fractures accounted for 12.4% of the total number of injuries.

Of all injuries, 70% occurred on the deck or in the engine room. The most affected parts of the body were the upper and lower extremities, accounting for 66%of all injuries. Twenty-four per cent of the injured were still suffering from the injury at the time of the health examination. 
Calculations of incidence rates for cargo ships and tankers were based on ---- seafarers who gave information about injury experience, number of working days per week and working hours per day. Based on a maximum of 365 days on the tour length, there were 226 injuries in 600 542 working days or 5 719 532 working hours, giving incidence rates of 37.6/100 000 days at sea and 39.5/1 million working hours. The crude rate for cargo ships and tankers was 7.1% for the latest tour of duty. Multivariate analyses revealed significantly higher IRR for non-officers compared with officers, for seafarers <35 years old compared with their older colleagues, and for those whose main work area was in the engine room compared with those on deck and in the service area. 
When spilt into three strata, the relation between occupational safety and injury rates were: ‘very good’ compared with ‘good’ safety: IRR = 2.10 (95% CI = 0.88–4.80); and ‘very good’ compared with ‘fair or bad’ safety: IRR = 5.26 (95% CI = 2.00–13.8), P = 0.001.

Discussion

The crude rate of injury for all types of ships was 9.1%. Seafarers mostly do more than one tour of duty each year and the prevalence of injury can be estimated at least between 9 and 20% per year. The national statistics cannot be compared directly with the present study, which also include injuries with no lost time. The marked difference may suggest that there is a substantial under-reporting to the authorities.

French studies have documented a decreased alertness with lack of continuous sleeping periods [16]. According to the STCW-convention [17], the minimum rest is 10 h in any 24 h period for watch-keeping personnel, and in this study nearly all (97.6%) complied with this recommendation. As we were not able to control for other factors related to work organization and sleep patterns, which reportedly influence fatigue [18], we cannot rule out that working time is a contributing factor that needs to be taken into consideration, as long working days might impair rest and sleep. Intervention studies in shore-based industries showed that a move from 8 to 12 h of work a day with no change in the total number of hours worked per week did not increase the rate of injury [19-20]. In one study [20], there was an increase in the number of operating errors, and this study also documented a higher number of injuries with increasing amount of overtime. In a shore-based industry, the relative risk of injury was 1.23 (95% CI = 1.14–1.31) for night shifts compared with morning shifts [21]. 
More arduous working schedules with more hours of work and fewer hours off-duty were independent risk factors for falling asleep at the wheel [22]. In a review of studies of transport safety including ship collisions, it was concluded that temporal peaks in accident risk or ‘black times’ were associated with both time of day and time on task [23]. Among seafarers, it seems important to study the risk in peak situations with extremely long working hours and lack of sleep that may often occur when the ship is in the harbour and in other situations, like shortage of watch-keeping officers or other seafarers [24].

The higher IRR from the multivariate analyses for non-officers compared with officers and for the youngest seafarers correspond with another study [6]. The higher IRR for a tour length of <117 days may be due partly to lack of memory and partly to better knowledge of the risks through the stay on board. 

The relationship between the injury rates and personal well-being has been suggested before [13]. The relationships between the rate of injuries and occupational safety in the workplace and the use of personal protection  have also been suggested before [25]. The increased rate of injury with lower self-assessed occupational safety acts here as a test of validity for the question. The questions about occupational safety and the use of personal protection may be used as indicators for safety standards in general.

There was no information about the injury circumstances and causes, or detailed information about the type of treatment for the injured. Injuries that resulted in permanent disability were not included, but this has been estimated to account for 1.2% of the injured [5]. Due to lack of validity of the self-reported length of tour of duty for the ferries, supply ships and unspecified types of ships, incidence rates were not calculated. A different approach to reliable record time frames for this group of ships is required, which, for example, could be the number of working days at sea during a delimited time frame, e.g. the last 3 months. 
Conclusions
The present study found high rates of injury in seafarers. Consistent with other studies, the youngest seafarers, the ratings and those in the engine room area had significantly higher risks of injury. There were no statistically significant relationships between the working hours per week and the risk of injury. Consistent with other studies, the adjusted IRRs for low self-rated health, low occupational safety and lack of use of personal protection were significantly increased. Monitoring of the frequency and severity of injuries and of near-miss incidents, and in-depth analysis of the causes, should be established and used for prevention. Further development of the questions about the self-assessed occupational safety and use of personal protection may be of value as indicators for occupational safety.
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