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Abstract
Background/Aim: Currently, over 1.5 million seafarers, are employed in the global commercial fleet, which comprises of more
than 50,000 ships. Traditionally, life at sea has been known to be of low quality and often complicated by various health issues.
Despite the considerable number of seamen and the severity of their health issues, to date, no systematic overview of the relevant
literature has been performed. Therefore, the aim of this paper is to perform a review of studies referring to health problems,
emergencies, diseases and risk factors of seafarers.
Methods: A systematic review of peer-reviewed articles from January 1, 2012, to April 15, 2018 was performed. Included
databases were: PubMed, Science Direct, Scopus, Cochrane Library and Google Scholar. Two independent researchers
performed the study. From the 229 articles initially identified, 25 were selected, based on the inclusion criteria.
Results: The majority of studies were descriptive. The main health issues noted were: metabolic syndrome, obesity,
cardiovascular/coronary heart disease, fatigue and stress, accidents and injuries. A high risk of bias was estimated due to the
small sample size, study population selection, low response rate to questionnaires, lack of medical history and demographic data,
and occasionally insufficient information regarding diagnosis or treatment.
Conclusion: Unhealthy lifestyle and work-related diseases are the main difficulties of seamen. However, despite the number of
available studies, results are limited by small size, data collection, and sample selection. Therefore, more robust evidence is
needed, in order to accurately identify health related issues and the means of improving occupational conditions among seafarers.
Keywords: seafarers, maritime, health, emergencies, disease, risk factors
1. Introduction
1.1 Background
More than 1,5 million seamen are employed by the
worldwide fleet and around 55,000 commercial ships carry
90% of the world’s supplies. Approximately 85% of the
international fleet is comprised by oil tankers, bulk carriers,
and container ships [1, 2].
Seafarers are burdened by long periods on board, away from
regular life on shore. This specific occupational group has
rudimentary features such as sex, age range, physical activity,
body mass, nutrition, alcohol/tobacco overuse, and health
issues. Due to these peculiarities of naval life, over the last
decades, various actions have been implemented for all
seafarers, irrespectively of nationality and ships’ flag, in
order to establish better living and working conditions [3, 4].
However, despite these improvements naval life remains
burdened by various health related issues. Furthermore,
limited scientific attention has been attributed to this
problem, despite the considerable number of seamen and the
severity of their health issues.
1.2 Aim
The aim of this study was the systematic identification and
evaluation of scientific articles referring to health problems,
emergencies, and diseases for seafarers. Furthermore, the
identification of risk factors such as lifestyle, ship rank and
demographic data.
2. Materials and Methods
A systematic review of scientific articles was performed
based on the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines.
However, items for meta-analysis were not applicable in for

our review and therefore not used [5]. A three-step approach
was performed, firstly, related papers were initially identified
in five international databases, PubMed, Science Direct,
Scopus, Cochrane Library and Google Scholar using the
relevant search words: “seafarers”; “maritime”; “health”;
“emergencies”; “disease”; “risk factors”. Flowingly,
duplicate papers and articles not published in English were
removed. Furthermore, book chapters, thesis, poster
presentations, short communications, conference or
workshop reports, letters to editor, editorials, case reports,
historical articles, reviews or papers published before January
1, 2012, where excluded.
At the second step articles were evaluated by 2 independent
reviewers in regards to relation of abstract to the subject and
based on the following inclusion criteria: 1) seafarers, 2)
registered in Maritime Authorities, 3) adults and 4) regardless
of sex, nationality, position, rank or sector, 5) number of
subjects more than n = 50 on a single study, 6) design as
retrospective or prospective, 7) English language, 8) presence
of abstract and full-text, and 9) published from January 1,
2012, to April 15, 2018.
Finally, full text reading of the selected studies was
performed in order to confirm relevance and adhesion to
inclusion criteria. In total 25 papers were selected.
Furthermore, the methodological quality of the included
studies was evaluated. Two tools were used: 1) the Quality
Assessment Tool for Observational Cohort and CrossSectional Studies (QATOCCSS) [6] and 2) the Cochrane
Collaboration’s Tool for Assessing Risk of Bias (CCARB)
[7]
. The tools covered six fields of bias: selection,
performance, detection, attrition, reporting, and others. The
studies were characterized as low, high and unclear risk.
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3. Results
Two hundred ninety-seven papers were initially identified, 68
duplicates articles were removed, 229 papers were screened,
and 62 articles were excluded on the absence of English
language, abstract and full-text. One hundred sixty-seven
papers assessed for eligibility while 142 papers excluded
based on full-text reading, type of article and published date
previously 1 January 2012. Twenty-five articles were
included in the final review according to qualitative and
quantitative methods (fig 1). From the selected papers, the
majority were descriptive or cross-sectional surveys (68%)
while 20% were follow-up or cohort studies.
Obesity, Metabolic Syndrome and Cardiovascular Disease
The main topics were obesity, Metabolic Syndrome (MS) and
Cardiovascular Disease (CVD) related to seafarers’ lifestyle
in 9 articles. Various ethnic groups were studied, 3 papers
referred to Danish seafarers [8-10], 2 papers referred to Iranians
[12, 13]
, 1 to studied Spanish sailors [14], 1 referred to US
officers [15] and 1 compared 2 different ethnic groups [16].
Moller Pedersen et al. collected data from 524 seamen, using
Pre-Embarkation Medical Examinations (PEMEs) and
questionnaires. MS was noted in 29,5% of men and 10,7% of
women, 30,6% were smokers, while 18,6% consumed
alcohol in excess [9]. Of this sample, 141 seafarers were reexamined after 2 years by Jepsen et al. MS identified in
26,5%, 37,7% were smokers and 19,6% were found to drink
alcohol daily [10].
Similarly, Hjarnoe et al. studied 272 PEMEs and 360
questionnaires. Notably, 44% were daily smokers. There was
no significant difference between physical activity on board
versus onshore. Moreover, there was a significant difference
between caloric diet and overeating at sea than at home. A
normal Body Mass Index (BMI) was observed in 25%,
whereas 51% presented MS [8]. In a follow-up study over 1year period, these seamen were assessed by Hjarnoe et al, via
PEMEs and questionnaires. An important increase in
physical exercise, a decrease in caloric diet and a reduction
of MS in 48% were noted [11].
Baygi et al. exanimated 234 males through PEMEs. MS
prevalence was 14,9%. The reported risk factors were
overweight (51,1%), obesity (38,5%) and smoking (27,8%).
Also, age and BMI correlated with a rise in hypertension risk
[12]
. In a cohort study of 500 male seamen, PEMEs were
gathered over a 4-year period. A significant increase of BMI
and weight were observed [13].
Moreover, Romero-Paredes et al. investigated 334 PEMEs.
Sixty-two percent of seamen were overweight or obese and
were advised to follow appropriate nutrition and physical
exercise until next PEMEs. Forty-seven subjects presented
with reduction of BMI, and total cholesterol (CHOL) levels
[14]
.
Scovill et al. examined 388 male mariners via PEMEs. Their
past medical history included hypertension (12%),
hyperlipidemia (12%), Heart Disease (HD) (4% ) and
Diabetes Mellitus (DM) (6%). High prevalence of smoking
(41%), obesity (61%) and related cardio-metabolic risk
factors were noted. These factors were low High-Density
Lipoprotein-Cholesterol (HDL) (47%), high Triglycerides
(42%), high blood pressure (BP) (42%) and high fasting
blood plasma Glucose (GLU) (22%). Three or more factors
of MS were identified in 39% of subjects [15].
Also, Westenhoefer et al. observed two different ethnic
groups of male seafarers through measures and interviews on

board. They noted that Kiribati mariners had higher BMI and
eating disinhibition than Europeans [16].
Oral health
A descriptive survey involved 2,060 seamen using
questionnaires. Tobacco was used by 56,11% while alcohol
was consumed by 11,45%. Over the half of participants
preferred an everyday carbohydrate diet (55,67%).
Furthermore, Mahdi et al. confirmed that 74,07% brushed
their teeth, and that 30,48% suffered from teeth diseases [17].
Emergencies, accidents, and injuries
Four surveys referred to emergencies, accidents and injuries
of seamen (3 descriptive [18-20], and 1 retrospective [21]).
Oldenburg et al. evaluated the emergencies among 465
officers by interview over a 6-year period. Almost 28,6% of
mariners reported at least one severe medical case aboard.
They complained about injuries (37,9%), CVD (18,2%),
gastrointestinal (15,9%), skin or respiratory infections
(9,8%), neurological (9,1%) or urological (4,5%) diseases
and burns (4,5%) [18].
Moreover, Adam et al. collected data of work-related
accidents in the Danish fleet through a 2-year period via the
Danish Maritime Authority and Radio Medical Denmark
documents. A significant number (n=1,274) of cases of
seafarers of various nationalities were recorded. Western
Europeans had a significantly higher incident of accidents
than other ethnic groups. Additionally, a high injury rate of
back and eye were noticed by Western Europeans and South
East Asians, respectively [19].
Forsell et al. identified the risk of accidents among 1,936
mariners using web-questionnaires. Sixty-seven percent of
the deck, 77% of the engine and 64% of service personnel
reported occupational accidents [20]. Hansen et al. studied 146
fatal accidents in the Danish fleet during a 10-years period.
The mortality risk was three times higher on small than large
ships [21].
Fatigue and stress
Fatigue and stress factors related to work environment were
the major areas of interest within 5 studies (3 cross-sectional
[22-24]
, 1 descriptive [25] and 1 pilot [26]).
Oldenburg et al. assessed burnout syndrome of 251 mariners
via Emotional Exhaustion Score (EES) questionnaire. EES
was higher in 10,8%, including 10,7% officers, 4,5% lower
ranting and 25% galley personnel. The main observed related
factors were long-lasting voyages, sleep quality, and social
problems as family separation [22].
Hystad et al. evaluated fatigue and sleep quality according to
occupational stress, voyage duration and psychological
capital (PsyCap) by 742 questionnaires. The authors defined
PsyCap as a personal concept of optimism and confidence. A
statistically significant association between PsyCap, fatigue
and sleep quality was noted. Particularly, it was related to
voyage duration and high fatigue level and was significantly
higher in cargo and passenger ships mariners [23].
Kim et al. investigated occupational stress, satisfaction and
mental health using Symptom Checklist-90-Revision (SCL90-R) questionnaire in 149 Korean, male, officers. Job stress
score was more severe among first mates. However, job
satisfaction score was higher in seamen up and around 60
years old. Common psychological symptoms were obsessivecompulsive behavior followed by depression, anxiety,
interpersonal sensitivity, and somatization [24].
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Moreover, Carotenuto et al. estimated stress by the
Psychological General Well-Being Index (PGWBI)
questionnaire in 162 male mariners. Engine officers had
higher anxiety and fatigue than deck personnel as well as
lower employee satisfaction. Higher levels of depression and
less self-control were observed in deck crew [25].
Stannard et al. studied 595 questionnaires. Main complaints
were anxiety, depression or stress, approximately in 56% of
the 51-60 years old women officers age group [26].
Musculoskeletal Disorders
Two studies (1 descriptive [21] and 1 pilot [26]) reviewed workrelated Musculoskeletal Disorders (MSD) among mariners.
Stannard et al. gathered 595 questionnaires among women
seafarers. MSD, with focus on joint and back pain, was
mentioned as the chief complaint by approximately 50% of
subjects. Particularly, 56% of non-officers and 40% of
officers complained about MSD. Furthermore, 44% of
middle age mariners selected MSD as the second important
health issue [26].
Also, Forsell et al. estimated 1,963 wed-questionnaire of
seamen registered in Swedish Authorities. Hand/Arm
Vibrations (HAV), from handheld pulsating tools related to
hand or arm pain, was identified in 24%. Fifty-five percent of
non-officers, 19% of officers and 75% of engine ratings
suffered from HAV. Notably, tension on the neck, back or
arm, and heavy lifting were mostly reported by the engine
(88%) and service (85%) personnel [20].
Skin diseases
An essential subject of two 2 studies was the evaluation of
skin diseases among mariners (1 cohort [27] and 1 descriptive
[20]
).
Kaerlev et al. presented a Danish population-based cohort
study. A higher Standardized Hospital Contact Ratio (SHCR)
for skin diseases among non-officers was observed. The main
issues were dermatitis and eczema with only a few cases of
allergic or toxic reactions [27].
Similarly, Forsell et al. researched 1,963 mariners in the
Swedish fleet. Thirty-three percent had contact with oils on
the skin. Moreover, 70% of engine crew considered skin
chemical exposures as an important health topic [20].
Infectious diseases
Kaerlev at al investigated the SHCR for infectious diseases
of the Danish mariners. A significantly higher SHCR for
infectious diseases, on cargo ships, was noted. Especially, the
SHRC for Human Immunodeficiency Virus (HIV) and
hepatitis was high over a 5-year period [27].
Vibration and noise: sleep, cognitive and hearing effects
The effects of vibration and noise in mariners have been
researched in 3 surveys (1 cohort [20], and 2 descriptive [27, 29]).
Forsell et al. evaluated 1,963 web-questionnaires in the
Swedish fleet. Noise exposure had significant correlation
with tinnitus or hearing impairment (HI) of engine (83%),
service (71%) and deck (70%). Also, vibrations from the hull
was the most frequent cause of sleep disorders in 63% of
engineers [20].
The other 2 studies referred to the Royal Norwegian Navy.
Sunde et al. observed in 24,9% of 68 participants, that sleep
disorders were triggered by exposure to noise, caffeine or
tobacco [28]. Also, Irgens-Hansen et al. studied 87 seamen.
The response time in a cognitive test was significantly

increased among participants if they had been exposed to
noise greater than 77,1 dB(A) at least 4 hours earlier than the
test [29].
Mortality rates
Three articles studied mortality rates (2 descriptive [30, 31], and
1 cohort [32] studies).
Grappasonni et al. investigated 344 mortalities cases by
records of Centro Internazionale Radio Medico during a 25years period. Main causes were: CVD, accidents, infectious
diseases, psychoactive factors, and respiratory diseases.
Mean age of death (MAD) was 44,89±10,53 years.
Specifically, mortality rate appeared higher between males in
the deck, in passenger ships followed by tanker and cargo. It
should be noted though, that injury related deaths decreased
by age and conversely CVD related deaths increased [31].
Furthermore, Oldenburg et al. investigated 68 fatalities cases
in German-flagged ships during 1998-2008. The cause of
death was in 66% unidentified, 20,8% suicides, and 47%
occupational accidents. The MAD was 48,5±12,7 years [32].
Apostolatos et al. evaluated 551 cases with CVD
symptomatology which were reported over a year through
telemedical services. Almost 8% of the total cases were
established as CVD cases. However, in most of them, the
chest pain was due to MSD or respiratory diseases. Notably,
stress and anxiety were amplifiers of the severity of CVD
presentation [30].
Risk of bias
In general, 68% of the studies were descriptive or crosssectional and almost 4% were retrospective. One-third of
them included small samples with selection bias of
population. In most of the surveys, data collected via
questionnaires presented validation weakness. Furthermore,
low response rate (5,4 to 35%) was noticed. Also, the main
problem was the lack of information by maritime or
telemedical documents, and the un-reported employment or
lifestyle data. There was no discrimination of the confounders
to the outcomes. Additionally, there was a difficulty in the
establishment of causality. Particularly, a generalization of
the results was noted. Therefore, these studies are
characterized by a high risk of bias.
Moreover, 20% of surveys were follow-up or cohort studies
and were performed during months to more than five years.
The samples consisted of 68 to 25,919 subjects, with a low
participating rate in follow-up and considerable population
selection bias. However, data via official documents had has
undoubtedly considerable validation strength.
Also, 1 pilot survey had no reported study’s limitations and
had an unclear risk of bias. In contrast, 1 clinical trial
identified bias due to a small sample size and a single referred
Health Unit. This study had a very low risk of bias.
4. Discussion
In eighteen of the 25 selected articles, Obesity, MS, CVD,
work-related emergencies, accidents or injuries, fatigue, and
stress were the main topics noted.
According to the World Health Organization (WHO), obesity
have affected more than 650 million adults globally [34].
Furthermore, the MS prevalence is estimated to be 25% of
the world population [35]. However, in the current study, the
rates of obesity and MS were higher among seamen possible
due to their unhealthy lifestyle both on board and on shore.
There was exceptional agreement between the incidence of
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CVD among seafarers and the general population. In 2015,
422.7 million cases of CVD and 17.92 million CVD deaths
were identified worldwide [36]. Triggering CVD were the
tobacco and alcohol use, unhealthy diet and physical
inactivity. These facts were supported by Hinton et al. in an
English cross-sectional study of 1 275 174 participants using
medical documents. A CVD diagnosis was recorded in more
than one in five adults [37]. It is interesting to note that in our
review smoking, alcohol intake, caloric meals as well as
reduced exercise were preferred from the majority of
seafarers. Moreover, CVD presented as the main health
complaint and the leading cause of death among mariners.
In the field of work-related emergencies, there are similarities
between the results of this study and those described by
Abaya et al. in a retrospective analysis. The study population
included 388,963 Filipinos seafarers who were occupied in
2,256 vessels of 174 different shipping companies. Official
agencies’ documents during 2010-2014 were gathered and
6,759 medically repatriated cases for a 5-year period were
confirmed. Distribution of the causes using ICD-10
classification was performed. The authors reported as major
causes: trauma (21.4%), MSD (19.4%), gastrointestinal
(17.3%), genitourinary (8.9%) or and CVD disorders (8.1%),
skin (5.6%) and infectious diseases (3.6%) [38]. As Filipinos
represent 25-30% of the whole seafaring population these
findings provide a profile of the important health issues
among seamen.
Furthermore, the European Maritime Agency (EMA) in a
summary overview, during 2011-2015, evaluated that around
one-third of all marine casualties and incidents were
occupational accidents. “Stumbling and fall of persons” was
the most common cause in 39%, followed by “loss of control”

(19%) and “body movement without physical stress” (18%).
Overall 1,098 occupational accidents, 115 fatalities, and 976
injured seamen were noted [39]. Our review findings match
those reported by EMA.
Dohrmann and Leppin analyzed the determinants of
seafarers’ fatigue, in a systematic review. Work schedule,
tour length, occupational tasks and demands, exposure to
noise, chemical agents and vibration or lack of sleep were
correlated with fatigue and stress. Important fatiguing and
stressful factors were sleep disorders, night shifts and shortterm trips [40]. Moreover, in a survey by the Mental Health
Foundation, 38% of 4,619 adults reported being stressed
about work [41]. In contrast to these results, however, the rate
of occupational fatigue and stress were significantly higher
among seamen than in the general population. A possible
explanation for this might be that seafarers are working and
living in an isolated environment on board.
Limitations of review
The majority of studies were descriptive or cross-sectional
and had a high risk of bias, while 1 pilot study with no
reported limitations had an unclear risk of bias. Data was
gathered via questionnaires in almost 12 studies, official
documents in 7 surveys, and PEMEs in 8 reviews. The
sample size varied from 68 participants, in a descriptive study
to 25,919 subjects, in a cohort survey.
The most frequently represented seafarer was male, nearby
forty years old, non-officer, registered mostly in the Danish,
German or Norwegian maritime authorities. However, this is
not descriptive of the majority of seafarers, who are indeed
male, but younger and non-European.

Fig 1: Flow diagram systematic review

Fig 2: Co-financed by Greece and the European Union
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5. Conclusion
The outcomes of this review suggest that the unhealthy
lifestyle and work-related diseases are the main health related
difficulties of seamen. However, the majority of studies was
limited by size, data, and sample selection. The combination
of findings and limitations provides some support for further
study. A longitudinal population survey is required to identify
health related issues and the means of improving
occupational conditions among seafarers.
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