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ABSTRACT

Background: Cardiovascular diseases are still the most common cause of death from natural causes
among seafarers. The aim of the study was to determine which of the cardiovascular risk factors listed in
the current recommendations of the European Society of Cardiology occur among seafarers.

Materials and methods: The paper is a review of literature from PubMed Database.

Results: Based on conducted analysis of over 31 papers high prevalence of classic and other cardiovascular risk
factors among seafarers was proven. The most common risk factors among off-shore workers are overweight
and obesity (over 64%); moreover, these factors occur more often among seafarers than in the general popula-
tion. Also hypertension, smoking, type 2 diabetes and unfavourable lipid profile were present more often in this
occupational group. In the analysed studies attention was also paid to factors often overlooked in risk assess-
ment such as mental and inflammatory illnesses, unfavourable working conditions and psychological burden.
Conclusions: Seafarers have a higher cardiovascular risk because, among other things, the prevalence of

“old and new” risk factors among them is higher than in general population.

(Int Marit Health 2019; 70, 1: 17-21)
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INTRODUCTION

According to the current World Health Organisation
(WHO) definition, cardiovascular diseases (CVD) are a di-
verse group of diseases, affecting the heart, as well as
large and small vessels, also including, among others,
hypertension, ischaemic heart disease and stroke. Ac-
cording to current data, those are the leading causes of
death in the general European population [1], as well as
the leading natural causes of deaths of seafarers [2]. In
addition, according to results of the NAT-POL Plus study [3],
which concerned the Polish population and whose authors
assessed the prevalence of such risk factors as hyperten-
sion, hypercholesterolaemia or diabetes —only about 11%
of Poles aged 19-94 are free from risk factors for CVD.
Analyses carried out earlier [4] indicate that cardiovascular
risk factors are also common in the seafarer population,
with mortality rates in the case of cardiovascular events
at sea being much higher than on the land [5, 6]. It is also

worth mentioning that episodes of chest pain were the
reason for about 7% of Telemedical Maritime Assistance
Service (TMAS) calls received by the TMAS physician at our
centre in Gdynia from 2012 to 2017, and CVD concerned
12% of all the calls. Approximately 1/3 of the evacuations
recommended by TMAS doctors on duty concerned cases
of CVD (own).

MATERIALS AND METHODS

This study analyses articles concerning individual car-
diovascular risk factors available in the PubMed, Via Med-
ica — International Maritime Health and Oxford Academic
databases. Searching for articles for analysis was done
by searching for keywords, followed by searching for key
authors. The keywords were selected based on the current
Guidelines of the European Society of Cardiology (ESC) [7]
on the prevention of CVD and previous publications on doc-
umented risk factors [3]; authors were selected based on
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previously analysed work. The search took into account key
words in English, Polish and sometimes German languages.

RESULTS

CLASSIC RISK FACTORS

The best known risk factors for CVD, also in seafarers,
include smoking, hypertension, diabetes and high total cho-
lesterol. Analysis of Pougnet et al. [4] of previous studies
from 1990 and 2000 indicates that smoking of tobacco,
hypertension (for which average blood pressure > 140/90
mmHg was considered significant) and overweight (body
mass index [BMI] > 25 kg/m?) as well as high cholesterol
and glycaemic disorders were common among seafarers.
Between 1990 and 2000, the number of seafarers smoking
tobacco decreased; however, frequency of other risk factors
increased — especially the overweight/obese group of sea-
farers increased from 47% to 64% [4]. A later study done by
Oldenburg et al. [8]in 2010, carried out on a group of 46 Ge-
rman seafarers confirmed the increased frequency of type 2
diabetes (8.7% vs. 2.9%) and smoking (39.1% vs. 33.8%),
as well as slightly higher mean arterial pressure (132.6 vs.
131.6) relative to general population. The German study
[8] also concluded that obesity, type 2 diabetes, arterial
hypertension, and smoking were significantly more common
in a group of seafarers working more than 15 years on the
sea. Also, higher levels of low density lipoprotein cholesterol
and triglycerides were found in this group, than in the groups
working less than 15 years.

A higher percentage of overweight and obese people
than in the general population was also found among seafar-
ers working on Italian ships (Italians, Filipinos and Indians).
A study by Natari et al. [9] conducted on a group of about
1150 seafarers was published in 2019. A higher percentage
of people with BMI > 25 kg/m? was found particularly for
Filipino and Indian seafarers (compared to average BMI
values for a given population). Interestingly, in the Italian
study, the number of people with hypertension and glycae-
mic disorders was the same as in the general population.

When talking about obesity, one should also mention the
right diet — a diet lowering CVD risk is a diet low in saturated
fat, with a high content of fish and fibre and with reduced
sodium content [7].

Among Filipino seafarers more than 40% of respondents
consumed a diet rich in fats, and another 27% diet with
a high salt content, which means that about 70% made
dietary mistakes [9]. What's more, almost 80% of seafarers
admitted to consuming alcohol in the last month [10].

In addition, the so-called classic risk factors of CVD
include also low physical activity, age, gender and psy-
chosocial factors such as stress [11]. According to Wojcik-
-Stasiak [5], due to the specific working conditions at sea,

discouraging physical exercise during free time (lack of
space or adequate equipment for physical exercise), there
is often a low level of physical exercise in leisure time among
seafarers; as well as the unfavourable ratio of effort level
in free time to the level of work-related effort [5]. Both of
these factors are considered to be associated with higher
overall mortality, especially among people with low levels of
fitness [12]. The low activity of seafarers during their stay
at sea was confirmed by the Norwegian study [13] in which
only 39% of 577 seafarers surveyed performed physical
exercises at least twice a week.

According to the European Maritime Safety Agency
(EMSA) report published in July 2018, 98% of people work-
ing at sea are male [14], which is an independent, unmod-
ifiable risk factor for CVD [7, 11]. In addition, the average
age of people with a valid certificate of competency was
43, which may also be associated with an increased car-
diovascular risk [7]. Furthermore, according to a study by
Oldenburg and others, the incidence of CVD risk factors
among seafarers increases with seniority [8].

Seafarers are also heavily exposed to stress during work
resulting primarily from isolation from the family, fatigue,
loneliness, sleep disorders and communication problems
among the multicultural crew on the ship [15].

PREVIOUS CARDIOVASCULAR EVENTS

According to the ESC Guidelines regarding CVD preven-
tion [7], people with a history of acute myocardial infarction,
acute coronary syndrome, stroke or transient ischaemic
attack have a very high risk of an acute cardiovascular event.
Until 2015, a Regulation of the Minister of Health was in
force in Poland, according to which seafarers diagnosed
with ischaemic heart disease were considered unfit to work
at sea (with the exception of those working at sea for more
than 10 years under certain conditions) [16].

This probably led in some cases to suppressing isch-
aemic heart disease by seafarers of Polish nationality while
obtaining a health certificate and thus underestimating the
number of seafarers with a positive cardiovascular history [5].
In accordance with the currently valid regulations and regu-
lations in force in Poland [17] and the International Maritime
Labour Convention 2006 [18], a seafarer after a so-called
cardiac event may be re-admitted after 3 months after
certain conditions have been met.

For the cardiac event, the legislator recognises, apart
from a myocardial infarction, an electrocardiogram record
indicating the post-infarction condition, a newly diagnosed
left ventricular block of the atrioventricular bundle, angina
pectoris, cardiac arrest; as well as coronary artery bypass
grafting and coronary angioplasty [17]. Considering the
above and the fact that seafarers holding a certificate of
qualifications issued in Poland constitute the second largest
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group among seafarers of European descent [14], one can
expect a greater number of patients after a cardiac event
among those working at sea.

FAMILY HISTORY

Also, a positive family history of CVD increases the aver-
age cardiovascular risk. According to the ESC guidelines [7],
a positive family history is considered to be a case of heart
or vascular disease (myocardial infarction, atherosclerosis,
hypertension, stroke) in first degree relatives before the
age of 55 years in the case of men or before the age of 65
years for women. According to a study conducted in 2010
in Hamburg by Oldenburg et al. [8] on a group of about 160
seafarers sailing under the German flag (104 seafarers
were of European descent, 57 came from outside Europe)
positive family history concerned about 15% of seafarers.
This is a result similar to those obtained in working men of
the same age from the general German population (PROCAM
study) [8, 19].

CHRONIC DISEASES

When assessing the general risk of CVD, one can also
not forget about chronic diseases other than those classi-
cally associated with CVD risk that may affect seafarers’
populations. According to the meta-analysis of 24 studies
conducted in 2008 by Avina-Zubiet et al. [20], over 111,000
patients with rheumatic diseases and more than 22,000
acute coronary events, rheumatoid arthritis patients were
50% more likely to die from CVD compared to the general
population. The increased risk concerned both the incidence
of ischaemic heart disease and cerebrovascular accidents.
What is more, the increase in CVD risk also applies to other
rheumatic diseases: gout, lupus and other connective tissue
systemic diseases [21]. In this group of patients, risk factors
such as obesity/overweight, hypertension and smoking
are common, and moreover, patients in this group are
also exposed to cardiotoxicity of the used drugs or chronic
increase of markers of inflammation [24, 22]. Until 2015,
rheumatoid arthritis was a contraindication for work at sea;
currently, according to the applicable regulation, a person
suffering from connective tissue diseases may be allowed
to work at sea after the acute symptoms of the disease
have stabilised [17].

European Society of Cardiology also draws attention to
the role of mental iliness [7], stressing that schizophrenia,
depression and post-traumatic stress disorder increase
the risk of CVD. In the analysis of 12 studies involving the
number of deaths from natural causes among seafarers in
1992-2007 conducted by Iversen [23], it was found that
approximately 13% of deaths were caused by suicide. This
number would probably be higher if the number of unex-
plained disappearances at sea was taken into account, as

according to some researchers about half of these cases
can be explained by suicide [23]. On the other hand, some
researchers believe that the problem of depression and
burnout among seafarers is not currently more severe than
among workers on land [24]. However, given the preva-
lence of depression and mental illness; and changes in
the legislation that allow personnel with mental issues to
work at sea [17], mental disorders can be an important and
underestimated aspect in estimating the overall risk of CVD.

LABORATORY TESTS

Currently, the ESC does not recommend the use of
biomarkers in the assessment of cardiovascular risk in the
general population [7], indicating a tendency to overesti-
mate the role of biomarkers in CVD risk assessment. The
lack of a clear relationship between the concentration of
parameters such as C-reactive protein and thyrotropin and
higher cardiovascular risk was also found in a Spanish study
conducted by Maria del Carmen Romero-Paredes et al. [25]
on a group of 334 seafarers during pre-embarkation medical
check-ups. In the Spanish study; however, a correlation
was observed between higher serum glycated haemoglobin
levels and other known risk factors for CVD — increased
glycaemia, metabolic syndrome and obesity/overweight.
A relation was observed between the occurrence of micro-
albuminuria and hypertension [25].

WORK SCHEDULE

Specific working conditions at sea such as long working
hours and shift work are also associated with increased
cardiovascular risk [7]. Unfortunately, we have failed to find
studies describing the relationship between long working
hours and CVD among seafarers; however, a meta-analysis
of over 600,000 employees published by Lancet in 2015
confirmed the relationship between higher CVD risk (espe-
cially the risk of stroke) and long working hours [26]. There
is also a relationship between long working hours and the
risk of depression [27], which is a risk factor for CVD. An-
other large meta-analysis carried out by the Scandinavian
team of Torquati et al. [28], covering over 17 thousand
respondents, showed an adverse effect of shift work on
cardiovascular risk, especially in case of people working
in shifts for more than 5 years. Another aspect related to
shift work is its correlation with higher occurrence of other
known risk factors among people working in shifts such as
obesity, smoking and eating more calories [29].

PHYSICAL FACTORS

Although the authors did not find any research on the
population of seafarers that would document an increased
cardiovascular risk caused by physical factors, numerous
studies on other professional groups confirm the adverse
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impact of the above factors on the overall risk of CVD [27,
30]. During work seafarers are exposed to harmful physical
factors [5, 31]. As shown by a Swedish study based on an
online questionnaire and covering populations of almost
2000 Swedish seafarers [31], harmful factors most fre-
quently reported by the respondents include noise (83%
of employees on the machine deck and over 70% of other
employees) and vibrations (over 60% of employees machine
deck). It is worth noting that in the case of noise, the adverse
effect of exposure involves increasing the risk of obesity,
diabetes, depression, sleep disorders and hypertension
[27, 30]; and in the case of vibrations increasing the risk
of sleep disorders and depression [27].

PSYCHOSOCIAL FACTORS

At present, the ESC also emphasizes the adverse impact
of psychosocial factors such as discrimination and a sense
of lack of control at work on increasing CVD risk [7]. Accord-
ing to the aforementioned Swedish study, more than 20%
of male seafarers and over 45% of female seafarers were
exposed to harassment and depreciation at work [31].

DISCUSSION

The specificity of working at sea makes seafarers vul-
nerable to numerous harmful factors both during work and
during leisure time. On the basis of available literature, we
can see that the cardiovascular risk factors have been oc-
curring for many years with varying frequency in the seaman
population. Numerous researchers [4, 8, 9] raise the still-per-
sistent problem of overweight and obesity among seafarers
as one of the most common risk factors (even in over 60% of
respondents). Also, when analysing a group of seafarers with
normal BMI values, one can observe a tendency to a higher
normal BMI in people working at sea in comparison to the
average BMI in the population of that nationality.

High prevalence of other classical risk factors such as
smoking, type 2 diabetes or lipid disorders has also been
confirmed in the seaman population [4, 9]. However, the
literature review carried out by Pougnet et al. [4] concerned
the population of the respondents in the years 1990-
2000, and the study published by Oldenburg et al. [8]
was carried out in 2010, which is a relatively long time
ago. Meanwhile, an Italian study [9] published in 2019 on
a relatively large research group of seafarers did not con-
firm the higher incidence of hypertension and glycaemic
disorders than in the general population. In this situation,
one should consider whether this tendency also applies
to other ethnic groups.

In assessing the prevalence of risk factors among the en-
tire seafarer population, ethnic differences may pose a great
difficulty — individual surveys are conducted on different
ethnic groups; and there are discrepancies in the years in

which individual studies were conducted. Discrepancies
in the periods in which individual studies were performed
date back even to the 10-year period, so we can say that
we are dealing with a completely different research group.
Changes in the population of seafarers result not only from
the passage of time but also from changes in the legislation
on the admission of seafarers after cardiovascular events or
people with a diagnosed mental iliness, increasing the per-
centage of chronically ill people in this occupational group.
Moreover, as the authors of the German study [8] point out,
longer working time at sea is associated with increased
cardiovascular risk despite regular medical check-up.
Another underestimated group with an increased cardio-
vascular risk among seafarers are patients with rheumatism
— there are no publications in the literature on the preva-
lence of rheumatic diseases within people working off-shore.
We also cannot forget that exposure to the harmful effects
of individual harmful factors depends on the position on
the ship and is different for particular groups of seafarers.

CONCLUSIONS
Seafarers, regardless of nationality, have a higher car-
diovascular risk than the general population. Although there
are numerous publications on this subject, the issue of car-
diovascular risk estimation in this group is still valid due to
the changing population and a better understanding of cur-
rent and the emergence of new cardiovascular risk factors.
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