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ABSTRACT

Background: Cardiovascular diseases (CVD) are the leading cause of morbidity and mortality among se-
afarers. This study aimed to evaluate CVDs distribution and differences, considering seafarers’ rank and
worksite groups.

Materials and methods: A descriptive epidemiological study was employed, and the analysis was based on
the telemedical assistance data of the International Radio Medical Centre (C.I.R.M.) from 2010 to 2018.
The age, gender, rank, and worksite variables were considered for the analysis. Chi-square or Fisher test
was used to assess differences in CVD distribution between rank and worksite groups.

Results: Cardiovascular diseases were the sixth leading cause of medical advice requests to C.I.R.M. Distri-
bution of CVD significantly differed between officers and non-officers [x2 (5) = 17.308, p = 0.004]. Officers
were often diagnosed with hypertensive CVD (46%), whereas non-officers were frequently diagnosed with
ischaemic heart diseases (41%). There were no significant differences in the distribution of CVD diagnoses
between worksite groups [x° (10) = 12.863, p = 0.231].

Conclusions: The frequency of CVD is higher among non-officers and older seafarers who have been more
often diagnosed with CVD. Specific interventions such as early diagnosis, regular monitoring, and physical
training to reduce cardiovascular risk should be considered on board ships. Future studies should take

into account the incidence rate of CVD between rank and worksite groups.

(Int Marit Health 2021; 72, 4: 252-258)
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INTRODUCTION

Cardiovascular diseases (CVD) are the term defining
several pathologies affecting the cardiovascular system.
These include coronary heart disease, cerebrovascular dis-
ease, peripheral arterial disease, rheumatic and congenital
heart diseases, and venous thromboembolism [1]. CVD is
the leading cause of death worldwide, with approximately
17.9 million people dying per year and representing 31%
of all global deaths. Of these deaths, about 7.4 million
and 6.7 million were due to coronary heart disease and
stroke, respectively [2]. In 2015, more than 1.6 million sea-

farers were employed worldwide, of which approximately
775,000 and 875,000 were officers and ratings, respec-
tively [3]. In general, nautical work is broadly grouped by
working place on board ships, including deck, engine, and
galley [4], based on the differences between professional
duties on board. CVD is the number one cause of death
among seafarers, and the mortality rates on board are
higher than those observed on shore [5-7]. Workers at
sea have high mortality, injuries, and illnesses, probably
as a consequence that they are working in hazardous
environments.
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Different studies revealed that modifiable lifestyles such
as tobacco use, harmful use of alcohol, physical inactivity,
and unhealthy diet together with other significant risk fac-
tors, including increased arterial pressure, blood glucose
levels, elevated blood lipids, overweight, and obesity, are
the most critical. The above risk factors are causally linked
with CVD, which represent the leading causes of deaths
and disability in most countries [8-13]. Overweight and
obesity represent relevant CVD risk factors for seafarers,
and in these workers occur more often than in the general
population [14]. A study conducted on the board of Italian
flagship (2019) reported that more than 40% and 10% of
seafarers were overweight and obese, respectively [15].
Another work on Iranian seafarers revealed that overweight
increased from 46.7% to 60.9% over the period of 3 years
[16]. These results indicate that in seafarers’ CVD risk fac-
tors become worse compared to ashore workers. Other risk
factors like gender, stress, depression and age are causes of
CVD, and the reduction of these risk factors decreases the
burden of CVD in all age groups [17]. Mental, psychological,
and physical stressors represent other factors influenced by
work-related issues [18]. These include isolation from family,
long working hours, lack of shore leave, fatigue, exposure
to different unhealthy lifestyles, and others [18-23] and
make seafarers at a higher risk of CVD than the general
population.

Ischaemic heart disease (IHD) and stroke are the princi-
pal components of the CVD burden globally and contributed
to approximately 15.2 million deaths in 2015 [24, 25]. This
accounts for more than 85% of all deaths due to CVD in
the same year [24]. IHD and stroke cases increased, from
7.3 to 8.93 million and from 5.29 to 6.17 million deaths,
respectively, between 2007 and 2017 [26]. The incidence
and mortality rate of IHD has decreased in high-income
countries in the last 25 years [25, 27, 28]. In contrast, the
prevalence and mortality rate for this pathology is increased
remarkably with age in developing countries and Eastern
Europe [25, 27]. This suggests that CVD is reversing in de-
veloped countries and needs more attention in developing
countries [26].

To meet the global health policy goal of reducing CVDs,
further analysis of epidemiological data focusing on location,
age, and time patterns is important [26]. This is because
countering risk factors represents a health target in sus-
tainable development goals for CVD reduction [25, 29].
In addition, the global efforts to reduce the CVD burden
should be evidence-based [25] and centred on analysing
the prevalence trends of these disorders.

Cardiovascular disease needs attention in commercial
maritime operations because a high proportion of CVD death
rate was recorded at sea among sailing seafarers [30-33].
Moreover, seafarers are exposed to different work-related

stressors and potential complications like the risk of sud-
den cardiac arrest. In view of this, studies should provide
evidence-based information about the CVD burden in the
case of seafarers to handle events effectively [6].

The present work has evaluated the CVD distribution and
differences between the rank and the seafarers’ worksite.
The analysis was made based on medical assistance data
to seafarers provided by Centro Internazionale Radio Medico
(International Radio Medical Centre, C.I.R.M.), the ltalian
Telemedical Maritime Assistance Service (TMAS).

MATERIALS AND METHODS
A descriptive epidemiological study was used to eval-
uate the distribution and differences in CVD occurrence
between occupational groups and seafarers’ worksites from
2010 to 2018.

DATA SOURCE AND COLLECTION PROCEDURES

Data were obtained from the C.I.R.M. database. C.I.R.M.
is a non-profit institution established in 1935 which provides
worldwide telemedical assistance to sailing seafarers [34].
The Centre was appointed in 2002 as the Italian TMAS and
is the type of organization with the largest experience world-
wide in terms of the number of patients assisted on board
ships. For the last 84 years (from April 1935 to December
2019), the C.I.R.M. assisted more than 101,600 patients’
on board ships and received 686,163 calls for medical
consultations, with an average of 6 calls per patient. Data
of C.L.LR.M. assistance are available for each year with their
gender, age, country, duties, and the diagnosis was encod-
ed by both World Health Organization (WHO) International
Classification of Diseases (ICD) 9" and ICD 10t versions. We
used for this study data from 2010 to 2018 because, until
2009, data were encoded by ICD 9" version, but we con-
sidered 2010 and onwards data in which diagnoses were
classified according to the ICD 10™ version. In this version,
the cardiovascular disease ICD code is from 100-199. Dis-
eases affecting seafarers were therefore classified into IHD
(120-125), hypertensive disease (110-115), acute rheumatic
fever (I00-102), chronic rheumatic heart disease (105-109),
pulmonary heart disease, and diseases of pulmonary circu-
lation (126-128). Other forms of heart disease (130-152),
cerebrovascular disease (160-169), diseases of arteries,
arterioles, and capillaries (I70-179), diseases of veins, lym-
phatic vessels, and lymph nodes, not elsewhere classified
(180-189) and unspecified disorders of the circulatory system
(195-199) [35] were also considered.

All recorded medical data are stored in the C.I.LR.M.
database, which is not accessible for externals. Data
extraction, compiling, and coding were then performed.
The attributes collected from each diagnosis were age,
gender, occupational rank, and worksite. Age was cal-
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culated by subtracting the seafarer’s date of birth from
the date of medical advice provision. Seafarers, the date
of birth of which was not available, were excluded from
this study.

STATISTICAL ANALYSIS

Descriptive analysis of seafarers’ demographic vari-
ables, including age, gender, rank, and worksite, was done
to evaluate the distribution of CVDs. Quantitative attributes
like age and sex were encoded and categorized. For exam-
ple, the age of seafarers was categorized into five groups:
less than or equal to 30 years (age group 1), 31-40 years
(age group 2), 41-50 years (age group 3), 51-60 years (age
group 4) and older than 60 years (age group 5). Occupational
rank was stratified by officers (deck and engine officers) and
non-officers (deck and engine ratings, and galley), where-
as worksites were categorized into three groups, namely
deck, engine, and galley. Chi-square or Fisher’s exact test
was used to analyse distributional differences in rank and
worksite groups. Data analysis was made using the IBM
SPSS Statistics software version 26.

RESULTS
DEMOGRAPHIC CHARACTERISTICS

Overall, 1,377 CVD cases were assisted by C.I.R.M.
during the 9 years under study. Almost all (98%) seafar-
ers examined with CVD were male, and the average age
(+ standard deviation) of the patients with CVDs was
48.35 + 12.71 years. CVD was frequently diagnosed in
seafarers aged 51-60 years (31% of all seafarers with
CVD). CVD occurred more often in non-officers compared
to officers (748 [54.3%)] vs. 629 [45.7%]) and was almost
2 and 9 times more frequent in the deck than in the engine
and galley workers (Table 1).

Cardiovascular disease was the sixth leading cause
for accessing the C.I.R.M. Other cases such as gastro-
intestinal disease and injury/trauma were the first and
second most frequent causes of pathologies assisted
among seafarers and accounted for 5,372 (16.60%) and
5,330 (16.40%) of all medical events, respectively, during the
study period (Fig. 1).

The frequencies of different CVD diagnoses are shown
in Figure 2. The most frequent CVD were hypertensive dis-
eases (n = 551; 40%) and IHD (n = 530; 38.5%). Among
hypertensive diseases, arterial hypertension was the most
frequently diagnosed (89% of the total hypertensive diseas-
es), whereas other types of hypertensive diseases such as
hypertensive heart disease, renal diseases, and second-
ary hypertension accounted for 11% of the total hyperten-
sive diseases. IHD included unspecified angina pectoris
(376 cases), acute myocardial infarction (132 cases), and
other forms of angina pectoris (22 cases).

Table 1. Demographic characteristics of seafarers with cardio-
vascular disease from 2010 to 2018

Variable Number of cases Frequency (%)
(n=1,377)

Age group

<30 133 9.7

31-40 231 16.8

41-50 385 28

51-60 429 31

>60 199 14.5

Mean (SD) 4835+ 12.71

Gender

Male 1,345 98

Female 32 2

Rank

Officer 629 45.7

Non-officer 748 54.3

Worksite

Deck 807 59

Engine 479 35

Galley 91 6

SD — standard deviation

The other heart disease forms were the third most often
diagnosed CVD, accounting for approximately 7% (95) of
pathologies of this group. A common diagnosis of other
forms of heart disease included cardiac arrest (62 cases),
paroxysmal tachycardia (26 cases), and other cardiac ar-
rhythmias (7 cases). Cerebrovascular diseases were also
diagnosed in 59 seafarers and accounted for over 4% of to-
tal CVD. The most often cerebrovascular diagnosis included
stroke, which is responsible for 80% of total cerebrovascular
cases. Cerebral infarction accounted for the remaining 20%
of cerebrovascular diseases.

Diseases of veins and lymphatic vessels were responsi-
ble for nearly 4% (50) of medical advice requests received.
91% of these pathologies included phlebitis and thrombo-
phlebitis. The remaining 9% consisted of portal vein throm-
bosis and varicose veins of other sites.

DIFFERENCES BETWEEN OFFICERS AND
NON-OFFICERS IN CVD DISTRIBUTION

The average age of officers and non-officers with CVD
was 48.21 + 13.08 years and 48.47 + 12.44 years, respec-
tively. CVD was frequently diagnosed in officers aged 41 to
50 years and in non-officers aged 51 and 60 years during
the study period (Fig. 3).

Officers were frequently diagnosed with hypertensive
CVDs (46%), whereas non-officers were often diagnosed
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Figure 1. Frequencies (%) of pathologies assisted by Centro Internazionale Radio Medico (International Radio Medical Centre, C.I.R.M.)

from 2010 to 2018
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Figure 2. Frequencies (%) of cardiovascular diseases (CVD) diagnosis according to World Health Organization (WHO) International
Classification of Diseases (ICD) 10" category from 2010 to 2018 (n = 1,377)
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Figure 3. Distribution of cardiovascular diseases by age group between
officers and non-officers with cardiovascular cases from 2010t0 2018

with IHDs (41%). The observed frequencies and percent-
ages of each type of CVD diagnosis by seafarer rank are
summarised in Table 2. The distribution of CVD diagnosis
between officers and non-officers was significantly different
[x? (5) = 17.308, p = 0.004] (Table 2).

DISTRIBUTIONS OF CVD BETWEEN WORKSITE
GROUPS ONBOARD SHIPS

We found that deck workers were often diagnosed with
IHD (41.9%), while engine room workers (43.8%) and gal-
ley (46.2%) were frequently diagnosed with hypertensive
diseases. There was no difference in distribution of CVD
diagnosis between worksite groups [x2 (10) = 12.863,
p =0.231] (Table 3).
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Table 2. Distribution of cardiovascular diseases by seafarer rank from 2010 to 2018 (n = 1,377)

Types of cardiovascular diseases Rank P-value
Officer Non-officer
Total 629 (100) 748 (100) 0.004
Hypertensive diseases (110-115) 288 (46%) 263 (35%)
Ischaemic heart diseases (120-125) 220 (35%) 310 (41%)
Other forms of heart disease (130-152) 39 (6%) 56 (7%)
Cerebrovascular diseases (160-169) 21 (3%) 38 (5%)
Diseases of veins and lymphatic vessels (180-189) 23 (4%) 27 (4%)
Other and unspecified disorders (195-199) 38 (6%) 54 (7%)
Table 3. Distribution of cardiovascular diseases by seafarer worksites from 2010 to 2018 (n = 1,377)
Types of cardiovascular diseases Worksites P-value
Deck Engine Galley
Total 807 (100%) 479 (100%) 91 (100%) 0.231
Hypertensive diseases (110-115) 299 (37%) 210 (43.8%) 42 (46.2%)
Ischaemic Heart diseases (120-125) 338 (41.9%) 162 (33.8%) 30 (32.9%)
Other forms of heart disease (130-152) 54 (6.7%) 35 (7.3%) 6 (6.6%)
Cerebrovascular diseases (160-169) 36 (4.5%) 20 (4.2%) 3(3.3%)
Diseases of veins and lymphatic vessels (180-189) 32 (3.9%) 15 (3.2%) 3(3.3%)
Other and unspecified disorders (195-199) 48 (5.9%) 37 (7.7%) 7 (7.7%)

DISCUSSION

Over 9 years (from 2010 to 2018), there were 1,377 con-
tacts to C.I.LR.M due to CVD. Among the medical advice
requests, 40% and 38.5% were respectively for hypertensive
and IHD. The remaining 21.5% were for other heart disease
forms, cerebrovascular diseases, diseases of veins and lym-
phatic vessels, and unspecified disorders of the circulatory
system. In this study, we focused on the distribution and
differences of CVD between the rank and the seafarers’
worksite groups based on the assistance data of C.I.R.M.
This type of analysis was chosen for practical reasons be-
cause it is difficult to estimate the incidence of CVD among
seafarers without information on the total at-risk seafarer
population on board ships.

In this study, we found that CVD was the sixth leading
cause of accessing C.I.R.M. medical services. These results
are not consistent with a German study [36] but in line
with research conducted in the United States merchant
vessels [6]. Nevertheless, these diseases are critical and
one of the main health problems for seafarers. This is be-
cause factors such as exposure to the noise, job strain, and
fatigue could increase CVD risk among seafarers. On the
other hand, seafarers stay for long times away from their
families, and they are experiencing many work-related is-

256

sues such as physical, mental, and psychological stressors
that can exacerbate the risk of developing CVD. Another
study conducted on seafarers reported that vessel-specific
stress, unhealthy diet, and lack of exercise were the major
risk factor for CVD on board. This could be the reason for
the not negligible occurrence of CVD among seafarers [38]
in spite of the rather frequent cardiovascular pre-employ-
ment tests that people working at sea should make every
2 years. A study conducted in the modern maritime industry
reported several work-related cardiac risk factors such as
time pressure, long working hours, and high-stress factors
are present on board [37].

The present study has shown that CVD distribution
between officers and non-officers was significantly differ-
ent [x2 (5) = 17.308, p = 0.004], with non-officers having
more CVD diagnoses than officers. This may be due to
differences in stress management, lifestyle risk factors,
and high work-related stressors. In addition, a recently con-
ducted study among seafarers revealed that non-officers
required a high level of physical effort to carry out their
duties, and they had a higher risk of psychological stress
than officers because of work-related risk factors [38]. This
may explain our findings of different frequencies of CVD
diagnoses between officers and non-officers. In contrast,
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no significant differences in CVD diagnosis by seafarer’'s
worksite were noticeable.

In this study, hypertensive disease was the most com-
mon CVD, accounting for 40% of all cardiovascular cases. Ar-
terial hypertension with 89% of diagnoses was the main CVD
affecting seafarers. A Danish study revealed that arterial
hypertension was the main health concern of seafarers. The
same study reported 44.7% and 41.8% of the prevalence
of hypertension and pre-hypertension, respectively, among
Danish seafarers [39]. According to different studies, the
prevalence of CVD was increased among seafarers because
of unhealthy lifestyles such as smoking, a high-fat diet, and
inadequate physical activity [36]. This may explain our
findings of the elevated frequency of hypertensive disease
diagnoses. Ischaemic heart disease was the second most
frequent disorder in the present work, accounting for 39%
of all cardiovascular diseases. The basic medical assistance
level that can be offered to on board ships without doctors
or adequately trained paramedics, complicated by the rele-
vant limitations in terms of availability of diagnostic devices
on board, makes our analysis rather generic. For instance,
situations like unspecified angina pectoris would need ad-
ditional tests to confirm the condition, but unfortunately,
this is not possible in the large majority of merchant ships
[6, 40]. Moreover, devices for precise CVD diagnoses such
as electrocardiogram, echocardiogram, coronary angiogram,
and myocardial imaging to minimise misdiagnosis and pre-
vent treatment delay remain today a dream far becoming
a reality. Despite the above limitations, our analysis, based
on requests coming from the ship side at the time of oc-
currence of symptoms requiring medical care, represents
a real-ife survey of what happens in an isolated environment
like a ship in the middle of the sea.

The present study showed that CVD frequently occurred
in older seafarers on board, with 31% (429) of all CVD
cases affecting people aged between 51 to 60 years. In
other words, the distribution of CVD among older seafarers
is threefold higher than in younger seafarers (less than or
equal to 30 years). Our results are in line with those of a Ger-
man study reporting that CVD distribution significantly varied
between age groups among seafarers [36]. In other words,
as expected, increasing age is associated with a higher like-
lihood of CVD. This observation should consider more deep
fitting tests in older seafarers and an effective preventative
measure targeting older age seafarers on board.

LIMITATIONS OF THE STUDY

This study has some limitations and strengths. It was
a retrospective descriptive study, and in nature, it has its
constraints, including variable incomplete. Other limitations
are gender disproportion and not considering the nationality
variable because these attributes for some seafarers were

incomplete in the database. We have also not assessed
the incidence rate or cumulative incidence because of the
lack of control group data. However, this study has some
strengths. This work has shown the case frequency and dif-
ferences between occupational groups. This can give insights
into cardiovascular problems’ real occurrence and stimulate
future incidence of CVD studies in merchant seafarers.

CONCLUSIONS

Non-officers had a higher frequency of CVD diagnosis
compared to officers during the study period. Officers were
frequently diagnosed with hypertensive CVDs, whereas
non-officers often diagnosed with IHDs. Older seafarers
aged 51 to 60 were the age group with a higher fre-
quency of CVD. To prevent CVD distribution and reduce
their burden on merchant seafarers, effective prevention
measures such as early diagnosis, regular follow-up, and
training crewmembers on basic life support and using
automatic external defibrillators should be considered.
In addition, telemonitoring equipment for cardiovascu-
lar diagnosis via telemedicine should be introduced on
a large scale on board to guarantee higher quality medical
assistance to sailing seafarers. Special attention should
also be given to seafarers older than 50 years. Primary
prevention focused on increased awareness of CVD risk
factors, intensive health education campaigns, and reg-
ular medical check-ups on board should be considered
with full attention.
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