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ABSTRACT
Background: Representing a cluster of risk factors related to insulin resistance, the metabolic syndrome 
(MS) is defined by a constellation of increased waist circumference in combination with dyslipidaemia, 
hyperglycaemia, and/or increased blood pressure. MS is a strong risk factor for a number of chronic  
diseases, including diabetes and cardiovascular conditions. Approximately 1/5 of Danish adults have MS, 
which has an etiological relation to nutritional factors, sleep patterns, work-related stress, fatigue, and 
physical activity — all of which are critical issues at sea.
Materials and methods: Out of 655 Danish seafarers attending medical fitness examination by seafarers’ 
doctors in 4 clinics, 524 participants (mean age of 38.5 years) underwent waist circumference measure-
ments and provided questionnaire information about their workplace on board and their consumption of 
tobacco and alcohol. Blood samples were taken if waist circumference was increased. MS was defined 
according to the International Diabetes Federation as central obesity in combination with 2 out of the 
following conditions: elevated triglycerides, blood pressure, fasting plasma glucose, and reduced HDL-cho-
lesterol (or treated hyperlipaemia or hypertension, or previously diagnosed type 2 diabetes, respectively). 
Results: The crude baseline prevalence of MS was 25.9% among male and 10.7% among female Danish 
seafarers. 30.6% were current smokers. The alcohol consumption was comparable to that of Danes ashore, 
but exceeded recommendations of 18.6%. 
Conclusions: MS was increased in this young group of seafarers. Seafarers with MS were advised to 10% 
weight-reduction, physical activity 1/2 hour/day, reduced intake of saturated fat and increased fibres in 
diet, smoking cessation, and control of alcohol consumption as an intervention measure. Follow-up will 
take place after 2 years.

(Int Marit Health 2013; 64, 4: 183–190)
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INTRODUCTION
The metabolic syndrome (MS) represents a cluster of 

risk factors related to insulin resistance. MS is defined by 
the International Diabetes Federation as a constellation of 
increased waist circumference in combination with dyslipi-
daemia, hyperglycaemia, and/or increased blood pressure 
(BP) [1]. The prevalence of MS is rising in a global perspec-
tive [1], and MS is currently present in 1/5 of the adult 
Danish population [2]. MS is a strong predictor for type 2 
diabetes and cardiovascular diseases by increasing the risk 
6 and 5 times, respectively [3]. It contributes to 1/3 of all 
cardiovascular diseases and increases the cardiovascular 
mortality by a factor of 2 [4]. In addition, MS is strongly as-

sociated to arterial hypertension, non-alcoholic fatty liver, 
polycystic ovary syndrome and certain cancers. 

A striking increase in the worldwide number of people 
with MS has taken place [3]. There is a social gradient in the 
prevalence of MS. In addition, it has been shown that the 
distribution within the 2 sexes differs in various populations. 
In Denmark, males who represent the majority of seafa-
rers have a higher prevalence than females. There is also  
a difference in the relative susceptibility between various po-
pulations. Asians currently represent a major and increasing 
proportion of seafarers on Danish flagged ships, and this 
group of seafarers seem to be in particular risk of MS [5, 6]. 
MS has a strong etiological relation to nutritional factors, 
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sleep patterns and shift work [7], work-related stress [8], 
fatigue [9], and physical activity — all critical issues at sea. 

For being cleared fit for work on board a ship, seafarers 
are required to pass medical examination every second 
year. While this examination may potentially represent an 
active health-based selection leading to seafarers being 
healthier than the rest of the population, it is not known 
whether a “healthy worker” selection does in fact take pla-
ce consequent to the health examinations. If so, it is also 
unknown which health factors are influenced and to what 
extent [10]. In this context, it should be emphasised that 
health data that are currently collected during the medical fit 
for duty examinations, such as, e.g. body mass index (BMI), 
BP and urine analysis for glucose, are meant to safeguard 
the safety of the crew and the vessel, rather than promoting 
the health of seafarers. 

During the last decades, morbidity data on Danish seafa-
rers have caused concern. Hospitalisations due to chronic 
conditions that can be related to lifestyle are more frequent 
among seafarers than in the general population [11, 12]. An 
increased cardiovascular mortality of Danish seafarers was 
demonstrated in 1996 [13] and again in a recent study, in 
which disease-related deaths — in particular from cardio-
vascular conditions — continue to represent the dominant 
mode of death in the maritime setting [14].

Recent studies have demonstrated even more over-
weight in Danish seafarers than in the general Danish po-
pulation, which is also severely affected by weight problems. 
The rate of overweight has increased during the last decade, 
and overweight is currently present in the majority of Danish 
seafarers (66% in 2010) [15]. Furthermore, maritime stu-
dents who enter the maritime business are already more 
overweight than other young people [16]. 

While the increased waist circumference in MS may 
represent 1 aspect of obesity, however, the 2 concepts 
differ. Obesity may occur in persons that are metabolically 
healthy [17] and a person within normal weight limits may 
still have increased waist circumference and share other 
characteristics of MS. Approximately half of the subjects 
with MS have a BMI < 30 kg/m2 [18]. 

MS represents an important — and preventable — public  
health issue that is widespread among Danes. To our know-
ledge, MS has never been studied in representative samples 
of seafarers, but recently 51% of seafarers in 2 Danish 
shipping companies were defined as having MS [19]. Stu-
dies of occupational groups such as construction workers 
[20], policemen [21] and law enforcement personnel [22] 
have demonstrated high rates of MS from 21% to 26.7%. 
Comparisons between MS in occupational groups suggested 
transport workers to be in particular risk [23]. The perspec-
tives of secondary prevention are illustrated by a 3-year 
follow-up of Japanese workers with 1 or 2 components for 

MS that showed odds-ratios of 3.1 and 7.8, respectively, 
for subsequent development of MS [24]. 

The assessment of the prevalence of MS among seafa-
rers would be an appropriate starting point for a preventive 
intervention on all levels, since MS represents a serious 
risk factor, which can potentially be modified and should 
therefore be addressed. Reducing the prevalence of MS 
may be more efficient than, e.g. an isolated focus on weight 
reduction, because a moderately increased BMI of a physi-
cally fit person does not, in itself, call for intervention. It has 
been demonstrated that a significant proportion of obese 
subjects are metabolically healthy [17]. Still, an intervention 
targeting overweight has been regarded as of importance 
[19], but although worksites are potential important loca-
tions for weight management programs, most studies have 
not yet demonstrated substantial mean rates of weight loss 
and sustainability of intervention programs. Further studies 
are needed to demonstrate effective worksite weight loss 
interventions and to quantify their sustainability [25]. 

The management of MS is primarily based on the tre-
atment of an actual discovered disease such as manifest 
hypertension or diabetes, which may represent components 
of MS that the seafarer may not have been previously awa-
re of. Secondary prevention should aim to eliminate or 
reduce external risk factors by improving the seafarer’s 
dietary habits and options, and by increasing the level of 
physical activity. An intervention addressing the additional 
risk imposed by smoking and alcohol consumption is also 
appropriate. Interventions addressing psychosocial issues 
on board present a major challenge that also has to be 
addressed. Secondary prevention by individual counselling 
may be combined with a health promotion effort directed 
to risk environments such as a single vessel, a shipping 
company or a seafaring community. 

The current study was designed as a follow-up study with 
an intervention introduced in this first part, which represents 
a baseline study of the prevalence and distribution of MS 
among Danish seafarers. In addition, we wanted to study 
seafarers’ consumption of tobacco and alcohol due to the 
contribution of these habits to the risks associated with MS. 

MATERIALS AND METHODS
This study has applied the definition of MS from the 

International Diabetes Federation (Table 1) [1].
The study complied with the Helsinki Declaration and 

was approved by the local Ethics Committee (Ref. no. 
S-20110039). Signed informed consent was obtained from 
all the participants.

MATERIALS
The baseline data were collected from the beginning of 

October 2011 until the end of June 2012 by 4 authorised  
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Table 1. Definition of metabolic syndrome according to the criteria by the International Diabetes Federation

Factor Criteria

Men Women

Increased waist circumference ≥ 94 cm ≥ 80 cm

Plus any 2 of the following factors:

Raised triglycerides
or specific treatment for this lipid abnormality 

> 1.7 mmol/L

Reduced high density lipoprotein-cholesterol
or specific treatment for this lipid abnormality

< 1.03 mmol/L < 1.29 mmol/L

Raised blood pressure
or treatment of previously diagnosed hypertension

Systolic ≥ 130 mm Hg or diastolic ≥ 85 mm Hg

Raised fasting blood plasma glucose 
or previously diagnosed type 2 diabetes

≥ 5.6 mmol/L

Figure 1. Flowchart illustrating the studied sample of the seafarers

seafarer’s doctors’ clinics in Denmark. 655 Danish seafarers 
who consulted these clinics for medical fitness examination 
were given written and verbal information about the ongoing 
project and invited to participate. 527 seafarers accepted 
the invitation. The non-participants underwent the usual 
medical examination of seafarers. 

Figure 1 presents a flowchart illustrating the sampling. 
Out of 128 non-participating seafarers, there was missing 
information for 4 persons about sex (n = 1), date of birth 
(DOB) (n = 2), and both sex and DOB (n = 1), resulting in 
124 non-participating seafarers that were available for the 
descriptive information. Out of 527 participating seafarers, 
3 seafarers were excluded because of missing information 

about sex (n = 1), DOB (n = 1), and non-fasting glucose value 
(n = 1), respectively. Consequently, data from 524 seafarers 
were used for the final analyses (Fig. 1).

Forty one of the participating seafarers with increased 
waist circumference were not fasting on arrival to the me-
dical examination, and due to imminent embarkation they 
had no opportunity for having a blood sample drawn at  
a later time. Consequently, missing laboratory data of these 
seafarers did not permit classification with respect to MS 
(Table 1). However, assuming the same distribution of MS 
among the seafarers who could not provide fasting blood 
samples as among those who did, it was possible to esti-
mate the prevalence of MS in the total sample. 
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METHODS
The waist circumference was measured as the ho-

rizontal circumference of the body, midway between 
the lower rib and the topmost iliac crest. Seafarers with  
a waist circumference exceeding the limits for defining 
MS (Table 1) proceeded to have fasting blood samples 
drawn for analysis for triglycerides, high density lipoprotein 
(HDL)-cholesterol, and glucose. Individuals who were not 
fasting at the health examination were asked to come back 
later or to consult their general practitioner for fasting 
blood samples. 

The following data were recorded for participants as 
well as non-participants: sex, DOB, height and weight. 
For each individual seafarer, the age and BMI was cal-
culated from the information on DOB and height/weight, 
respectively. 

The participants were interviewed about their workpla-
ce on board (machine, bridge, catering, and other), and 
about the anamnestic criteria included in the definition of 
MS (Table 1), i.e. treatment of previously diagnosed lipid 
abnormalities and hypertension, and previously diagnosed 
type 2 diabetes. They were additionally questioned about 
their smoking and drinking habits onshore and on board, 
respectively.

STATISTICAL ANALYSIS
The data were analysed using the statistics package 

from IBM SPSS Statistics ver. 19 with demographic data 
presented by descriptive statistics and categorical variables 
presented with numbers (n) and percentage (%). Continuous 
variables are presented with mean and standard deviation 
(SD), minimum (min) and maximum (max) values.

REPRESENTATIVENESS
The representativeness of the studied seafarers de-

pends on: a) whether the study participants differ from 
the non-participants, and b) whether the seafarers who 
attended 4 participating seafarers’ clinics differ from all 
the seafarers who consult a seafarers’ doctor for medical 
certification. 

To test the study sample for representativeness, the 
means for age, BMI, and the distribution of sex for the 
participants were compared to the corresponding data for 
the non-participants and for all Danish seafarers’ who had 
health examinations from July 1st, 2010 to June 30th, 2011, 
respectively.

RESULTS

REPRESENTATIVENESS OF THE SAMPLE
Table 2 illustrates the demographics for the study parti-

cipants and non-participants, respectively. The distribution 
of the participating seafarers with regard to sex, age and 
BMI was very similar to that of the non-participants. The-
re was, however, a tendency towards higher age, as well 
as higher BMI in non-participants. In particular, we noted  
a difference in the age groups 25–44 years/45–64 years for 
which the relative frequencies were 51.0%/30.3%, respec-
tively, among participants and 40.3%/41.1%, respectively, 
among non-participants.

Almost half of all the seafarers worked on the bridge. 
The percentage of participants and non-participants working 
on the bridge was identical for 2 groups (45.2%). For the 
machine crew and the groups catering and “other”, the 
distribution among participants and non-participants was 
22.6%/10%, 9.7%/14.5%, 15.6%/22.6%, respectively. 

The mean age in the study sample and in the comparison 
group of all Danish seafarers subjected to health examina-
tions during 1 year was 38.4 years (SD 13.3) and 40.2 years 
(SD 14.3), respectively. The mean BMI in the study sample 
was 26.4 kg/m2 (SD 4.5) and in the comparison group  
27 kg/m2  (SD 4.9). With a contribution of males of 89.1% 
and 86.4% in the study sample and the comparison gro-
up respectively, the distribution of sex was also similar in  
2 groups.

Table 3 illustrates the data that contribute to the de-
finition of MS: a) information provided by the participants 
regarding the conditions that are included in the criteria 
for MS, b) waist circumference and blood pressure, and  
c) laboratory data (Table 1).

Table 2. Demographic characteristics of study participants vs. non-participants, respectively

Study participants (n = 524) Non-participants (n = 124)

Males (n = 468, 89%) Females (n = 56, 11%) Males  (n = 110, 89%) Females (n = 14, 11%)

N Mean (SD) Range N Mean (SD) Range N Mean (SD) Range N Mean (SD) Range

Age [years] 468 38.5 (13) 16–72 56 31.6 (10.8) 16–67 110 41.5 (14.6) 17–77 14 39.9 (9.1) 26–51

BMI [kg/m2] 455* 26.3 (4.3) 17–55.6 53* 24.5 (4.2) 18–40.4 107* 28 (5) 19.4–45.9 13* 25 (3.5) 19–30.5

Waist circum-
ference [cm]

467* 93.5 (11.7) 68–140 56 81.8 (13.4) 64–122 – – – – – –

*The slightly divergent number of subjects for which BMI and waist circumference was measured is due to missing information; BMI — body mass index; SD — standard 
deviation
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Out of 167 seafarers who provided fasting blood sam-
ples, 103 fulfilled the criteria for MS at baseline (Table 4). 
The prevalence for male seafarers increased with age. The 
prevalence of MS among seafarers who provided fasting 
blood samples was 99/154 ×100 = 64.3% for males, and 
4/13 × 100 = 30.8% for females. Due to the proportion of 
seafarers who had not provided blood samples, calculation 
of the prevalence by using as the numerator the seafarers 
with MS and as the denominator the total number of parti-
cipating seafarers will underestimate the true prevalence. 

Assuming the same distribution of MS among the 41  
seafarers (34 males and 7 females) who could not provide 
fasting blood samples as among the seafarers with increased 
waist circumference who did, the number of seafarers with  
MS among the former can be estimated to 34 × 64.3/100  
= 22 male and 7 × 30.8/100 = 2 female seafarers, respectively. 

This calculation resulted in an estimation of presence 
of MS being in 99 + 22 = 121 male and 4 + 2 = 6 female 
seafarers in the total sample of participants. Accordingly, 
the total prevalence of MS was calculated to 121/468  
× 100 = 25.9% and 6/56 × 100 = 10.7% for male and 

female seafarers, respectively. For both sexes together, the 
estimated prevalence was 24.2%. 

CONSUMPTION OF TOBACCO AND ALCOHOL
The questionnaire information about smoking and alco-

hol habits is presented in Tables 5 and 6. Current smokers 
represent 30.6% of the studied seafarers (Table 5). Only 
few seafarers drink while on board the vessel, while the 
majority does drink alcoholic beverages ashore (Table 6). 

DISCUSSION 
We have demonstrated that MS is present significan-

tly (24.2%) in the studied sample of Danish seafarers. Is 
this prevalence alarming? The crude figure approaching  
a quarter of the Danish seafarers may seem rather  
reassuring when compared to other published figures. 

Cameron et al. (2004) [26] has reviewed a number of 
studies of MS from various parts of the world and found  
a geographically highly variable prevalence and age and sex 
distribution. However, different definitions of MS complicate 
the comparisons. 

Table 3. Baseline characteristics (anamnestic, physical and laboratory data) of the participating seafarers

Males (n = 468) Females (n = 56)

No. exceeding the 
IDF criteria (%)

No. examined** No. exceeding 
the IDF criteria (%)

No. examined**

Central obesity (Europids) 188 (40.2) 467 20 (35.7) 56

Raised triglycerides* 62 (13.2) 153 0 13

Specific treatment for hypertriglyceridaemia 2 (0.4) 458 0 55

Reduced HDL-cholesterol* 34 (7.3) 153 3 (5.4) 13

Specific treatment for hypo-HDL-cholesterolaemia 19 (4.1) 458 1 (1.8) 55

Elevated blood pressure 306 (65.4) 451 26 (46.4) 54

Treatment of previously diagnosed hypertension 35 (7.5) 461 2 (3.6) 55

Raised fasting blood plasma glucose* 84 (17.9) 153 4 (7.1) 12

Previously diagnosed type 2 diabetes 9 (1.9) 461 0 55
*Participants who had fasting blood samples drawn; **slightly diverging due to missing data; IDF — International Diabetes Federation; HDL — high density lipoprotein

Table 4. The number and prevalence of metabolic syndrome (MS) with age and sex of the participants 

Age [years] All participants (n) Male participants with fasting blood 
samples (n = 154)

Female participants with fasting blood 
samples (n = 13)

Male Female n MS (n) Prevalence 
of MS (%)

n MS (n) Prevalence 
of MS (%)

< 18 5 1 0 – – 0 – –

18–24 67 16 1 1 1.5 3 1 6.3

25–44 236 31 69 42 17.8 8 2 6.5

45–64 152 7 78 51 33.6 2 1 14.3

≥ 65 8 1 6 5 62.5 0 – –

Total 468 56 154 99 21.4 13 4 7.4
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For comparison with other Danish samples, the preva-
lence of MS among 3,303 persons in the general Danish 
population was calculated to 29.6% [27]. In another Danish 
population sample with a median age of 51 (41–74) years 
studied, the prevalence of MS based on the International 
Diabetes Federation criteria was 23.8 for men and 16.1 for 
women [28]. In a study of Danish psychiatric outpatients, 
the comparison group of a random sample of individuals 
of 18–69 years, but with a higher participation rate for the 
older age groups, resulted in a prevalence of 29.6%. The 
comparison of these studies with our figures, however, 
should take into account that the studied population of se-
afarers is characterised by their relatively young age (mean 
age 38.5 years). This is of importance since a strong gradient 
has been demonstrated in all studies, including this one, 
of an increasing prevalence of MS with age. Furthermore,  
a strong inverse social gradient in the prevalence of MS has 
been demonstrated in a recent Danish study [2]. Our study 
involved a mixed group of seafarers, most of which were 
officers, and therefore representing higher social strata, 
for which one would expect a smaller prevalence of MS. 
However, we have not stratified according to social factors. 
Taken together, the composition of our sample representing 
mostly younger seafarers most of which belong to the officer 
group suggests that the demonstrated prevalence of MS is 
a cause for concern.

SELECTION
To conclude that the prevalence of MS in this study is 

representative for Danish seafarers in general, we have de-

monstrated that the participating seafarers are reasonably 
comparable to the non-participating seafarers with regard 
to sex, age, and BMI. The workplaces on board were also 
similar for the participating vs. non-participating seafarers. 
However, some differential selection may have taken place 
with regard to the latter with more dropouts among females 
belonging to catering staff. The comparison of demographic 
data and BMI of the seafarers in this sample with the na-
tional wide collected data from all medical examinations of 
seafarers during a 1-year period indicates that the studied 
sample is representative. 

However, the relatively higher number of elderly seafa-
rers and a slightly higher BMI among non-participants sug-
gest a selection that is likely to cause an underestimation 
of the true prevalence of the seafarers with MS (Table 2). 
Therefore, with an acceptable certainty, we can say that the 
calculation of the prevalence of MS among Danish seafarers 
represents a rather accurate minimum value. 

CONSUMPTION OF TOBACCO AND ALCOHOL
It is encouraging to note, that the reported alcohol con-

sumption and smoking is limited, although still exceeding 
that of other Danes. This is a fierce change compared to 
previous conditions. Several previous Danish studies have 
shown the heavy health impact of smoking and alcohol 
consumption among Danish seafarers [13, 29–31]. 

The reported rate of current smokers is now almost at 
the level of that of Danes, out of which 25% were smokers 
in 2005. This reduction of smoking at sea has taken place 
in spite of easy access to cheap duty free cigarettes in 
overseas shipping. 

The consumption of alcohol is now regulated for Danish 
seafarers in active duty (similar to regulations relating to  
land-traffic). According to the seafarers’ responses, drinking 
on board is now limited. Still, however, seafarers’ reported  
alcohol habits are also comparable to those of Danish adults.  
In 2005, 17.9% of Danish men and 10.8% of women consu-
med an amount of alcohol in excess of the authorities’ pre-
vious recommendations of 21/14 units/week, respectively, 
for men and women. This recommendation has now been 

Table 5. Tobacco consumption while ashore and on board, respectively, for 523 participating seafarers who provided this question-
naire information (% of questionnaire responders)

Never 
n (%)

Previous smoker
n (%)

Current smoker
n (%)

240 (45.9) 123 (23.5) 160 (30.6)

Ashore On board*

< 15 g > 15 g 0 g < 15 g > 15 g

84 (16.1) 76 (14.5) 4 (0.8) 80 (15.3) 75 (14.3)
*1 cigarette = 1 g; 1 pipe of tobacco = 1 g; 1 cheroot = 3 g; 1 cigar = 5 g. 
*1 seafarer did not quantify smoking on board.

Table 6. Alcohol consumption for 511 and 497 participating 
seafarers who provided the questionnaire information  
about alcohol habits ashore and on board, respectively  
(% of questionnaire responders)

Weekly consumption of units of alcohol — n (%)

0 1–7 8–14 ≥ 15

Ashore 54 (10.6) 246 (48.1) 116 (22.7) 95 (18.6)

On board 443 (89.1) 38 (7.6) 16 (3.2) –
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further reduced to 14/7 units/week. If the 14-unit limit for 
men is applied, 18.6% of the seafarers exceed the Danish 
health authorities’ current weekly maximal recommended 
consumption while ashore. 

Cigarette smoking seems to be an independent risk 
factor for MS while the risk does not seem to be exag-
gerated by alcohol intake [32]. However, the additional 
caloric intake from alcoholic beverages contributes to the 
metabolic balance.

PERSPECTIVES IN TERMS OF SEAFARERS’  
HEALTH IN DANISH MERCHANT SEAFARING

The presented results must be seen in the context of 
the contemporary manning of the Danish merchant fleet. 
Today, the majority of Danish seafarers are officers. Con-
sequently, officers represent the majority of seafarers in the 
studied sample. More importantly, this study has addressed 
only Danish seafarers and not the foreign crew that today 
represents a majority of seafarers on Danish merchant 
vessels. A recent Danish study [2] demonstrated a strong 
inverse social gradient in the prevalence of MS, with higher 
prevalence in less skilled occupations and less occurrence 
among professionals. 

The prevalence of MS among foreign crews is not known, 
but we are concerned that MS may be more prevalent in fo-
reign seafarers on Danish ships. More severe consequences 
of MS, in particular for many Asians, who are more prone 
to diseases such as type 2 diabetes and more exposed to 
an imbalanced consumption of fats and oils [33], are likely. 
Deficient health control and management in their home 
countries are likely to further aggravate the situation. 

Taking into account the higher risk of MS in Asian seafa-
rers [5, 6] that today represent the majority of the ratings on 
board Danish ships, one would expect MS to be considerably 
more frequent if this study was extended to cover crews of 
any nationality and consequently a higher share of ratings 
with other than Danish citizenship.

This baseline study will be followed by an intervention 
consisting of offering treatment to seafarers with MS when 
indicated, and of providing appropriate counseling with re-
gard to health. The basic advice to subjects with MS consists 
of 10% weight-reduction, physical activity 1/2 hour per day, 
reduced intake of saturated fat and increased content of 
dietary fibers, smoking cessation, and control of alcohol 
consumption [3]. The baseline study will be followed by  
a report of the effect of such an intervention after a 2-year 
follow-up.

CONCLUSIONS
1. About 25.9% of male and 10.7% of female Danish seafa-

rers with a mean age of 38.5 years have MS. Due to the 
major age-related and social gradient, this prevalence 

of MS is estimated to be higher in the general Danish 
population. 

2. Smoking ashore and on board is slightly higher than 
that of all Danes. Alcohol intake is very limited onboard, 
but 18.6% of Danish seafarers exceed the currently 
recommended limits ashore.

3. Preventive intervention may target nutrition, exercise, 
fatigue (e.g. stress, watch systems and sleep quality), 
smoking, and alcohol habits.

4. Future studies should target seafarers irrespective of 
nationality, because Asian crews are likely to be in par-
ticular risk. 
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