p— REVIEW PAPER

VIA MEDICA

Int Marit Health

2013; 64, 4: 191-194

DOI: 10.5603/IMH.2013.0003
www.intmarhealth.pl

Copyright © 2013 Via Medica
ISSN 1641-9251

Overview and prospect: food and nutrition
of seafarers on merchant ships

Marcus Oldenburg, Volker Harth, Hans-Joachim Jensen

Institute for Occupational and Maritime Medicine (ZfAM), University Medical Center Hamburg-Eppendorf, Germany

ABSTRACT

During stay on board, seafarers have limited influence on quality and quantity of food over several months.
Furthermore, the nutrition on board is characterised by different dietary habits in the multi-ethnic crews,
differential food supply in crew’s and officers’ mess room and irregular mealtimes due to the shifts on board.
Internationally, nutritional situation on board is not standardised, but reflects the flag-state standard. Up
to date, there is only little comprehensive research published concerning food patterns of seafarers; these
studies often lack in objective examination methods to estimate the actual food intake and activity-related
energy requirements. Therefore, to examine the food and nutrition of seafarers, shipping companies should
be interviewed about food provisions on board, and seafarers about eating habits in consideration of pos-
sible socio-cultural and psychological backgrounds for malnutrition. These studies should also encompass
seafarers’ health parameters related to nutrition on board (energy consumption, bioelectrical impedance
analysis, ergospirometry and blood analysis). In total, further research directly on board is needed to know
more about seafarers’ food and nutrition situation at sea.

(Int Marit Health 2013; 64, 4: 191-194)
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FOOD ON BOARD

European seafarers spend an average of 3-5 months on
board, whereas Asian seafarers have contracts running 9-12
months at a stretch. Short port turnarounds cause phases
of high workload to seamen. As a consequence, there are
very limited opportunities for leisure time activities onshore.

On board food is usually served separately — for the
mainly Asian crewmembers in the crew’s mess room and
for the often non-Asian superiors in the officers’ mess room.
Food in the mess rooms differs as an attempt to adapt food
to ethnical habits (e.g. more rice in the crew’s mess room).

Seafarers have very limited influence on quality and
quantity of food over several months, especially during sea
voyages on board of worldwide cruising merchant vessels. In
current seafaring situation, warm meals are usually served
3 times a day. The following list summarises the actual
dietary and living conditions on merchant ships:
— lack of self-determination in the selection of food;
— different dietary habits in multi-ethnic crews;

— differential food supply in crew’s and officers’” mess
rooms;

— irregular mealtimes due to the shifts on board;

— limited opportunities for physical activities in leisure
time;

— exceptionally high level of psychosocial stress in seafa-
ring occupation (see below).

LEGAL BACKGROUND FOR
CATERING AND FOOD ON VESSELS
The Maritime Labour Convention (2006) provides the
legal basis for the living conditions on board, including food
provisions [1]. Paragraph 3.2. sets out that: “Purpose: To
ensure that seafarers have access to good quality food and
drinking water provided under regulated hygienic conditions.
1. Each Member shall ensure that ships that fly its flag
carry on board and serve food and drinking water of
appropriate quality, nutritional value and quantity that
adequately covers the requirements of the ship and
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takes into account the differing cultural and religious

backgrounds.

2. Seafarers on board a ship shall be provided with food
free of charge during the period of engagement.

3. Seafarers employed as ships’ cooks with responsibility
for food preparation must be trained and qualified for
their position on board ship.”

Precondition for hiring as a ship’s cook is a minimum
age of 18 years. In addition, seafarers need to prove the
stipulated experience on board of a ship and a diploma of
a certified cooking class. In Germany, an officially recognised
training course lasting for 3 months is offered to acquaint
already internationally experienced cooks with the European
kitchen.

A critical appraisal of the Maritime Labour Convention
(which has already been ratified by several states) reveals
that the nutritional situation on board is neither standard-
ised nor mandatory (see phrase “shall”), but adapted to the
standard of each member state.

RESEARCH ON THE DIET OF SEAFARERS

According to the older examinations, the average ener-
gy consumption of the seamen in the merchant fleet was
quantified to 3000-3500 kcal [2]. The individual energy
consumption depends on the voyage episode of the ship
(port or at sea), as well as the climatic conditions. In the
1960s, the energy consumption of seafarers in the tempe-
rate zone was estimated around 3000 kcal during moderate
work and 3500 kcal during hard work [3].

Arecent study showed that 64% of seafarers were over-
weight and 23% of them were estimated as “obese” [4, 5].
A similar nutritional situation was already found in the
90s in Danish seafaring population [6]; 16% of 351 male
seafarers displayed a body mass index greater than
30 kg/m2. The rate of overweight has increased during the
last decade. In addition, Danish maritime students entering
the maritime business showed already more overweight
than other young people [7].

A Croatian study revealed that 75% of sailors (n = 174)
were overweight, 80% showed increased cholesterol valu-
es, 40% increased plasma triglycerides values and 30%
increased blood glucose values [8]. Furthermore, Kendel et
al. [9] demonstrated that an increased meat consumption
in 20 Croatian seafarers of a container ship resulted in
significantly increased saturated fatty acids and plasma
cholesterol values.

A comparison of the nourishment among Lithuanian
and Latvian seafarers at sea showed that Latvian seafarers
more often than Lithuanian ones took e.g. boiled and roast
potatoes, meat, chicken, eggs, coffee and juice [10].

In 2003, the Finnish maritime industry set up a nutritio-
nal project. The aim was to reduce the intake of salt and

calories, and to increase the consumption of vegetables

[11]. Based on the results of a dietary study among Chinese

seafarers, the authors recommended a reduced intake of

calories and fat, and an increased intake of vitamins during

long sea voyages [12].

A study about US inland waterway merchant marine
captains and pilots displayed a high prevalence of obesity
(61%), smoking (41%), high triglycerides (42%), low high
density lipoprotein cholesterol (47%), high blood pressure
(42%), high fasting glucose (22%), and 3 or more features
of the metabolic syndrome (39%) [13].

A recent survey covering 104 seafarers in Germany
revealed that [14]:

— 95% rated the food on board as “very important” or “im-
portant” for their level of job satisfaction and well-being
in their daily routine;

— around 80% stated that they would prefer to eat he-
althier;

— 19% supplied themselves with food stored in their cabin;

— “fresh products, native food, variety and quality” were
most often missed in shipboard provision;

— 20% took dietary supplements like pills (2/3 of them
were Filipinos).

In the latter study, higher dissatisfaction with food and
nutrition on board was found in international tramp ship-
ping only.

In summary, international studies on the nutritional
situation of seafarers on board revealed that:

— there is only little comprehensive research published
concerning food patterns of seafarers;

— data on eating habits of crewmembers were mostly
collected by interviews without objective examination
methods to estimate the actual food intake (e.g. stan-
dardised behavioural observation);

— thefew available studies are almost exclusively related
to the food consumption on board. The activity-related
energy requirements stratified to different occupation
groups were not assessed;

— identification of cardiovascular risk factors related to
the eating habits requires objective procedures like
blood analysis or ergospirometric stress tests. These
procedures were applied only occasionally;

— the studies did not consider possible cultural differences
in multi-ethnic crews.

SEAFARERS’ STRESS
IN DAILY LIFE ABOARD

PSYCHOSOCIAL STRESS

In general, psychosocial stress aboard is caused by
excessive work demands, shift work, external control of
work and lack of scope in decision-making [15-17]. The
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employment in the maritime sector is also associated with
specific psychosocial stressors (including extremely long
working hours, reduced duration and quality of sleep on
board, permanent physical impacts such as ship move-
ments, noise and vibration) [18, 19].

The high level of psychological stress in the seafaring
profession can lead to psychosomatic disorders. In addition,
this stress might increase the risk of developing coronary
heart disease in this population. A possible malnutrition,
combined with lack of exercise and high professional stress,
represent crucial risk factors for cardiovascular disease.
A study about the risk of seafarers for coronary artery disease
demonstrated that almost 50% of the examined seafarers
had an arterial hypertension, and 40% elevated plasma
triglyceride values. This was particularly related to the crew
working in the engine room and in the galley [20]. Among
Danish seafarers an increased cardiovascular mortality was
observed, mainly caused by their shipboard lifestyle (such
as unhealthy nutrition) [21].

PHYSICAL STRESS

It has been assumed that the energy demand of seafa-
rers has decreased in the recent decades due to technical
progress in ship operation [14]. However, up to date the
crew and, in particular, the crew on deck and in the engine
room is still exposed to heavy physical labour — especially
during loading and unloading operations with heavy lashing
materials and loading gear, or during repairs to the machine
(sometimes under extreme heat conditions and constrained
postures).

In addition, shift work on board can affect the nutritio-
nal behaviour of seafarers in terms of appetite disorders
or even of “stress eating”. Knowledge of additional energy
requirements caused by increased muscular activity on
board due to body-balancing movements in heavy seas is
still lacking to date.

Leisure facilities on board are severely restricted;
especially the possibilities of exercising outside working
hours are reduced. Therefore, crew fitness rooms of large
merchant ships are nowadays established and mostly
equipped with weights, punching bags, treadmills or sta-
tionary bikes. According to the authors’ experiences, these
physical leisure facilities were only used by less than 20%
of the crews on a regular basis. A Norwegian survey reveals
that 70% of the asked seafarers did sports twice or more
per week when at home, whereas only 39% exercised on
board [22].

Overall, it can be stated that there is a high need for
intensive examination of food and nutritional situation of
seafarers under the specific working and living conditions
on board.

POSSIBLE METHODS TO EXAMINE
THE FOOD AND NUTRITION
SITUATION OF SEAFARERS

INTERVIEWS OF SHIPPING COMPANIES ABOUT
FOOD PROVISIONS ON BOARD

As a land-based approach, the food supply on board
can be assessed by provision lists and the cooking reci-
pes forwarded by the shipping company. In this context,
possible calculation and realisation constraints for the
cook by the shipping companies like a low catering
budget must be taken into consideration. Furthermore,
the orders of the captain and limited possibilities of
fresh food supply and storage during long sea voyages
(with limited access to food-outfitting ports) have to be
taken into account.

INTERVIEW OF SEAFARERS ABOUT
SHIPBOARD EATING HABITS

Standardised questionnaires like the “24-hour recall”
(for the last day) or the “Food Frequency Questionnaire”
(for the past months) can evaluate individual food intake
for a particular period of time [23]. Due to long sea voyages
and short port stay — particularly in worldwide cruising mer-
chant vessels — there is only little chance for the intake of
ship-external food sources, which reduces a probable bias
compared to dietary studies in other contexts ashore.

INTERVIEW OF SEAFARERS TO COLLECT

DATA OF POSSIBLE SOCIO-CULTURAL

AND PSYCHOLOGICAL CAUSES FOR MALNUTRITION
Existing standardised questionnaires for the assess-

ment of living and working conditions (e.g. the causes

for malnutrition) in the general population ashore do not

sufficiently cover specific conditions in multicultural crews

on board [24]. Based on the “Seafaring-Specific Question-

naire” developed by Oldenburg et al. [18] and Jensen

et al. [25] and existing standardised questionnaires from

the European cultural area, a semi-structured interview-

guide could be developed and applied aboard. Priorities

of this interview guide should be:

— lifestyle and level of stress experienced by seafarers;

— mental well-being and social discrimination;

— body satisfaction;

— cultural values and intuitive dietary preferences;

— nutritional situation and eating habits in the society of
origin;

— group processes and eating behaviour;

— food as an emotion regulator;

— self-management skills;

— socio-economic status.
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DETECTION OF SEAFARERS’ HEALTH PARAMETERS
RELATED TO NUTRITION ON BOARD

In order to analyse whether malnutrition or an increased

risk for cardiovascular disease is present among the seafa-
rers, the following objective parameters should be collected:

anthropometric data: height, weight, body mass index
and waist-hip ratio;

energy consumption: with activity monitors like the “Bo-
dyMedia SenseWear armband” the energy consumption
can be determined fairly accurately and at the same
time be compared with the estimated caloric intake [26];
bioelectrical impedance analysis: this procedure provi-
des physiological data to estimate (3 component model)
the body composition with fluid and hydration diagnosis
(such as body cell mass, muscle mass and fat mass, water
balance — particularly the differentiation between the intra-
cellular and extracellular water content). For this purpose,
the device Akern BIA 101 can be used for instance [27];
ergospirometry: to measure the seafarers’ cardiopulmo-
nary performance, ergospirometry can be conducted for
example with the climbing stage aboard. In addition, by
performing a mobile cardiopulmonary exercise test, calorie
consumption and respiratory gases can be collected during
a normal working day. A suitable device for these tests is
for example the Oxycon Mobile produced by Viasys [28];
blood analysis: complete blood count, lipids (total cho-
lesterol, LDL, HDL, triglycerides), uric acid, liver function
values (GOT/AST, GPT/ALT, GGT), blood sugar, thyroid
hormones and vitamin D.

CONCLUSIONS

In summary, the issue of food and nutrition of crews aboard

merchant vessels is still topical in the maritime research. Based
on the results of nutritional maritime studies, strategies need to
be developed in order to improve the food and nutrition situation
aboard. Furthermore, considering the prevention of possibly
increased risk for cardiovascular disease, concrete and practical
implementation measures are of the utmost importance.
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