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ABSTRACT

Fishing is one of the most dangerous occupations, and as many as 24,000 fishermen around

the world suffer fatal injuries or drowning at sea every year. Although fishermen in the European

fishing fleet work in harsh and dangerous environments, many fishermen do not use personal

protective clothing and buoyancy aids due to reduced work comfort and poor functionality. This

emphasizes the importance of designing work clothing and personal protective equipment (PPE)

with functionality that matches the fishermen’s needs.

The aim of this study was to identify the requirements for work clothing in terms of comfort,

protection, and safety for fishermen operating in northern fishing grounds and in the Mediterra-

nean. Furthermore, we investigated whether fishermen in the Mediterranean prioritize work-

clothing requirements differently from fishermen in northern fishing grounds. Interviews and

observations of fishermen provided us with the requirements for work clothing for fishermen.

A questionnaire was then distributed to a selection of European fishermen.

The study showed that fishermen operating in the Mediterranean prioritized their requirements

differently from fishermen in northern fishing grounds. There was good agreement on require-

ments regarding work comfort. Safety requirements, such as integrated buoyancy, were ranked

as less important by the Mediterranean fishermen compared to fishermen in northern fishing

grounds. The results of this study provide a basis for the development of work clothing and PPE

for fishermen. Work clothing and PPE that fulfil the requirements are likely to obtain end-user

acceptance and thus improve safety for fishermen at sea.

(Int Marit Health 2011; 62, 4: 32–39)
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INTRODUCTION

A report released by the International Labour

Office (ILO) states that fishing is among the most

dangerous of all occupations, with as many as

24,000 fishermen around the world killed every year

[1]. Reports from Iceland indicate that every year,

10% of all Icelandic fishermen are subject to inju-

ries [2]. In the UK, 256 fishermen died due to acci-

dents on fishing vessels between 1992 and 2006.

Almost one third (83) of these were the result of fal-

ling overboard [3]. In the Norwegian fishing fleet, 31%

of fatal accidents were related to capsizing and

grounding, while 28% drowned as a result of falling

or being pulled overboard [4].

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Via Medica Journals

https://core.ac.uk/display/268457272?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


www.intmarhealth.pl 33

Tore Christian Bjorsvik Storholmen, Design for end-user acceptance...

The European fishing fleet ranges from large sea-

going trawlers to smaller vessels that operate in coas-

tal waters, in climatic conditions from the cold and

harsh waters of the Barents Sea to the warmer wa-

ters of the Mediterranean [5, 6]. In the Arctic Ocean

(bounded by the Barents Sea, the Norwegian Sea,

and the Northeast Atlantic), fishermen are subject-

ed to an extreme polar climate with mean water tem-

peratures between 0–10°C, while temperatures in

the North Sea usually range between 3 and 18°C

[6]. The climate in the almost enclosed Mediterra-

nean is warm and dry, and the water temperatures

are generally higher (14–29°C) than most other

European seas [7].

However, accidents at sea do not only occur in

the cold and harsh northern fishing grounds (in this

study defined as the Barents Sea, Spitsbergen, Bear

Island, North Sea, Norwegian Sea, Iceland, South/

/East Greenland, Skagerrak, Kattegat, and the Baltic

Sea). Zytoon (2011) showed that the Mediterranean

fishing industry involves many hazardous work con-

ditions and practices, resulting in high rates of inju-

ry, morbidity, and mortality [8]. A total of 26 fatal ac-

cidents during a six-year period were documented

in this study. Of these deaths, 13 drowning cases

occurred during work periods and nine were due to

vessels sinking.

Improved PPE and work clothing are thus essen-

tial to reducing the severity of accidents at sea. Se-

veral studies have mapped the working conditions and

user requirements of fishermen in the Norwegian

fishing fleet, and these have resulted in improved

personal protective clothing for this group. One study

showed that requirements regarding comfort, pro-

tection, and safety differ with vessel type, workload,

and whether the vessel operates far out to sea or in

coastal waters [9]. Functional requirements and the

need for comfort during work determine what kind

of work clothing and PPE fishermen decide to wear.

Interviews conducted in this study showed that most

fishermen, operating in both the Mediterranean and

in the northern fishing grounds, use everyday cloth-

ing under their oilskins during work. The jeans and

cotton trousers and sweaters used today provide poor

thermal comfort during work because of inadequate

thermal protection and moisture transport capabili-

ties.

In spite of the significant risk of falling overboard,

fishermen in northern areas report that they rarely

wear buoyancy aids while working on deck. A study

by the RNLI and Seafish also showed that standard

inflatable lifejackets are criticized by the fishermen

for having dangerous snag points and for hindering

freedom of movement [10].

Most approaches to product innovation focus on

user involvement only after a clear idea has been

established for a product, with the result that impor-

tant decisions are made without fully knowing the

context and user needs. Lack of adequate market

research has been shown to be a key factor in the

failure of innovations. Involving users in the decision

about what to design makes their acceptance for

the final product more likely [11, 12].

This emphasizes the fact that knowledge of user

requirements and needs is a critical factor and a pre-

requisite for end-user acceptance. Such knowledge

exists for fishermen operating in the northern fishing

grounds, but to our knowledge no study has yet iden-

tified equivalent requirements for Mediterranean ar-

eas. There is a need for such knowledge, if we are to

provide this group with satisfactory work clothing.

The aim of this study was thus to identify the re-

quirements for work clothing in terms of comfort,

protection, and safety for fishermen operating in

northern fishing grounds and in the Mediterranean.

We also wanted to investigate whether fishermen in

the Mediterranean prioritized work-clothing require-

ments differently from fishermen in northern fishing

grounds.

We hypothesized that it should be possible to iden-

tify fishermen’s requirements to work clothing by

interviewing and observing key informants from se-

veral European countries, and that a survey sent out

to a selection of European fishermen would show

that fishermen operating in the Mediterranean prior-

itize their requirements differently from fishermen

in northern fishing grounds.

MATERIAL AND METHODS

To map the fishermen’s requirements to work

clothing regarding comfort, protection, and safety,

we adopted a user-centred design approach [13].

Key informants from several European fishing coun-

tries contributed their expertise regarding personal

protective clothing for fishermen. Thirty-one semi-

structured interviews with fishermen, fishermen’s

organizations, and national search and rescue asso-

ciations were held. The interviews were with fisher-

men working on vessels of different types, lengths,

and nationalities, utilizing different types of fishing

gear and operating on different fishing grounds un-

der a wide range of climatic conditions. The inter-

views were conducted in five European countries:

France, Finland, Italy, Norway, and Sweden. Some of
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the interviews were combined with direct observa-

tions on board the fishing vessels. The work of the

fishermen and use of the work clothing was docu-

mented by using photo and video. The observations

were analysed in light of the aim of the study, e.g.

use, areas of wear and tear, exposure, and need for

protection were examined to identify requirements

for the work clothing and to gain insight on how the

work clothing of the fishermen can be improved.

Statements from the interviews and knowledge

gained through observations were transformed into

requirements for personal protective clothing [14].

The requirements formed the basis of an Inter-

net-based questionnaire [15] that was distributed to

a selection of European fishermen in terms of fleet

size, catches, vessel types, and geographical loca-

tion of fishing grounds. The questionnaire was pre-

sented in seven languages (Danish, Finnish, French,

Italian, Norwegian, Spanish and Swedish) in addi-

tion to an English version. The link to the Internet

questionnaire was distributed by project partners to

fishermen’s organizations and fishermen in Italy,

France, Spain, the United Kingdom, Iceland, Den-

mark, Norway, and Sweden either by e-mail or per-

sonal contact. The fishermen’s organizations present-

ed the link to their members and encouraged them

to take part in the survey. In Finland and Spain the

questionnaire was distributed and collected on pa-

per and then registered into the Internet survey by

the partners.

The available resources for survey distribution

were limited, and the goal was to get participants

from different European countries through existing

networks within the fishing industry in the selected

countries. In most countries it is still rare that fisher-

men have their own e-mail account or easy access

to the Internet. Therefore, it was not possible to send

personal Internet links to each fisherman in order to

log respondents. The total number of recipients is

not available due to this approach; hence, the actual

response rate is unknown.

The respondents were asked to tick, according

to their own preferences and needs related to work

clothing, the 15 most important requirements. Their

prioritizations are presented in Table 1. This study

presents the results of the fishermen who operates

either in northern fishing grounds or in the Medi-

terranean. Background information such as age of

the fishermen, type of work done on board, regis-

tered nationality of vessel, vessel type, and vessel

length were also collected and are presented in Fi-

gures 1–5.

RESULTS

A total of 125 fishermen completed the Internet-

based questionnaire. Sixty-one of these respondents

operate in northern fishing grounds while 64 oper-

ate in the Mediterranean.

Figure 1 shows the age distribution of the respon-

ding fishermen operating in northern fishing grounds

and in the Mediterranean. Most responding fisher-

men in the Mediterranean are between 30 and 39

years (37.5 %), while most responding fishermen in

northern fishing grounds are between 40 and 49

years (27.9 %).

Figure 2 shows the current employment on board

for the responding fishermen. In both groups most

respondents work as fishermen.

Figure 3 shows the registered nationality of the

vessel where the responding fishermen work. Most

of the responding fishermen operating in the Medi-

terranean are working on vessels registered in Spain.

In northern fishing grounds most vessels are regis-

tered in Finland.

Figure 4 shows the length of the vessels where

the responding fishermen work. In both groups most

vessels are longer than 24 metres.

Figure 5 shows the type of vessel where the re-

sponding fishermen work. In the Mediterranean most

of the responding fishermen work on longliner ves-

sels (37.5%) or „other” vessels (37.5%), while in north-

ern fishing grounds most of the responding fisher-

men work on freezer trawlers (26.2%).

Figure 6 shows that fishermen operating in nort-

hern fishing grounds rated freedom of movement, in-

tegrated buoyancy, and durability as the top three

requirements. Functional properties like wind- and

waterproof clothing and good thermal protection were

also given high priority. Easy to put on and take off,

lightweight, and good fit were highlighted as impor-

tant comfort requirements for the work clothing.

Figure 7 shows that fishermen operating in the

Mediterranean rated waterproof clothing, freedom

of movement, and durability as their three most im-

portant requirements. Other important functional and

safety requirements included windproof clothing,

good thermal protection, high visibility of the work

clothing, and an integrated man overboard alarm.

Easy to put on and take off, lightweight, and loose fit

were regarded as important for work comfort.

Table 1 shows the prioritization of the require-

ments for all respondents sorted by different geo-

graphical location of fishing grounds. The cell con-

taining the most highly prioritized requirement is

highlited in bold.
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Both groups gave high priority to comfort re-

quirements such as freedom of movement, good

fit, easy to put on and take off, and light weight.

However, fishermen in the Mediterranean preferred

looser fitting clothing than those operating in north-

ern areas.

They also agreed that clothing should be dura-

ble, windproof and waterproof, and keep the wearer

warm. “Withstands tears and cuts” and “Remains

waterproof after several washings” were only given

high priority by fishermen in northern fishing grounds

while for fishermen operating in the Mediterranean

the clothing should be easy to clean with a hose and

be quick-drying.

Watertight pockets were given a high ranking

by fishermen in the Mediterranean (53.1%) while

Table 1. Prioritization of requirements for work clothing for all respondents (n = 125), sorted by different geographical location

of fishing grounds (figures represent percentages)

Geographical location of fishing grounds Æ Ø User Northern fishing Mediterranean

requirements to outerwear (OW) regarding comfort, grounds n = 61 (%) n = 64 (%)

protection, and safety

Provides good freedom of movement 86.9 87.5

Keeps you afloat in water 82.0 40.6

Is durable 80.3 78.1

Is waterproof 77.0 95.3

Is windproof 70.5 73.4

Can be put on and taken off quickly 68.9 59.4

Keeps you warm 63.9 71.9

Remains waterproof, even after several washings 60.7 42.2

Is light weight 60.7 54.7

Comes in different sizes to fit all users 59.0 57.8

Is highly visible 55.7 68.8

Withstands tears and cuts 41.0 37.5

Is machine-wash friendly 41.0 7.8

Is reinforced on parts especially exposed to wear and tear 39.3 45.3

(knees, underarms, and front)

Has a hood 39.3 48.4

Ventilates sweat and heat 39.3 12.5

Is suitable for both summer and winter use 37.7 28.1

The price of the OW is less important if the functionality 36.1 15.6

and durability is good

Reduces the risk of entanglement 36.1 34.4

Has an affordable price 34.4 18.8

Dries quickly 34.4 54.7

Is oil, dirt, and blood repellent 32.8 42.2

Has an integrated man-overboard alarm 31.1 65.6

Hood is spacious enough to wear head protection underneath 29.5 25.0

Has closing solutions to stop water from entering at wrists and ankles 29.5 37.5

Is easy to clean with a hose 27.9 53.1

Tears and cuts in the OW can be easily repaired 21.3 7.8

Has a loose fit 19.7 54.7

Has a knife storage solution 14.8 20.3

Size can be adjusted in width and length 11.5 18.8

Has watertight pockets 11.5 53.1

Has a padding solution for the knees 8.2 17.2

Can easily be adjusted to quick changes in activity level 6.6 10.9

Has practical openings for ventilation 6.6 7.8

Other (specify): 0.0 0.0
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these were given very low priority by fishermen in

the north.

Requirements regarding safety were prioritized

quite differently by the two groups of fishermen.

“Keeps you afloat in water” is the second most im-

portant requirement for fishermen in the north

(82.0%), while Mediterranean fishermen did not rank

it within the top 15 requirements (40.6%). The re-

quirement for an integrated man overboard alarm

was prioritized more highly by Mediterranean fish-

ermen (65.6%) than fishermen in the north (31.1%).

Both groups prioritized high visibility of the work

clothing.

The importance of price was also prioritized differ-

ently among the groups. Fishermen operating in north-

ern grounds regarded price as being less important if

the functionality and durability of the work clothing is

good, unlike fishermen in Mediterranean areas.

Figure 1. The age distribution of responding fishermen in

northern and Mediterranean fishing grounds

Figure 2. Current employment onboard for the responding

fishermen

Figure 3. Registered nationality of the vessels where the re-

sponding fishermen work

Figure 4. Length of the vessels where the responding fisher-

men work

Figure 5. Type of vessel where the responding fishermen work
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Figure 6. Prioritization of the 16 most important requirements for work clothing (in questionnaire referred to as outerwear) for

fishermen operating in northern fishing grounds (n = 61)

DISCUSSION

There was good agreement between fishermen

operating in northern fishing grounds and those oper-

ating in the Mediterranean on requirements regard-

ing work comfort. However, there was a difference

regarding the fit of the work clothing. Several of the fish-

ermen working on large trawlers in northern fishing

grounds mentioned that loose fitting clothing would

increase the risk of entanglement in heavy machinery.

Fishermen in the Mediterranean utilize other types of

fishing gear which might not involve the same risk of

entanglement. Increased ventilation might also explain

why a loose fit is preferred by fishermen operating in

the warm climate of the Mediterranean.

Several requirements regarding functionality and

protection were prioritized differently by the two

groups. The difference regarding the ability to with-

stand tears and cuts might be explained by the fact

that many of the responding fishermen in northern

fishing grounds work on large freezer trawlers

(26.2%) and purse seiners (19.7%), utilizing heavy

fishing gear, wires, and winches, resulting in an in-

creased risk of tears and cuts in the work clothing.

Most of the responding fishermen in the Mediterra-

nean work on longliner vessels, which do not involve

the same risk of tears and cuts.

There was also a difference in priorities regar-

ding cleaning and washability. This might be explained

by the washing facilities available on board the ves-

sels. From the interviews and observations we know

that many vessels operating in northern fishing

grounds have a laundry room onboard, making easy

cleaning and quick air drying less important, while

most of the Mediterranean vessels did not have the

same washing and drying facilities onboard, leading

to different prioritization of these requirements.

Functional solutions like watertight pockets were

only prioritized highly among fishermen in the Me-

diterranean. Such pockets are typically used for stor-

ing mobile phones, which might explain the different

needs. In remote waters in northern fishing grounds

cell phones cannot be used, due to lack of cover-

age, while vessels operating in coastal Mediterranean

waters may be able to use mobile phones at sea.
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The most obvious differences in the priorities of

the two groups of fishermen were requirements re-

garding safety. The evident desire for integrated buoy-

ancy by northern fishermen can probably be

explained by the greater risk of drowning in man over-

board (MOB) situations in northern waters. Vessels

in the Mediterranean operate in coastal waters, while

the vessels in the north operate further from the shore

in more remote waters. The time needed for search

and rescue in case of a MOB situation will usually be

longer in northern fishing grounds. The cold north-

ern waters, especially the North Atlantic, also involve

a much greater risk of drowning as a result of cold

shock response or hypothermia than in the warmer

waters of the Mediterranean.

In case of an MOB event, the potential success of

a quick search and rescue operation is higher in the

Mediterranean if an alarm signal can be transmitted

when fishing vessels operate closer to shore and clo-

ser to each other. This might explain why the fisher-

men of the Mediterranean regard an integrated MOB

alarm as being more important for survival in a MOB

situation than clothing with integrated buoyancy. They

are less worried about staying afloat and more about

giving notice of the situation, while fishermen in the

north prioritize the other way around.

The high priority given to high visibility of the work

clothing shows that this is an important requirement

in all regions.

The requirement regarding the price of the work

clothing indicates that fishermen in the north are

willing to pay more for improved quality and func-

tionality than fishermen in the Mediterranean. This

might be due to a greater spending power, but it also

indicates that high-quality work clothing is a prereq-

uisite for fishing in cold and harsh northern waters.

From the interviews we learned that most fishermen

buy their own work clothing, while the ship-owners

provide required PPE such as helmets and lifejack-

ets. On some large vessels in Norway the ship-ow-

ners subsidize the purchase of the fishermen’s work

clothing, and this might contribute to greater spen-

ding power among the fishermen in the north.

CONCLUSIONS

Interviews and observations with key informants

in a selection of EU fishing nations provided us with

the requirements for work clothing for fishermen

Figure 7. Prioritization of the top 15 requirements for work clothing for fishermen operating in the Mediterranean (n = 64)
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operating in Mediterranean and northern fishing

grounds. A web-based questionnaire distributed to

a selection of European fishermen showed that fish-

ermen operating in the Mediterranean prioritized their

requirements differently from fishermen in northern

fishing grounds.

There was good agreement between the two

groups on requirements regarding work comfort.

Several functionality and safety requirements for the

work clothing were prioritized differently. The results

of this study provide a good basis for the develop-

ment of work clothing and PPE for fishermen in north-

ern and Mediterranean fishing grounds. Work cloth-

ing and PPE that fulfil the requirements are likely to

obtain user acceptance and thus improve safety for

fishermen at sea.

ACKNOWLEDGEMENTS

The research leading to these results has received

funding from the European Community’s Seventh

Framework Programme (FP7/2007-2013) under

grant Agreement n° NMP-229334. The authors are

grateful to the partners of the Safe@Sea project and

especially the International Maritime Health Associa-

tion (IMHA) for contributing to the accomplishment

of the survey.

REFERENCES

1 . ILO. Safety and Health in the Fishing Industry — Report

for discussion at the Tripartite Meeting on Safety and

Health in the Fishing Industry. International Labour Of-

fice, Geneva 1999.

2 . CDC, NIOSH, EID. NIOSH Publication 2006-114: Procee-

dings, Second International Fishing Industry Safety and

Health Conference. CDC/NIOSH 2006; 3–4.

3 . MAIB. Marine Accident Investigation Branch: Analysis of UK Fish-

ing Vessel Safety 1992-2006. 2008. www.maib.gov.uk/

/publications/safety_studies/fishing_vessel_safety_study.cfm

(accessed August, 17, 2011).

4 . Aasjord HL. Tools for improving safety management in

the Norwegian fishing fleet. Occupational accidents anal-

ysis — period of 1998–2006. International Maritime

Health 2006; 57: 1–4, 76–84.

5 . European Commission. Maritime Affairs and Fisheries

— Facts and figures on the Common Fisheries Policy.

2010. http://ec.europa.eu/fisheries/documentation/pub-

lications/pcp_en.pdf (accessed August, 26, 2011).

6 . European Commission. European Atlas of the Seas - Arc-

tic Ocean. http://ec.europa.eu/maritimeaffairs/atlas/

/seabasins/arcticocean/ (accessed August, 30, 2011).

7. European Commission. European Atlas of the Seas — Me-

diterranean. http://ec.europa.eu/maritimeaffairs/atlas/

/seabasins/mediterranean/ (accessed August, 30, 2011).

8 . Zytoon MA. Occupational injuries and health problems

in the Egyptian Mediterranean fisheries. Safety Science

2011; 50: 113–122.

9 . Geving IH, Reitan J, Sandsund M et al. Safer work cloth-

ing for fishermen. International Maritime Health 2006;

57: 94–102.

10. Seafish, RNLI. Lifejacket and Buoyancy Aid Acceptabili-

ty Trials — A Co-project between Seafish and RNLI. 2006.

www.seafish.org/media/Publications/SR587.pdf (acce-

ssed September, 8, 2011).

11 . Sanders EBN, Stappers PJ. Co-creation and the new land-

scapes of design. CoDesign 2008; 4: 5–18.

12. Steen M, Kuijt-Evers L, Klok J. Early user involvement in

research and design projects — A review of methods and

practices. 23rd EGOS Colloquium 2007; 5–7.

13. The psychology of everyday things. Norman, DA. Basic

Books, New York 1988.

14. Voices into choices: acting on the voice of the customer.

Burchill G, Brodie CH, C. for Q. M. (Cambridge Mass.),

Joiner Associates Madison Wis 1997.

15. Confirmit — Voice of the Customer Survey. www.confirmit.com/

/home.aspx. (accessed August, 18, 2011).


