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ABSTRACT

Background: Fatigue in fishing has been a highly underprioritised area of research, even though fatigue
has been found to be the largest single contributing factor in accidents.

Aim: The aim of this article/paper is to provide an overview of the research conducted on fatigue in fisher-
men up to date, in order to establish a starting point for further research in this area.

Materials and methods: The review is mainly based on journal articles from PubMed, Google Scholar,
International Maritime Health, Science Direct and some relevant articles links were also followed.
Results: The research revealed that only 5 articles have been published concerning fatigue in fishermen.
The articles all confirmed that fatigue is a serious health and safety issue among fishermen, and that
further research therefore is warranted.

Conclusions: Only 2 of the 5 studies of fishermen'’s fatigue used objective measures and in one of these,
the sample size was small (n = 19), effectively limiting the statistical analysis and its application. Further
research using larger samples is needed, preferably with a mix of objective and subjective measures, whereof
some of the questions should be scenario based and some should be from standardised questionnaires.
Greater understanding is also needed to assess how much of the variance in fatigue is attributable to e.g.
length of trip, hours of work without rest, and type of job and specific tasks. A greater understanding of

the similarities and differences between acute and long-term fatigue is also needed.
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INTRODUCTION

In the International Maritime Organisation guidelines
on fatigue, cited in [1], fatigue is defined as “A reduction in
physical and/or mental capability as the result of physical,
mental or emotional exertion which may impair nearly all
physical abilities including: strength; speed; reaction time;
coordination; decision making; or balance.” (p. 4).

Reduction of sleep length to 6 or 4 h for 14 days causes
cognitive impairments comparable to 2 days of total sleep
deprivation [2].
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Many of the factors that are considered normal within
the seafarer’s occupation, such as long working hours, sleep
disturbance and disturbed sleep rhythm, night work, harsh
working conditions such as noise, ship motions and more, are
factors that are commonly associated with fatigue. As early
as 1971 fatigue was postulated to be a likely causal factor
for many fatal personal accidents and has previously been
identified as a major factor affecting accident rates [3, 4].
Reports indicate that fishermen work 24-96 h or more with
little or no restorative sleep [5]. Thus on these terms, fatigue
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is unavoidable in this occupational sector. Long working hours
isa common theme in transport sectors, e.g. [6] and aviation
accident reports often cite fatigue as a main cause of the
accident [7, 8]. The awareness of the increased accident
risk in the transport sector, has led to development and use
of computerised mathematical process models, dual-models
and 3-process models for predicting level of fatigue and its
effect on cognitive functions, e.g. alertness/performance in
daily life, for navy, airline and railway applications [9-11] as
well as multimodal fatigue measure assessment for measur-
ing early onset of drivers fatigue [12], but so far these have
not been implemented in the fishing industry.

Despite the growing awareness of the negative effects
of fatigue in the transport sector, fatigue at sea has been
much less studied, than other modes of transport or safety-
-critical industries [13] and especially with regards to fishing.
Seafarers fatigue is a contributing factor in 16% of critical
vessel accidents and in 33% of personal injury accidents
across all types of maritime operations [14].

Results from meta-analysis show that the majority of shift
workers favour 8-h shifts over longer shifts [15]. Furthermore,
work periods longer that 8 h, or series of shifts also increases
the risk of accidents and the risk increases with time [13, 16].

Although the rate of fatal incidents has decreased by
around 50% in the time period 1980-2010 [17] the fatal
injuries at sea more remain far frequent than ashore, with
the incidence rate being 25 to 50 and up to 120 times
higher (United Kingdom) [17].

Fromthe literature on seafarers, among the most commonly
recognised and documented causes of fatigue are poor qual-
ity of rest, excessive workload, noise and interpersonal rela-
tionships [18]. In some countries working hours for fisheries
workers are not regulated by law as they are for workers ashore,
and long working hours and lack of rest periods during fishing
are problematic [19].

Table 1. Summary of studies of fatigue in fishermen

Although major improvements have been accomplished
in safety by better education and training, in addition to
major technological improvements, human physiology and
psychology are the variables that have remained unchanged
and are still the biggest challenge when it comes to working
irregular hours, such as shift work or long hours, which often
result in fatigue. The focus of this study is to review the
current literature on fishermen’s fatigue and the adverse
effects it has on the working individual’s cognitive functions,
and the safety issues fatigue can cause for the individuals
in this occupational group, their co-workers and the safety
of the ship.

MATERIALS AND METHODS

The PubMed and Science Direct databases, Google
Scholar, and the International Maritime Health were
searched with key words fatigue, sleepiness and fisher-
men, some relevant articles links were also studied. Only
articles about fishermen’s fatigue are included in the
actual review, but findings from the literature of merchant
seafarers is also cited, as despite many differences, some
of the challenging factors in working at sea are universal:
e.g. long working hours, being isolated from their family,
friends and social life, and both groups having to deal with
many factors that they cannot influence, such as weather
and noise.

RESULTS

The search in the databases resulted in only 5 articles
on fishermen’s fatigue or sleepiness, all produced within the
last 11 years, demonstrating the lack of research on fatigue
in this occupational group (Table 1). Of these 5 papers one
mainly outlined the need for research on fatigue in fisher-
ies. It concludes that fatigue in fisheries is unquestionably
a problem that needs to be addressed [20].

Year Authors  Location Period of data No of subjects Data collection method
published collection
2011 Salyga and Lithuania Nov-Dec, 932, wherof only 532 responded to Questionnaire
Kusleikaite 2007 the fatigue part here of 301 fishermen
2010 Allen etal. United 2005 81 Questionnaire
Kingdom
2008 Gander New 2005 20 Sleep diaries, sleep quality question-
etal. Zealand naire, sleepiness questionnaire (KSS),
actiwatchs to monitor movement
(analysed using sleepwatch)
2004 Olafsdéttur Iceland Oct-Dec, 112 of whom 24 were randomly Questionnaires and activity monitor
2002 selected to participate in sleep watches, for assessing sleep patterns
measurement study
2003 Conway NA NA NA NA

NA — not applicable; KSS — Karolinska Sleepiness Scale
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Table 2 includes the following studies.

Allen et al.’s [21] study of fishermen was the first study
of its kind. Eighty one British fishermen of whom almost all
were males and most working on small fishing vessels took
part in the survey. The workers were tested on a shortened
version of the questionnaire that was used in the Cardiff
seafarers’ fatigue project [22]. The results suggested that
fatigue is a big problem in the fishing population. The longest
continuous duty was 14 h.

The Salyga and Kusleikaité (2011) [23] study included
fishermen and seafarers in general. It looked at factors
that influenced psychoemotional strain and fatigue, and
the relationship of these factors with health complaints at
sea among Lithuanian seafarers. They found psycho-emo-
tional strain to increase the risk of fatigue and that working
conditions highly influenced strain and fatigue.

Two of the 5 studies contained objective measures.
Gander et al. (2008) [24] found no significance in differenc-
es in length of sleep periods on land and at sea (6.7 h vs.
5.9 h), sleep efficiency (days at home < 70% = N 12.6 vs.
days at sea < 70% = N 16.5) or pre-sleep according to the
Karolinska Sleepiness Scale. However, the results showed
that longer trips during the peak season increased the
risk of performance impairment due to greater cumulative
sleep loss [24].

Olafsdéttir (2004) [25] examined the effects of shift
work on wellbeing and sleep, with emphasis on fishermen.
First is a review of the effects of shift work on workers in
general, pointing out that shift work affects people differ-
ently. Those who are early risers and go to bed early (type A
people) find it generally harder to adapt to shift work than
those who stay up late and sleep in. Also, age plays a role,
as those over 40 find it more difficult to adapt to shift work
than younger people.

In the second half of the report, Olafsdéttir [25] pres-
ents the results of studies on sleep patterns, sleep quality
and wellbeing of fishermen working on a 6-h shift-systems
(N =112 and N = 17) for questionnaires and physical
activity measurements. The study is based on 3 types of
questionnaires and a sleep recording study.

Results from the questionnaire “Model of Human Oc-
cupation” or “health-related life satisfaction” showed that:
1) officers experience stress from having to deal with con-
flicting demands, for the company on one hand and the crew
on the other. 2) Noise, high room temperature and poor
ventilation of the sleeping quarters increase psychological
pressure and reduce sleep quality, which builds up fatigue
and increases the risk of accidents. The quality of the bed
is important; changing to new mattresses in this study pro-
longed sleep by 36 min on average. 3) Fishermen are under
strain due to difficult working conditions, including repetitive
motion, uneven temperatures, heavy workloads etc.

In more detail, Olafsdéttir reports [25] that a great major-
ity of the fishermen claimed that they liked their work (66%),
were interested in it (88%) and felt that they contribute
importantly to the company (91%). In general, more than
3 out of 4 (77%) fishermen were content with their work.
Social factors, such a leadership style, positive feedback
from superiors, etc. had a major impact on the well-being
of the workers.

Regarding psychological factors within the last 6 months,
18% had experienced anxiety, 33% depression and about
44% a sense of fatigue, with noticeable physical and psy-
chological stress symptoms.

Most claimed that they coped well with the shift work
(88%), yet 47% stated that it had significant effects on their
sleep, and 90% would prefer to work daytime rather than
shift work. On 6-h shifts more than 90% slept on average
4 h on the first free-shift, and only 2-3 h on the next. More
than half did not feel fully rested when waking up and felt
sleepy during the day (3-5 times a week or more); of these,
59% were on the longer trips, and 47% of those on shorter
trips. Furthermore, 3-5 days a week or more: one out of
5 woke up because of aches and pains, 41% had troubles
with snoring, 66% experienced stiffness after sleep, and
20% experienced serious sleeping disturbances.

Workers on night-shift slept worse than those on day-shift,
and “activity-monitors” showed that mates frequently dozed
briefly off while on duty, which can seriously cause accidents.
Such incidences occurred most frequently between 1:30 and
3am, and between 14 and 15 pm. Approximately 20% of the
fishermen had signs of insomnia with associated symptoms.
Strain was most pronounced on-board the freezer trawlers.

DISCUSSION

A problem with fatigue studies, is that there is no “golden
standard” [22]. One thing that can be confirmed from the
reviewed studies is that they support the general agreement
of other researchers in the field, that long working hours
increase the risk of fatigue, accident and ill health [13].
However, fatigue is a complex problem, and that factors
causing fatigue are not equal in “weight” and that there
is a positive association between number of risk factors
and increased fatigue [23, 26]. Fatigue is also the stron-
gest single risk factor that was positively associated with
decreased cognitive performance and health outcomes,
accounting for 10-14% of the variance. These findings were
also reaffirmed in Sglyga and Kusleikaité (2011) study [23].

Furthermore, after categorising the factors it was found
that more organisational factors were associated with acute
fatigue, while long term fatigue was more associated with
psychosocial work characteristics [26].

Allen et al. [21] highlight the occupational risk that,
fatigue is to the health and safety in the occupation of com-

168 www.intmarhealth.pl



Annbjorg S. & Havdanum et al., A review of fatigue in fishermen: a complicated and underprioritised area of research

'swoldWwAs paleIoosse UM BIUWOSUL JO SUSIS pey Uawliaysly 3Ul 40 %0g YS
ySiu J1syy Buuinp sdas|s Loys Auew pey sarew ay) 1.yl 1se88ns ,sioyuow Ay
-A3OB, 8y "UlW 9E Jo d3elane ue yum das|s ay1 Jo Y13us| sy} pasealoul Sassall
-lew MaN "swoldwAs pajeloosse yim saoueginisip Suideas|s snouas paosuaiiad
X9 %0¢ ‘do9|s Joye SSaulNS padusadxd %99 ‘BUIOUS YUM S3|qnoJl pey % T
‘uled Jo asneoaq dn 9Y0m Mald Y1 JO %ET ‘Aep ayl Suunp 8uldasls 18l %gS
‘doa|s Ja1je palsal Ajny [99) 10U PIP %/ G :9J0W JO ¥29M B SBWIN G-€ "SUIYS g

191p pue Suijows
‘Aunaixaly [eaisAyd ‘Apog
Ul %1e] ‘|0121s3|0Y2

8|eog ssauldas|S eysuljoley — SSY

Jano papiAIp ‘Aep e y /-9 1dd|S Ajuo a3BI9AR UO ‘M3ID 8Y} JO %06 MIOM Aep Ajluo  (sainseaw ‘alnssaid poo|q ‘xapul
J1a421d pjnom %06 ‘daa|s 419yl Pa19aLe U %/ 7 104 ING ‘YIOMUIYS UM [[om Suidod 9AIRoa[ ssew Apoq :sainseaw
SOA|SWAY) PAIBPISUOD %88 ‘qof 418U1 Pavi| %99 andie) paousuadxa %t pue -qo) /T yieay se yans sai
‘uoissaldap %e€ ‘A1aixue pasuauadxs pey %QT :SYuow 9 I1se| ulyum ‘guisg|iem  (sainsesw -nseaw yijeay se |[om sls|mesy (#7002)
J18Y3 uo avuanpjul 1eaJg pey ajfis diysiapes) ‘engie) pasealoul pue Aljenb dAI0a[ se ‘Aydei3dnoe 1sum J9z931) € pue euuewofs 138410 30
daa|s pasamol ‘suonipuod uidas|s ‘Yiomylys 01 Sundepe 3ndIYIp alow +Qt 33y -qns) ZTT €002 190-200Z NON pue saileuuonsangd) Sla|me.) ysyysail g nsjiay g JepjiAy Juyy
'200°0 = d :angney 01 paie|aulod Ajysiy Aljenb daajs 1004 *(%6¢) Wuawagpn(
J100d Moys ‘(%gzt) sevelsiw 1y3i|s axew “(%/8) A31aua Jo yoe| :andney Jo S10913
“(%4T) G 98efon ul Buisealoul (TT0T) S1ateleas
usyl Aq ‘(%6) 17-€ a8ehon ul1ses| (%9z) g-T 88ekon Sulinp pasusliadxs angie} uo s10joey uejuenyy suowy
ang3ney 1saysiy ayl yum ‘sageAon Jo Jaquinu ayy Ag paouanijul sem angned 92UdJaYIp Jo 10edw) eas 1e sjule|dwo)
‘angney Jeak/yjuow G'9  98s 0} pasn sisAjeue 8} U} eaH YUMm Ssloyoe4
YHM PIIBIDOSSE 9J9M UIBIIS [BUOOWS0YIASd paoualiadxa pue eas je s101oey £9S 1B BWI} UBSI\ -BLBARINIA "UO[BUIWEXD 9say} Jo diysuonelay
|njwJeH an3ie} d1uoJyd JO 9IINOS Ulew ay} Sem (Y gT-TT PuUe Y 0T -6) Sinoy /00Z 990-AON Yyeay Aiorepuew sy} uswiJaysl se  pue angned pue uiens
uniom Suo “Aep/Miom Y 16 UBS|A "eas 1e angie) paousuadxs pey %9,  (uswiaysly Buunp pa1os|0d 1B INO PaJ|l} Sem alleu paquasap A10ga1e) |BUOIIOWR-0YdASd
‘angey pue SI0}oej) %SI U9aMIS] UOIIBID0SSE SAINSOd angie) paoualiadxe %81 TOE) CTES 9JaM Salleuuonsand) -uonsanb aAnRdafgng pauoads 10N ulouan|ju| sioyoe4
ssauldasls
"(Bwoy 1e sAep 8y} JO %E SA %ET) 10} 1S9} 01 SSY
y 7¢/daals |e101 Y 1 > YIM paleloosse a1am eas e shep Jo suoipodoid Jaygiy ued shep -G Jo spouad ay) daa|s 10} 1s98} 01
-IUIS "awoy 1e uey) ‘ess 1e dos|s Joaye Jaysly paulewsas 3uljes-§as ssauldas|s papualxa BuliNp BaS pasn aJam salelp das|s uoseas (800¢) SeInpayds
'2as 1e daa)s J|ds aney 01 Aj9yI] 810w 81aMm USWIBYSIS "Bas Je 0} paiedwod swoy 1e pue sfep €T-1  pue Aydeignoe 1sum an Bulysly Moy Jo yead  uoneloY UO UsWIBYSIH
1e Jay31y Apuesniugis Jou sem Aydesgnoe 1sum Agq painsesw AlARoe das|s uesiy (014 U99aMIag dWoY 3y -1198[qo pue aARdalgns ay1 ul Sulysly ysal4 Jo ssauidas|s pue das|s
"}lom 1e S|9SSaA JaY10 %6T
angney Jo asnedaq ysi 1e usaq pey Ajajes |euosiad J1ayl 1eyl pauodal %09 s|es
‘Aem3ueg ayy ul 1o 99p ay3 uo dag|s 01 pey -saA asodind |enp % 2T
A9y} ‘paJn 0s Usaq pey %< pue ‘|@aym ayl 1e daajse Juljje) usaq pey % T s|es
*9sde|[09 JO UOISNEYXd JO Julod 3y} 0} PaYIOM Pey %t ABMINS UOYS  -SOA 7T < SIDIMBI %T.C
"juapIoul aJleuuonsanb 1no S2INSE3|\  S|9SSAA USIH|dYS %8T (0T0Z) uswiaysi4
10 1UBpIdoE pale|al anJiie) e Ul PAAJOAUI USSQ pey uswiaysl) 8yl JO %9T 18 |1} 0} UBYe) dWI dY | ETNREOTaIS S|9SSAA |[BWS %/ E ysng ur angne4
az|s
s3upuly a|dwesg Apms jo y33ua POy N diys jo adAL Apms

Sa1laysl) Ul an3ne) uo Pa1oNpPU0D SaIPMS *g alqel

169

www.intmarhealth.pl



Int Marit Health 2014, 65, 3: 166-172

mercial fishing. In contrast to most studies conducted on
seafarers, this study used scenario-relevant questions and
this helped to make the concept of fatigue palpable, and
gives more insight into the magnitude of fatigue and the
high accident-risk outcomes fatigue can cause if enough
of risk-behaviours and unfortunate incidents are present
simultaneously.

However, the phrasing in the questionnaire does not
offer information regarding the frequency of the problem.
Furthermore, the sample was a small convenience sample,
selected from accessibility, with the majority being from
workers of smaller fishing vessel’s (see Table 2 for details).
Thus the results cannot be generalised to the United King-
dom fishing fleet, or internationally.

No control group was used, and the small sample size
did not allow division into subgroups, although groups have
been shown to differ in their expression of fatigue at sea.
These are assumed to be caused by factors such as differ-
ent type of fleet, nationality, work schedule, working tasks
and patterns imposing different environmental, psycho-
logical and physical demands on the individual [25, 27].
Additionally, great inter-individual variability with regards to
sleep and sleepiness has also been found [24, 28]. Despite
methodological limitations, the fact that 41% of the sample
reported having fallen asleep at the wheel supports the
argument that fatigue should be considered a key health
and safety risk factor for fishermen. Furthermore, 81% of the
fishermen felt, that the adverse effects of fatigue, increased
the longer they were at sea. This is also in line with sleep
deprivation studies [29, 30].

Unlike the Allen et al. (2010) [21], Salyga and Kusleikaité
(2011) [23] asked about frequency; e.g. “how often do you
feel sleepy during work?” About half of the men experienced
fatigue during the voyages. The strongest source of chronic
fatigue was long working hours. Interestingly, working the
longest hours over 12 h was less significantly associated
with fatigue, than working 7-12 h. This might be because
the fatigue reduces people’s ability to evaluate their own
fatigue and its effects. This is at best a guess and needs
further studies. Still 18% of the participants reported never
to gain recuperation after fatigue. A weakness of the study
was that it included both merchant sailors and fishermen
(30.6%) and did not distinguish between these groups when
doing the statistical analysis, although in the Cardiff research
programme it was found that fatigue levels were reflected
in ship type [22, 25]. As a consequence, it does not tell us
whether there are some factors that are more dominant in
one group than the other. The majority of studies of fatigue
at sea focused on sleep as the primary factor for fatigue.

The lack of significant results in the study of Gander et
al. [24] could be expected to be due to small sample size
(n = 20) and high inter variability. Furthermore, split sleep

does not offer the same restoration as when sleep is un-
interrupted; thus a measure of total hours of sleep at sea
compared to those at home might give an incorrect picture
of the situation. This might also be part of the explanation
for why sleepiness ratings remain higher after sleep at
sea. For this kind of seasonal fishing, where long hours are
almost unavoidable, Gander et al. [24] concluded that it is
crucial that the fishermen are fully rested when beginning
a new trip.

In the study of Olafsdéttir (2004) [25], 90% of the crew
usually slept 4 h on the first shift, and 2-3 h on the next,
giving a total of 6-7 h. Not getting a full 8 h continuous
sleep means that they never get the deepest and most
restorative part of the sleep, with the longest REM-sleep pe-
riods. Bearing in mind that sleep restrictions to continuous
6 h in 14 days was comparable in cognitive impairment to
2 days of total sleep deprivation [2]. The risk of accidents
is doomed to be very high on ships doing longer trips, or
shorter trips with short time in land. Olafsdéttir's study
[25] showed, that for workers on night shifts, who only had
2 days in land while unloading and then going back out
again, the fatigue levels increased, as it usually takes more
days to adapt to day rhythm than what they got. Her study
also revealed numerous negative health effects on those
who had been working shifts for 20 years or more. The fact
that motion measurements indicated many short sleeps of
mates during the watch period, makes it easier to accept
findings showing that fatigue is considered a contributing
factor in 82% of the groundings occurring between midnight
and six in the morning and was also a major casual factor
in the majority of collisions [31].

One factor that has led to confusion in fatigue research
is the inter-person variability sometimes seen [32], as this,
especially in smaller studies, can hide the actual main effect
of fatigue. Therefore future studies should make the sam-
ple groups large enough not to be disturbed by individual
differences. Also further studies are needed on personal
variables, identifying which personality types are best fitted
and most vulnerable.

A challenge and one of the frightening dangers about
fatigue is that people’s ability to judge their own level of
fatigue is generally poor [1]. In studies comparing sleep
loss with alcohol intoxication, it was found that after
17 h of wakefulness, performance decreased to a level
equivalent to a blood alcohol concentration (BAC) of
0.05% and after 24 h, performance decreased to a BAC
of 0.10% [33, 34].

CONCLUSIONS
The increased focus on fatigue at sea within the last de-
cade has highlighted the threat that fatigue isto safety [14, 31]
andthe workers’ health [25]. Progress has also been made [1],
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with large reduction in accident rates, presumably as
a results of safety training and safety equipment [17].
However, despite reductions in accidents, we are still far
from understanding and addressing the fatigue part of the
problem sufficiently.

With only 5 studies of fatigue in fishermen, the current
review demonstrates the immense need for research on
fatigue in fishermen. All studies concluded that fatigue is
a risk to safety.

A field study with a large enough sample to avoid
disruption of inter-personal variations, and that also uses
a repeated within subject comparison design, with both
objective and subjective measures is needed, whereof the
subjective measures should include both scenario-based
questions and validated questionnaires. Preferably the
studies should differentiate between sub-groups and un-
der-groups within these groups, in order to get at better
understanding of how much of the variance in fatigue is
due to length of trip, hours of work without rest, type of
job and specific tasks, etc. The literature also suggests dif-
ferences in how acute and long-term fatigue is expressed
[13, 23, 24]. Therefore this also needs further studies in
order to improve understanding of which factors cause
acute and long-term fatigue, and to what extent these two
are task related or time related. And at last to test what
the possible outcome differences of acute fatigue and
long-term fatigue are.
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