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Dear Readers,
After nearly 10 years of my activity as the International Maritime Health (IMH) Editor-in-Chief I am stepping down.
The work for the Journal was a great experience, honour and pleasure.
Working for the International Maritime Health brought me the opportunity to meet a lot of people engaged in the maritime 

medicine, new colleagues and friends. I am very thankful for our cooperation and friendly, personal meetings.
Editor-in-Chief position is a cooperation with Writers, Reviewers and Publisher to prepare the issue one by one. In my 

case it was approximately 40 volumes and 400 articles.
Let me remind you that the International Maritime Health is being issued since 1949. It is the scientific Journal and 

official scientific forum of the International Maritime Health Foundation (IMHF).
International Maritime Health is an important knowledge exchange platform for many Societies of maritime medicine 

in Europe and all over the world. 
International Maritime Health mainly focuses on: maritime medicine but also on tropical medicine, hyperbaric and diving 

medicine, travel medicine, navy medicine, maritime psychology, maritime toxicology, hygienic problems on ships, harbour 
sanitary problems, fisherman health problems, mental health and health promotion at sea. The Journal accepts original 
articles, review papers, case studies, reports, pilot studies, letters to the Editor, comments, announcements and others. 

The Journal is being issued quarterly, is highly indexed and has open electronical editing system and open — free access.
At the same time, I am pleased to announce that newly designated International Maritime Health Editor-in-Chief is Doctor 

Marta Grubman-Nowak from the Institute of Maritime and Tropical Medicine in Gdynia.
I wish her success and satisfaction. It is possible only in cooperation with readers, writers and reviewers. I am truly 

interested in the International Maritime Health further growth. The Journal is very close to my heart.
I would like to thank the entire Editorial Board of International Maritime Health and the Publisher, Via Medica. 

The cooperation with IMH Team was a great pleasure.
I hope that my editorial activity contributed to the development of International Maritime Health.
I wish the same to my successor and I promised to stay in the IMH Team.

Kindest regards

Maria Jeżewska
Honorary IMH Editor-in-Chief

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download 
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.
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Editor-in-Chief for the International Maritime Health (IMH) journal Maria Jeżewska, stepped down 
from her role by first July 2022. She will assume the title of Honorary Editor-in-Chief and will take part 
in the editorial process, even if stepping down from being the overall responsible editor.

Maria Jeżewska graduated from the University of Gdansk in 1984 and specialised in clinical psy-
chology. She defended her doctorate thesis in 2001 at University of Stefan Wyszynski in Warsaw. Since 
1986 she has been working at the Institute of Maritime and Tropical Medicine in Gdynia, as the Head 
of the Laboratory of Occupational Psychology — Clinic of Occupational and Internal Diseases. 

Her clinical activity has included areas of clinical psychology and occupational psychology, mainly 
of people working at sea. She is a lecturer for students at the Medical University of Gdansk and Gdynia Maritime University, 
as well as for physicians of maritime and tropical medicine.

She is a member of the Polish Society of Maritime Tropical and Travel Medicine, where she is the current Vice President, 
and secretary of the Section of Maritime Medicine in the Polish Academy of Science.

She has been the Editor-in-Chief since 2012, when she succeeded Professor Bogdan Jaremin. Under her leadership the 
ownership for the IMH has been transferred from the Polish Society of Maritime, Tropical and Travel Medicine, to the newly 
formed International Maritime Health Foundation (IMHF). She has worked hard, always delivering the issues punctually. 
The IMH has grown and continued to inform maritime health professionals internationally on advances in maritime health 
research, as the only indexed scientific journal of maritime health in English in the world.

She will be succeeded by Doctor Marta Grubman-Nowak, who already has been working as an editor of IMH together 
with Maria for several years.

We are grateful that Maria Jeżewska’s expertise, professionalism and commitment still will be available to the journal, 
in her new position as Honorary Editor-in-Chief and express our gratitude for her excellent work during more than 10 years 
of service to the journal, the IMHF and professionals of maritime health worldwide.

On behalf of the IMHF

Alf Magne Horneland
President of the IMHF Management Board

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download 
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.
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Multi-purpose transport monitoring  
of passenger-cargo traffic in Ukraine

Mykola Kucherenko1, Halyna Mostbauer2, Oksana Strus3, Victoria Glushchenko4,  
Lina Kovalchuk4, Elena Bobro4, Tatyana Shelest1

1International Humanitarian University, Odesa, Ukraine 
2Bogomolets National Medical University, Ukraine 

3Lviv National Medical University named after Danylo Halytsky, Ukraine 
4South Ukrainian National Pedagogical University named after K.D. Ushynsky, Odesa, Ukraine

ABSTRACT
Background:  The epidemiological and environmental security of states is the most important component for 
the functioning of the International Transport Corridors (ITC). The growing capacity of passenger and cargo 
flows increases the risk of the spread of dangerous infectious diseases in the territories of the countries 
on the route of the ITC. Preventing the introduction of dangerous infections by various vehicles and the 
activation of local natural foci are the priority in the anti-epidemic provision of the population of Ukraine.
Materials and methods:  The study of the features of the functioning of border checkpoints (BCPs) for various 
types of transport in different regions of Ukraine made it possible to create their classification, taking into 
account the nature of the goods and the intensity of passenger traffic. 
Results:  The functioning of 204 checkpoints in 20 different localities, employing more than 29,000 specia-
lists, was studied. When conducting a retrospective epidemiological analysis of documentation for maritime, 
aviation, road and rail transport for 2000–2013, non-compliance with sanitary-hygienic and anti-epidemic 
requirements to prevent the introduction and spread of dangerous infections and their carriers were re-
vealed. The authors scientifically substantiated recommendations on sanitary-hygienic and anti-epidemic 
support of the BСP. Based on the results of a survey of 112 BCPs (54.9 ± 1.2%), taking into account the 
degree of epidemiological danger in the areas of their operation, indicators of the presence of rodents, 
blood-sucking insects and the nature of the goods transported, five epidemic zones were identified. 
Conclusions:  Inadequate operation of the BCP was expressed in non-compliance with sanitary and anti-
-epidemic requirements. Control of the personal property of passengers and luggage was less than 30%. 
The analysis of the functioning of the BCPs made it possible to unify their work and identify priority areas 
for improvement.

(Int Marit Health 2022; 73, 3: 105–111)

Key words:  biological safety, border checkpoints, epidemiological safety, international transport  
corridors, state border
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INTRODUCTION
The Rules for the Sanitary Protection of the Territory 

of Ukraine No. 893 dated 22.08.2011 regulate the list of 
infectious (parasitic) diseases (as amended by the Decree of 
the Cabinet of Ministers of Ukraine No. 272 of 04/08/2020), 

requiring special measures for the sanitary protection of 
the territory. 

The deepening globalisation plays a leading role in 
maintaining interstate economic, logistical, cultural, and 
tourism ties.
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To improve the efficiency of foreign trade and transit 
relations, the interested European-Asian states formed the 
system of International Transport Corridors (ITC) [1–5].

The favourable geographical location of Ukraine in the 
centre of the Eurasian transport systems predetermines its 
role as a powerful transit state [6–8].

This is confirmed by the existing system of Pan-Euro-
pean transport corridors covering the territory of Ukraine, 
including the Western, Transnistrian, and Black Sea regions 
with their environmental and man-made changes in the en-
vironment that have been developed in recent years [9, 10].

According to World Health Organization (WHO), about 
1 billion people globally are affected by parasitic diseases. 

Two hundred forty-one million cases of malaria were 
reported worldwide in 2020 (227 million cases in 2019). 
The number of deaths from malaria in 2020 is estimated 
at 627,000 people.

The list of malaria endemic countries includes Bangladesh, 
Bhutan, Brunei, Vietnam, India, Indonesia, Yemen, Cambodia, 
Laos, Nepal, Oman, Pakistan, Timor-Leste, Philippines.

According to the Centre for Public Health of the Min-
istry of Health of Ukraine, malaria transmission occurs in 
87 countries around the world. A significant proportion of 
the global incidence of malaria, according to WHO, occurs in 
the African Region. In 2020, the Region accounted for 95% 
of all malaria cases and 96% of fatal malaria cases world-
wide. At the same time, children under the age of 5 years 
accounted for 80% of all deaths from malaria.

The number of imported cases of malaria in Ukraine 
in recent years has fluctuated widely from 168 cases in 
2003, 34 cases in 2009, 14 cases in 2020, to 26 cases in 
2021 which indicates an unpredictable and uncontrollable 
trend in this nosology.

Malaria infections in Ukrainian citizens reported in 
2000–2014 mainly (90.0%) occurred in visitors to South- 
-West Africa: Guinea, Liberia, Cameroon, Nigeria, and Benin.

An essential component of malaria control and elimina-
tion strategy is vector control. Unfortunately, this is signifi-
cantly hindered by the growing resistance of Anopheles mos-
quitoes to modern insecticides. Mixed malaria infections, i.e. 
cases when 2–3 pathogens are simultaneously introduced 
into the human body are increasingly more common [11, 12].

Natural focal infections also pose a certain threat in 
places where a large number of vehicles and people are 
congested at the border. The main source of these infec-
tions is wild, agricultural, domestic animals and mouse-like 
rodents living in the open air or in residential buildings or 
outbuildings. 

Infection occurs through contact with sick animals, en-
vironmental objects, drinking water or eating food contam-
inated with rodent secretions, as well as through animal 
bites and bites of blood-sucking insects. 

Recently, a number of authors have pointed to the need 
to organize urgent measures to prevent the introduction and 
spread of viral haemorrhagic fevers and other dangerous 
infections in Ukraine. To this end, it is proposed to create 
specialized diagnostic laboratories for the early detection of 
natural focal, tropical and exotic diseases directly at border 
checkpoints (BCPs) [13–23].

Another epidemiological problem associated with the 
functioning of the “Western Europe–Western China” ITC is 
the high risk of bringing a particularly dangerous infection 
— plague — into Ukraine. 

According to WHO, only from 1989 to 2004, about 
40,000 cases of plague were recorded in 24 countries, 
with a mortality rate reaching 7%. In a number of countries in 
Asia (Kazakhstan, China, Mongolia, Vietnam), Africa (Congo, 
Madagascar), and the Western Hemisphere (USA, Peru), 
human cases of plaque are recorded almost every year.

About 2,500 cases of plague are registered annually in 
the world. At the same time, most cases (about 1000 cases 
per year) are recorded in the small Congolese province of 
Ituri. 

In Russia, a natural focus of plague exists within an 
area of more than 253,000 km2. This means that more 
than 20,000 people living in the area are at risk of infection. 

The situation is further complicated by the fact that 
every year new cases of the disease are detected in the 
states bordering Russia (Kazakhstan, Mongolia, China). 
There is a significant risk of importation of the plague vector 
Xenopsylla cheopis from Southeast Asia (traffic flows). From 
2001 to 2006, 752 strains of the plague pathogen were 
identified in Russia. 

From 2001 to 2003, 7 cases of plague were regis-
tered in the Republic of Kazakhstan (including 1 death), in 
Mongolia — 23 (including 3 deaths). In China in the period 
2001–2002 109 people were infected (including 9 deaths). 
The forecast of the epizootic and epidemic situation in the 
natural foci of the Republic of Kazakhstan, bordering the 
Russian Federation, remains unfavourable today (where nat-
ural plague foci are present on 39% of the territory). A similar 
situation remains on the border with China and Mongolia. 

There is a continuing risk of introducing plague from 
Mongolia and China by air transport. 

The risk of plague importation from areas with high 
epizootic activity (taking into account the new ITC routes) 
makes the development of medical and environmental 
forecasts a priority task for the sanitary and epidemiological 
service of Ukraine [24].

Medico-biological and anti-epidemic protection of vehi-
cles and territories adjacent to the ports of the Black Sea 
region of Ukraine, within the framework of the national 
doctrine of protection against dangerous infections and 
alien aquatic organisms, require further development of 
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preventive measures for the sanitary protection of maritime 
borders [25].

Thus, in the territories where various types of vehicles cross 
the state border of Ukraine, due to the increase in passenger 
and freight traffic, along with environmental pollution, taking 
into account the climatic, zoogeographical and faunistic fea-
tures of the region, the risk of transboundary penetration and 
spread of viral, bacterial and parasitic infections remains high. 
This is evidenced by literature data on diseases associated 
with the transfer of pathogens over long distances by various 
vehicles [26, 27].

Therefore, the primary task of the sanitary and epide-
miological service of Ukraine is the constant monitoring 
and forecasting of possible ways of importing dangerous 
infections from neighbouring countries by sea, air and land. 

The authors studied the incidence and prevalence of the 
most significant natural focal infectious and parasitic human 
diseases (including malaria). Currently, the epidemiological 
and prognostic situation in Ukraine remains tense [28–32]. 

The incidence of certain diseases among the population 
of Ukraine and intensive indicators of nosology forms were 
studied in dynamics for the period 1986–2000. The dominant 
ones were: leptospirosis — 88.25% (Vinnytsia, Zaporizhzhia, 
Kirovograd, Lviv, Mykolaiv, Odesa regions), tularaemia — 8.12% 
(Mykolaiv, Odesa, Donetsk, Cherkasy regions), anthrax — 3.05% 
(Donetsk, Kherson, Cherkasy regions, Autonomous Republic of 
Crimea) a growing trend has been observed. In recent years, 
sporadic cases of rabies, ornithosis and Q fever have been 
noted: 1.53%, 1.19%, 2.29%, respectively. The incidence of 
imported malaria (87.93%) is increasing in Ukraine.

Since the beginning of 2020, 680 cases of rabies in 
animals have been registered in Ukraine, including 221 cas-
es in wild animals, and 459 cases in domestic and farm 
animals. In general, the largest number of cases of rabies 
was registered in the Vinnytsia region — 147, Kyiv region 
— more than 90 cases (mainly among domestic animals) 
and Donetsk region — 61 cases.

It should be taken into account that various vehicles 
transporting dangerous goods from Asia, Africa and South 
America can also be a potential source of importation of 
pathogens and their ectoparasites. 

Particular attention should be paid to the study of border 
areas on the routes of migratory flights of birds. There is 
a real threat of the introduction of viruses and their carriers 
from various wintering areas, where strains of West Nile 
fever from Culex mosquitoes were previously isolated on the 
territory of Ukraine. As of August 27, 2020, the European 
Centre for Disease Prevention and Control (ECDC) reports 
of 122 cases of West Nile fever including 10 fatalities. The 
cases have been reported in Greece (54 cases, including 
8 deaths), Spain (44 cases, including 2 deaths), Italy (22) 
and Romania (2) [33].

According to the Centre for Public Health in Ukraine, 
there are also enzootic territories for West Nile fever. Com-
pared to 2020 (1 registered case of the disease), in 2021, 
6 cases of West Nile fever were registered in Ukraine. 

The formation of such enzootic natural foci of infection 
is facilitated by the climatic and environmental features of 
the Ukrainian Black Sea region.

The risk of contracting diseases such as Lassa fever, Ebola 
virus disease, as well as Q fever, viral mosquito fevers, and viral 
meningitis is increasing (14 cases in 2021 against 48 in 2020). 
These diseases were identified and described in Ukraine in 
the 1980s. Sporadic cases of Q fever have been registered in 
almost all regions of Ukraine and in the Autonomous Republic 
of Crimea. In a number of regions (Chernivtsi, Ivano-Frankivsk, 
Zakarpattia, Mykolaiv, Odesa) epidemic outbreaks were ob-
served (transmission from farm animals).

Natural foci of Q fever were found in 10 regions of 
Ukraine, and in the Autonomous Republic of Crimea, 
Dnepropetrovsk and Lviv regions, where they have been 
active for more than 40 years [34–37].

When conducting a sample survey of various types of water, 
road, rail and air transport, non-compliance with sanitary-hy-
gienic and anti-epidemic requirements regulating the preven-
tion of the introduction and spread of dangerous infections and 
their carriers were revealed. Accordingly, the maximum number 
of violations in terms of passenger traffic was detected on the 
border with Moldova, and in terms of cargo — on the border with 
Poland. The lowest number of violations in terms of passenger 
traffic was seen on the border with Romania, and in terms of 
cargo traffic — on the border with Hungary. 

From the nomenclature of goods (in terms of epidemic 
danger), animals and products of animal origin imported 
from Russia prevailed. 

For air transport, perishable foodstuffs and medicines 
were the most dangerous. 

Water transport was mainly used for hazardous chemi-
cals (ammonia, liquefied gas, sulphur), ores, metal, paper, 
timber, coal, oil products, as well as food and agricultural 
products [38].

In the process of sanitary and epidemiological zoning of 
the BCPs according to the degree of zoological and entomo-
logical hazard and environmental risk factors, five climatic 
and faunal biocenoses, as well as border areas were ranked. 

A set of measures has been developed to ensure the 
safety of international transport corridors in accordance 
with the current doctrine of the prevention of dangerous 
infectious and parasitic diseases in Ukraine [39, 40].

MATERIALS AND METHODS
MATERIALS

A comparative analysis of the materials of annual inspec-
tions of regional BCPs and a retrospective epidemiological 
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Sector 1 Sector 2 Sector 3

Figure 1. The ratio in per cent of passenger traffic through the 
border checkpoints of Ukraine: Sector 1 — aircraft — 6.7; Sector 2 
— water (sea, river) vehicles — 2.4; Sector 3 — road, rail — 90.9

analysis of statistical data received from departments that 
ensure the operation of maritime, road, rail and air transport 
for the period 2000–2013 were carried out. 

Two hundred and four BCPs were surveyed and classi-
fied at state border crossing points in 20 regions of Ukraine, 
taking into account their daily intensity of passenger and 
freight traffic, features of work, geographical location. 

Currently, the state of health and morbidity (including 
infection) of seafarers working both on Ukrainian ships and 
on ships under a foreign flag is being constantly monitored.

METHODS
The assessment of the functioning of individual BCPs 

was carried out by means of selective control and obser-
vation, epidemiological analysis directly at the checkpoint 
in cooperation with the relevant departmental specialists 
during on-site inspections in the regions.

Methods for monitoring disinfection, derating and pest 
control measures in epidemically difficult areas of passen-
ger and freight traffic in various regions of Ukraine have 
been systematised and optimized, taking into account the 
nature of the transported goods and vehicles. 

In the process of studying and grouping the results ob-
tained, the methods of mathematical analysis and modelling 
adopted in healthcare were used. 

RESULTS
The functioning of 204 BCPs at 20 different locations, 

employing more than 29,000 specialists, was analysed. 
The daily passenger flow at the inspected locations 

amounted to 187,847 people transported by 45,347 trans-
port units along the entire perimeter of the state border. In 
the course of the analysis of the workload of freight and 
passenger traffic in terms of the number of employees, it 
turned out that the number of the latter does not correspond 
to the BCP category (Table 1, Figs. 1, 2).

The daily load of passenger/freight traffic on the 
Ukrainian borders for various modes of transport has been 
established. The maximum load in terms of the number of 
passengers and cargo was seen on the border with Russia, 
Poland, and Moldova, and the minimum — was on the border 
with Slovenia and Romania. On average, most of the cargo 
is transported via water transport. 

In the Vinnytsia region, at 16 operating BCPs (interna-
tional: 6 — motor vehicles, 1 — rail, local — 9), with daily 
passenger/freight traffic of 12,002 people and 4,165 units, 
respectively, the number of employees was 93 people. In 
the Autonomous Republic of Crimea at the 12 inspected 
BCPs (international: 11 water and 1 air) with daily passen-
ger/cargo traffic of 4,270 people and 73 units, respectively, 
the number of employees was 231 people. Daily load at the 
BCP for passenger transportation of automobile and rail 

transport is from 90% to 20%, respectively, for other modes 
of transport — water and local — up to 10.0%.

Up to 92% of cargo is usually transported by water, while 
only 8% is transported by rail, road, air and local transport 
(Table 2). 

The authors scientifically substantiated the criteria for 
assessing passenger and cargo flows, daily traffic intensity, 
as well as recommendations for anti-epidemic support of 
the BCPs across the state border of Ukraine. 

Based on the analysis of the operation of 204 operating 
BCPs (80 ± 0.9%), studies and observations performed (over 

Table 1. The daily intensity of passenger/freight traffic at the 
borders with neighbouring states of Ukraine

Borders with  
countries

Per cent ratio

Passenger  
traffic

Freight  
traffic

Border with Russia 19.1% 30.3%

Border with Slovenia 2.9% 1.0%

Border with Hungary 9.3% 2.8%

Border with Moldova 29.2% 5.2%

Border with Romania 1.2% 1.3%

Border with Poland 19.3% 14.8%

Border with Belarus 9.6% 7.4%

Other destinations 9.4% 37.2%
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6000), the load on passenger transportation by road, rail 
and air was determined.

Potentially hazardous chemical cargoes (fuels and lu-
bricants, fertilizers, detergents, etc.), as well as food prod-
ucts, are transported across the border of Ukraine mainly 
by rail and road. Conditionally dangerous goods (skins, 
down, animals and livestock products) are transported 
mainly from Russia and Poland. Perishable goods, medi-
cines are mainly transported by air. Sea transport mainly 
transports hazardous chemicals (ammonia, sulphur, ore), 
as well as metal, paper, food and agricultural products. 

Based on the results of the sanitary and epidemiological 
zoning of the border areas of Ukraine, the authors substantiat-
ed the concept of the functional structure of the outbreak and 
the circulation of potential sources and vectors of infections 
through direct and indirect links with natural factors. 

According to the results of zoning of 112 BCPs 
(54.9 ± 1.2%), according to the degree of epidemiological 

danger, indicators of the presence or absence of mouse- 
-like rodents, blood-sucking insects, taking into account the 
nature of the transported dangerous goods, five zones were 
identified: I — “entomogenic” zone (EZ), II — “zoogenic” zone 
(ZZ), III — “toxicogenic” zone (TZ), IV — “mixed” zone (MZ), 
V — “safe” zone (SZ). Of these, BCP operating on the territory 
of MZ — 99 BCP (88.4 ± 3.1%), TZ — 3 BCP (2.8 ± 0.1%), 
ZZ — 2 BCP (1.8 ± 0.05%), EZ — 2 BCP (1.8 ± 0.05%), 
SZ — 6 BCP (5.4 ± 0.7%) [41].

DISCUSSION
In the process of sanitary and epidemiological examina-

tion of the BCPs geographically located in heterogeneous 
biocenotic areas, data on regional climatic, landscape and 
flora and fauna characteristics were used as prerequisites 
for diseases. The concept of the active functional structure 
of the focus and the circulation of a potential pathogen 
(conditionally) has been developed. 

Complex biocenotic connections of the landscape, phys-
ical conditions of the environment, as well as the human 
factor have been established.

Priority sanitary-regulated technologies for the trans-
portation of goods and effective measures to ensure the 
epidemiological safety of the ITC have been optimised. The 
main conceptual directions of medical and environmen-
tal forecasting have been determined, and the system of 
measures aimed at identifying, diagnosing, and preventing 
natural focal diseases, the range of which is located both 
in the equatorial latitudes and territorially connected with 
the ITC, has been improved.

At the same time, the epizootic activity of plague 
foci is shown in Central Asia, where strains with a high 
epidemic potential circulate, which creates a real threat 
of plague importation through the territories bordering 
Russia. There is also a constant possibility of bringing 
plague from Mongolia and China by air transport corri-
dors, where cases of pneumonic plague are recorded 
almost every year.

CONCLUSIONS
Taking into account the location and nature of transport 

communications (sea, river, air, road, rail), the characteris-

Figure 2. The ratio in per cent of cargo flows through the border 
checkpoints of Ukraine: Sector 1 — water (sea, river) vehicles — 
78; Sector 2 — aviation — 0.3; Sector 3 — railway, road — 21.7

Table 2. Data on the number of ship calls and ships in the ports of Ukraine for the period from 2000 to 2007

Ship calls/ships Year

2000 2001 2002 2003 2004 2005 2006 2007

Number of ship calls 12836 12899 17785 19159 17684 17822 17995 19653

Quantity ships with Ukrainian crew 3644 3489 3786 3805 4316 4174 3889 4094

Number of foreign vessels 9192 9410 13999 15354 13358 13648 14048 15559

Sector 1 Sector 2 Sector 3
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tics of the natural environment and the characteristics of in-
ternational and local passenger traffic, the methodology for 
epidemiological certification of BCPs has been developed. 

Sanitary-hygienic and anti-epidemic algorithms of ac-
tions aimed at preventing the importation and spread of 
dangerous infections to Ukraine through the relevant BCPs 
have been determined. 

Recommendations on anti-epidemic support for lepto-
spirosis, tularaemia, anthrax, rabies and other dangerous 
infections (including tropical and exotic ones) have been 
corrected. 

A roadmap has been developed for conducting sanitary 
and epidemiological reconnaissance on an ongoing basis, 
together with local and regional medical institutions. 

The system for monitoring the health of sailors, drivers 
of vehicles, crews of airliners, and tourists has been unified. 
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ABSTRACT
 We report a case of occupational allergy to salmon combining allergic asthma, allergic rhinitis and allergic 
contact urticaria in a 59-year-old salmon-processing worker. Parvalbumin is the most common allergen, 
but indeed sensitisation to tropomyosin, preservatives and spices could occur. 

(Int Marit Health 2022; 73, 3: 112–114)
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INTRODUCTION
Various seafood and fishes are known to cause occu-

pational asthma (OA), contact urticaria (CU) and protein 
contact dermatitis. In the majority of published clinical 
cases, allergic occupational diseases are separately di-
agnosed [1, 2]. We report a case of occupational allergy 
to salmon combining allergic asthma, allergic rhinitis 
and allergic CU. 

CASE REPORT
The patient was a 59-year-old smoking man working in 

a salmon-processing plant in Brittany for 11 years. He was 
referred to our department to investigate a 3-years history 
of cough exacerbated at the workplace. He was assigned 
to a fresh salmon-filleting line in a plant of smoked salmon 
production in Brittany. He was only in contact with fresh 
salmon. He reported daily symptoms of rhinitis followed 
by dry cough without sputum occurring minutes to hour 
after starting work tasks. He also described itchy wheals 
on his hands about 30 minutes after contact with water 
from salmon preservatives tanks. Intensity and frequency 
of symptoms increased during last 3 years. He had to left 

workplace after few hours at work and was out of work for 
6 months before medical consultation. In January 2020, 
he recalled a severe episode of dyspnoea with wheezing 
necessiting monitoring at an emergency department. His 
symptoms improved when he was out of work. He was 
wearing gloves and mask at work but medical examination 
revealed the unsuitable wearing of the devices.

In February 2020, the patient underwent spirometry. 
Functional respiratory tests showed minimal airway ob-
struction with a forced expiratory volume in the first second 
(FEV1) of 2.2 l (66% of predictive value), forced vital capacity 
(FVC) of 3.2 l below the fifth percentile and FEV1/vital ca-
pacity of 0.69. He began a controller asthma treatment with 
a fixed combination of formoterol/fluticasone 20/500 μg/d. 
Two months later new functional spirometry tests showed 
an FEV1 of 3.63 l (108% of predictive value), FVC of 4.83 l 
(114% of predictive value), FEV1/vital capacity of 73% and 
total lung capacity of 7.96 L (115%).

Skin prick tests (SPT) to common aeroallergens, latex 
and professional cleaning products on a normal reactive 
skin (negative control, 0 mm; positive control, 5 mm) were 
negative. Skin prick tests in prick to prick with different 
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types of fresh salmon (Norwegian, Scottish, organic) from 
her plant were all extremely positive, (respectively, 19 mm, 
15 mm, 20 mm) with pseudopods (Fig. 1). Specific IgE were 
10.5 kUA/L for salmon and 1.14 kUA/L for parvalbumin.  

At the medical examination, the patient did not have any 
urticaria or angioedema. Testing for dermographism gave 
negative results. He described a dry cough and dyspnoea. 
Pulmonary examination did not find wheezing. The patient 
was counselled regarding avoidance of contact with salm-
on. Following this diagnosis, his management redirected 
him to an administrative work. Since starting this new job, 
symptoms have completely disappeared.

In February 2021, 1 year after allergen exposure avoid-
ance, the patient underwent another spirometry. The func-
tional parameters showed her asthma to be stable with FCV 
of 5.2 l, FEV1 of 3.1 l and FEV1/FCV of 60%. 

History of work-related rhinitis and asthma symptoms, 
confirmation of bronchial asthma with improvement of air-
way obstruction (increase of FEV1), the clear positivity of 
skin prick tests and specific IgE, resolution of pulmonary and 
dermatological symptoms after exposure eviction allows us 
to conclude to an OA caused by salmon [3].

DISCUSSION
Occupational exposure to seafood and fish allergens 

occurs mainly in the food and fishing industry [1, 4]. Reac-
tions can occur through inhalation of aerosols generated 
during cutting, scrubbing, cleaning, or through the skin as 
a result of direct handling of the seafood and fish itself [1, 4]. 
Wiszniewska et al. [5] reported a clinical case of a seafood 
production worker with severe asthma, rhinitis, conjunctivitis 

and CU caused by exposure to squid. For salmon-processing 
workers, most cases reported are IgE mediated OA. Occu-
pational asthmatic reactions to salmon have been demon-
strated with prevalence at 8% among automated salmon 
processing workers [6]. In a study including 70 workers of 
a Norwegian salmon-processing company, wheezing was 
noted for 5.7% on Mondays, and 7.1% of workers have been 
diagnosed with asthma [7]. In another study, 3 cases of OA to 
salmon were found in a population of 26 salmon-processing 
workers [8]. Exposure assessment in this salmon-processing 
plant showed elevated concentrations of salmon allergen at 
the filleting machine and table. Most OA related to fish are 
case-reports of sensitisation secondary to inhalation of wet 
aerosols in fish processing workers and fishmongers, but no 
case has been described in fishermen [9].

In a recent paper published by Mason et al. [10] on 
data from the Surveillance of Work-related and Occupa-
tional Respiratory Disease, authors found 58 cases of OA 
in seafood processors in period 1992–2017. They estimat-
ed the annual average incidence rate of OA in the United 
Kingdom seafood processing sector as 70/100 000 (95% 
confidence interval: 49–91) employees over the period 
1992–2017. Prawns, salmon and trout are the most impli-
cated agents and they found high airborne levels of tropo-
myosin and parvalbumin in occupational monitoring data. 

Fish processors are also exposed to endotoxins with 
levels of airborne concentrations in the range between 
6.8 and 136 EU/m3 [11]. Shiryaeva et al. [7] found levels 
of endotoxin at 29 EU/m3 in salmon-processing plants and 
more specifically a very high level of airborne endotoxin 
found in water from the transport tank (779 EU/mL) was 

Figure 1. Prick tests to common allergens and salmon occupationally handled (near elbow) 
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described  [8]. Recent studies underlined high levels of 
endotoxin in several plants and for a salmon-processing 
plant high atmospheric levels of mould spores (penicillium 
notatum, aspergillus aspergillus and cladosporium herba-
rum) when filleting fresh salmon [8]. 

Parvalbumin is the most common allergen in salmon 
allergic reaction. However, sensitisation to other protein 
as tropomyosin, preservatives as sodium metabisulphite, 
formaldehyde and spices could occur [2, 12].

Most occupational skin diseases described in salmon-pro-
cessing workers are CU and contact dermatitis from protein 
[1, 13]. In 8 cases of contact dermatitis from protein from 
a national network, majority was chief cook and linked to salm-
on [14]. The penetration of allergens is facilitated by irritant 
contact dermatitis or atopic skin. In our case, description of 
symptoms is more probably for a diagnosis of contact urticaria.

CONCLUSIONS
Occupational allergic diseases in salmon-processing 

workers could occur, as in our case, including asthma, rhinitis 
and dermatological diseases as contact urticaria or dermatitis 
from protein. Collective and individual prevention are needed 
to reduce atmospheric concentration of aeroallergen, contact 
with skin and damaged skin. Detection of early stage of dis-
eases by occupational physicians is also important. 
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ABSTRACT
Background:  Venturing onto the water for business or pleasure is not a risk-free activity. Despite the dangers 
facing crew and passengers there is little data on the characteristics of fatal accidents involving vessels 
in the water. The goal of this study was to review accident reports from the National Transportation Safety 
Board (NTSB) to determine characteristics of fatal marine accidents.
Materials and methods:  Data was obtained from the Marine Accident Reports issued by the NTSB. Infor-
mation regarding the number of people involved, fatalities and the accident itself was collected.
Results:   Fifty-two accidents involving 5045 people from 1972 to 2019 were included in the study, with 
468  fatalities reported. Of the fatalities, 155 (33.1%) were definitely on the vessel when they died, 
49 (10.5%) were probably on the vessel, 65 (13.9%) were definitely or likely in the water, and the location 
of 199 (42.5%) was unknown. The most common cause of death was drowning (88, 18.8%), the most 
common accident cause was sinking (63.5%), and accidents most often started during nighttime hours 
(7pm–7am, 30, 57.7%). 
Conclusions:  This study found that sinking was the most common accident cause for fatal marine accidents, 
drowning the most common cause of death, and where fatality location was known most were on the vessel 
when they died. This suggests that, particularly when a ship is in the process of sinking, it is of paramount 
importance to ensure passengers and crew are familiar with exit routes, are able to exit the vessel, and 
are instructed to do so in a timely manner.

(Int Marit Health 2022; 73, 3: 115–116)

Key words: water, drowning, immersion

INTRODUCTION
Venturing onto the water is not a risk-free activity. The 

commercial fishing industry has one of the highest occupa-
tional injury and mortality rates, with water, weather, and 
the ship itself posing hazards [1, 2]. Merchant shipping 
likewise poses risks [3]. Despite awareness of the dangers 
crew and passengers face there is little data on character-
istics of fatal accidents involving vessels in the water. The 
purpose of this study was to review accident reports from the 
United States’ National Transportation Safety Board (NTSB) 
to determine characteristics of fatal marine accidents with 
the goal of identifying areas for improvement to reduce 
marine fatalities.

MATERIALS AND METHODS
Data was obtained from the Marine Accident Reports 

issued by the NTSB. Reports were included if a PDF copy 
of the accident report was available, the accident involved 
a fatality, and the accident occurred while the vessel was 
moored or moving in the water [4]. Accident reports were 
excluded if they involved a vessel that was docked at the 
time of the accident or if the fatality was located on the 
shore. Information regarding date, time, location, nature 
of the accident, people on board, number of fatalities, and 
location and cause of the fatalities was collected. A fatality 
was classified as being “definitely” on the vessel if the body 
was found on the vessel, “probably” on the vessel if the 
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individual was last seen on the vessel, “water” if the body 
was found in the water and they were not seen on the ves-
sel during the incident, and “unknown” if the body was not 
found. Cause of death was classified as “unknown” if the 
body was not found or cause of death was not given in the 
report. Data was analysed using Microsoft Excel.

RESULTS
A total of 52 accidents involving 5045 people from 

1972 to 2019 were included in the study. A total of 468 fa-
talities were reported. Of the fatalities, 155 (33.1%) were 
definitely on the vessel when they died, 49 (10.5%) were 
probably on the vessel, 65 (13.9%) were definitely or likely 
in the water, and the location of 199 (42.5%) was unknown. 
The causes of death included drowning (88, 18.8%), burns 
or smoke inhalation (44, 9.4%), trauma (20, 4.3%), hypo-
thermia (20, 4.3%), and unknown (296, 63.2%). Accident 
causes included sinking (63.5%), capsizing (40.4%), and 
collision with another ship (17.3%). Accidents most often 
started during nighttime hours (7pm–7am, 30, 57.7%) and 
most often occurred in July (7, 13.5%), October (7, 13.5%), 
and December (6, 11.5%). Accidents tended to happen fast, 
with an average duration of 113 minutes and a median 
duration of 11 minutes (range: 0–1195). 

DISCUSSION
This study found that vessel sinking is the most frequent 

cause of fatal marine accidents. When cause of death 
is known, drowning is unsurprisingly the most common. 
Although the location of many fatalities is unknown, over 
40% of fatalities were definitely or likely on the vessel, 
suggesting that when an emergency occurs on a ship, it 
is of vital importance to get off the ship. Of course, many 
shipboard emergencies can be fixed without evacuating the 
vessel, giving rise to the difficult judgement call captains 
must make in determining when to abandon ship.

A study of accidents in British maritime shipping found 
seasonal variation in accidents and fatalities, with both 
being higher between September and April [3]. The cur-

rent study also found that some months were more com-
mon for fatal accidents than others, but there was less of 
a clear trend.

A study of commercial fishing fatalities in the United 
States found that most occur during an event in which the 
crew must abandon the ship and that Alaska, the Northeast, 
and the Gulf of Mexico are the most common regions of 
fatalities [2]. Most reports in the current study also involved 
passengers and crew needing to abandon ship. 

Limitations of this study include use of a single data-
base, the exclusion of reports that did not have a copy of 
the report available, and the exclusion of marine accidents 
the NTSB did not investigate. 

CONCLUSIONS
In this study of 52 fatal marine accidents, sinking was 

the most common accident cause, drowning the most com-
mon cause of death, and where fatality location was known 
most were on the vessel when they died. This data suggests 
that, particularly when a ship is in the process of sinking, it 
is of paramount importance to ensure passengers and crew 
are familiar with exit routes, are able to exit the vessel, and 
are instructed to do so in a timely manner.
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ABSTRACT
 Self-medication could be a public health concern if done inappropriately, and additional research is 
required to better comprehend the population-wide nature of the problem. Seafarers are more inclined to 
self-medicate due to the nature of their work. We performed a rapid bibliometric analysis to determine the 
volume of research on self-medication habits among seafarers. Our analysis revealed a major knowledge 
gap regarding self-medication practices among seafarers. There is an urgent need to address this paucity 
of data and formulate appropriate interventions.

(Int Marit Health 2022; 73, 3: 117–118)

Key words: seafarers, self-medication, public health

Inappropriate self-medication is a public health con-
cern, and more research is needed to better understand 
the scope of the problem across populations [1]. Because 
of the nature of their work, seafarers are more likely to 
self-medicate. The strict application of medical standards 
to seafarers has two significant implications for scientific 
inquiry. First, identifying occupational health issues related 
to seafaring is extremely difficult because any study of 
seafarers will not reveal unhealthy seafarers, but rather 
the opposite (all sick seafarers having been “grounded”). 
Second, sailors are likely to be extremely hesitant to re-
port health problems for fear of ‘discovery’ consequenc-
es. They run the risk of being repatriated and losing their 
possibilities for a career at sea if they disclose a personal 
health concern to a researcher and it is later reported 
to their employer. These points further lend credence to 

possibility of increased and underreported inappropriate 
self-medication practices among seafarers.

We conducted a rapid bibliometric review to gain an un-
derstanding of the volume of research output on self-med-
ication practices among seafarers. We searched the title, 
abstract, and keywords of articles in Web of Science and 
Scopus using the keywords “seafarers” and “self-medica-
tion” without regard to date, year, or language. Despite 
the dangers of self-medication among seafarers, no orig-
inal research was found in the database. The only article 
found was correspondence that did not provide original 
data but only argued the need to take actions regarding 
the dearth of information on the misuse of antibiotics 
and other antimicrobials among seafarers [2]. This adds 
to the evidence of disparities in health research output in 
the maritime sector. 

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download 
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To gain a broader perspective on the topic, we also 
searched Google scholar for articles indexed in the database 
between January 1st, 2020, and September 6th, 2022, using 
the keywords “seafarers” and “self-medication” without 
regard for language. Despite the widespread misuse of 
medications during the coronavirus disease (COVID-19) 
pandemic [3], we found no original data contribution on 
the topic in a peer-reviewed journal. However, we found two 
non-peer-reviewed old reports on self-medication practices 
among seafarers using Google Scholar without any date 
restrictions [4, 5]. 

According to one of the studies [4], 63% (650) of sea-
farers reported having taken at least one non-prescrip-
tion medication or herbal cure at sea over the preced-
ing 12 months. Similarly, 58.8% (603) of respondents 
reported practicing self-medication while on leave. The 
most commonly used self-medication drugs at sea were 
vitamins or supplements (53.2%), followed by pain killers 
(26%). The second study [5] revealed that seafarers also 
reported using self-prescribed medications less frequent-
ly in 2016 compared to 2011; their mean self-medica-
tion score decreased from 1.0741 in 2011 to 0.7911 in 
2016 (an independent t-test revealed a significant differ-
ence [p = 0.000], and Cohen’s D revealed a small/medium 
effect [0.28]).

Self-medication practices have numerous potential risks 
and negative outcomes, including incorrect self-diagnosis, 
delays in seeking medical advice when needed, infrequent 
but severe adverse reactions, dangerous drug interactions, 
incorrect method of administration, incorrect dosage, incor-
rect choice of therapy, antimicrobial resistance, masking of 
a severe disease, and the risk of dependence and abuse, 
among others [6]. With the importance of the work of seafar-
ers and the already existing risk of diseases among seafar-
ers, immediate action is required. This situation highlighted 
the critical roles of pharmacists and Telemedical Maritime 
Assistance Service (TMAS) in the maritime industry [7, 8]. 
Due to a weak network connection, seafarers are unable 
to get adequate, trustworthy, and current drug informa-
tion online, which causes them to make less educated 

decisions. Pharmacists and TMAS can assist with this by 
setting up awareness programmes among sailors and other 
seafarers to inform them of the negative effects and risks 
of self-medication. In addition to this, TMAS can serve as an 
opportunity to disseminate drug and medicine information 
to seafarers leveraging on the digital technologies.

There is an urgent need for recent large-scale research 
on this topic. Understanding the current landscape of the 
issue will help to drive strategies and interventions to reduce 
medication misuse among seafarers. 
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ABSTRACT
Background:  The waters surrounding the French Southern Lands are a fishing zone, accessible only by 
sailing for several days in a region where weather conditions are often difficult. The scientific bases of the 
region have medical staff whose services can be called upon if seafarers require assessment and rapid 
medical treatment. We conducted an epidemiological study of the maritime teleconsultations carried out 
by the French Telemedical Maritime Assistance Service (TMAS), where patients navigating in the Southern 
Indian Ocean zone were advised to disembark on the medical bases in the French Southern Lands, between 
2015 and 2020, to receive medical treatment. 
Materials and methods:  We extracted data from all of the maritime records from 1 January 2015 to 
31 December 2020 relating to patients who attended a maritime teleconsultation with a French TMAS 
doctor in the Southern Indian Ocean zone and who had been redirected to the medical bases in the French 
Southern Lands. Data were collected on the patients’ age, gender, nationality, rank, type of vessel, tele-
consultation diagnosis, patient management on board and in the French Southern Lands medical bases, 
as well as the medical outcome. We carried out a descriptive data analysis.
Results:  French TMAS doctors managed 11,908 cases including 76 in the Southern Indian Ocean zone 
(0.6%). Nineteen (25%) patients were redirected to the French Southern Lands over the study period. 
Eighteen patients were men with an average age of 45 ± 10 years. Eighteen patients were on board 
a trawler and 11 of them were sailors. Nine patients were treated for a trauma-related condition, 8 for 
a medical condition and 2 for a surgical disease. Eleven (58%) patients were evacuated to Reunion Island 
and 8 (42%) patients received medical treatment and were able to re-embark aboard their vessel. 
Conclusions:  Relatively few patients are redirected to the French Southern Lands for medical assistance, 
but referrals occur on a regular basis. The presence of these medical bases is unusual in a maritime setting, 
but they can be a valuable asset when maritime medical assistance is required in this region. The type

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download 
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

www.intmarhealth.pl 119

Int Marit Health  
2022; 73, 3: 119–124 

10.5603/IMH.2022.0024 
www.intmarhealth.pl 

Copyright © 2022 PSMTTM 
ISSN 1641-9251 

eISSN 2081-3252
ORIG INAL  ART ICLE

mailto:dehours.e@chu-toulouse.fr
https://orcid.org/0000-0002-6831-7894


 of condition encountered, and the patient profile, were typical of the fishing community. The presence of 
these bases and communication between the various stakeholders delivering maritime medical assistance 
provided these patients with optimal care despite their isolated location.

(Int Marit Health 2022; 73, 3: 119–124)

Key words: French Telemedical Maritime Assistance Service (TMAS), teleconsultation, maritime,  
Indian Ocean, French Southern and Antarctic Lands (TAAF)

INTRODUCTION
In the maritime setting, seafarers are most exposed to 

accidents at work [1]. In France, the accident and mortality 
rate for seafarers is 5 times higher than that of construction 
workers [1]. It is rare to have medical or paramedical person-
nel on board as this only becomes a mandatory requirement 
when over 100 people are on board for a crossing lasting 
more than 48 hours. If there is no doctor on board, the 
ship’s captain is responsible for on-board care [2]. Even 
if the captain has maritime medical training, the on-board 
management of patients may require rapid medical advice. 
The person in charge of treatment will initially seek medical 
advice by teleconsultation from the French Telemedical 
Maritime Assistance Service (TMAS) doctor in Toulouse, 
which exists since 1983 [3]. Following the teleconsultation, 
the patient may require assistance ashore. 

Since 1979, the Hamburg Search and Rescue (SAR) 
Convention [4] has outlined the areas of responsibility of 
the Maritime Rescue Coordination Centres (MRCCs) of dif-

ferent states, and has organised their collaboration. In the 
Southern Indian Ocean zone, France is responsible for the 
Reunion SAR, which extends from Reunion Island to the 
southern islands, namely Kerguelen, Crozet, Saint-Paul and 
Amsterdam (Fig. 1).

The scientific and fishing expeditions undertaken in 
this extremely isolated area (between 3 and 9 days sailing 
time from Reunion Island) warrant a medical presence 
and local treatment provision. Three medical bases have 
therefore been created on the French Southern Islands 
and four doctors are permanently stationed there: two in 
Kerguelen, one in Crozet and one in Saint-Paul/Amsterdam. 
In addition, the supply ship serving these islands, the Mar-
ion Dufresne, has a doctor on board during its rotations 
in the southern hemisphere as well as on-board hospital. 
All of these medical bases are well equipped for practice 
in an isolated environment: consultation room, dentistry 
equipment, hospitalisation rooms, imaging room, dedicated 
laboratory testing facility and a functional operating theatre. 

Figure 1. French Search and Rescue zone in the Southern Indian Ocean [Source: Arrêté n° 74/2009 du 13 Janvier 2009. Préfecture 
de La Réunion]

Int Marit Health 2022; 73, 3:  119–124

www.intmarhealth.pl120



We conducted an epidemiological study to analyse the 
maritime teleconsultations carried out by the French TMAS 
in the Southern Indian Ocean zone between 2015 and 
2020. The patients disembarked to receive treatment at 
the medical bases in the French Southern Lands. 

MATERIALS AND METHODS
We conducted an observational, descriptive, cross-sec-

tional and retrospective study from 1 January 2015 to 
31 December 2020.

STUDY POPULATION
We included all patients who attended a French TMAS 

maritime teleconsultation in the Southern Indian Ocean 
zone and who were subsequently redirected to one of the 
French Southern Lands bases. We also included patients 
for whom maritime evacuation from the Southern Lands 
bases had been requested. 

DATA COLLECTION
Each teleconsultation performed by the French TMAS 

is recorded in a medical record within a dedicated app 
(AppliCCMM®). The following data are collected on each 
call: the patient’s details (age, gender, nationality, rank, 
symptoms, on-board medical care, care on the medical 
bases), the type of vessel and its geographical location, 
and the final treatment decision. The data for our study 
were extracted from these records and then anonymised. 

ETHICS
During the teleconsultation, the patients were informed 

that their anonymised data could be used for research 
purposes. The procedure complied with the Declaration of 
Helsinki [5]. In compliance with the French Public Health 
Code, this retrospective study follows the MR-004 regulatory 
procedure on the processing of personal data for study, 
assessment and research purposes not involving human 
persons. It is recorded in the internal MR-004 registry of 
Toulouse University Hospital (CNIL [French Data Protection 
Act] number: 2206723 v 0).

DATA ANALYSIS 
The data were extracted and anonymised from 

AppliCCMM® in Microsoft Excel 2007® format (Microsoft 
Corporation, Redmond, WA). A TMAS doctor verified and 
validated the data extracted from the app prior to their 
inclusion. The statistical analysis was conducted using 
Microsoft Excel 2007® software (Microsoft Corporation, 
Redmond, WA). 

The categorical data were expressed in frequencies and 
percentages. The continuous variables were expressed as 
mean standard ± deviation. 

RESULTS
Between 1 January 2015 and 31 December 2020, the 

French TMAS doctors managed 11,908 cases including 
76 in the Southern Indian Ocean zone (0.6%). Nineteen 
(25%) of these cases were redirected to one of the French 
Southern Lands bases for medical treatment.   

SOCIODEMOGRAPHIC DATA
Most of the patients were men (n = 18; 95%) with an 

average age of 45 ± 10 years. The youngest patient was 
20 years of age and the eldest 63 years of age. Eight (42%) 
patients were French. Eighteen (95%) patients were on 
board a trawler. The other characteristics are presented in 
detail in Table 1.

CONDITIONS AND TREATMENTS
Nine (47%) patients presented with a trauma-related 

condition (Table 2, patients 1 to 9), 8 (42%) patients had 
medical disease (Table 2, patients 10 to 17), and 2 (11%) 
patients had surgical disease (Table 2, patients 18 and 19).

Thirteen (68%) patients were initially treated on board 
by the crew on the advice of the French TMAS doctor before 
arriving in the French Southern Lands.

Table 1. Characteristics of the study population

Population  
(n = 19; 100%)

Age ± SD [years] 45 ± 10

Gender ratio; M/F 18/1

Rating Sailor 10 (53%)

Qualified fisherman 2 (11%)

Mechanic 2 (11%)

Lieutenant 1 (5%)

Chef 1 (5%)

Boatswain 1 (5%)

Scientist 1 (5%)

Other 1 (5%)

Nationality French 8 (42%)

Indonesian 4 (21%)

Australian 2 (11%)

Russian 2 (11%)

Madagascan 1 (5%)

Ukrainian 1 (5%)

Not specified 1 (5%)

Type of ships Trawler 18 (95%)

Research vessel 1 (5%)

F — female; M — male; SD — standard deviation
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Table 2. Conditions and overall management

Patient Diagnosis Treatment administered by  
the French TMAS

Treatment on the TAAF Final decision

1 Abscess following a hook wound Amoxicillin and clavulanic acid, 
paracetamol, chlorhexidine

Abscess debridement, antibiotics, 
topical treatment

Return to ship

2 Traumatic amputation, lower limb Debridement of lacerated wound, 
lower limb

EVASAN

3 Glenohumeral dislocation Amoxicillin and clavulanic acid, 
paracetamol, tramadol

Consultation Return to ship

4 Foreign body Amoxicillin and clavulanic acid, 
paracetamol, tramadol

Foreign body removal Return to ship

5 Foreign body Amoxicillin and clavulanic acid, 
paracetamol

Foreign body removal Return to ship

6 Upper limb injury Ketoprofen, omeprazole,  
paracetamol

Consultation Return to ship

7 Neck injury Paracetamol Consultation, neck collar, 
radiography

EVAMED

8 Abscess Amoxicillin and clavulanic acid, 
paracetamol

Abscess debridement EVASAN

9 Abscess Abscess debridement, antibiotics, 
topical treatment

EVAMED

10 Decompensation, infected  
oedema/ascites

Omeprazole Hospitalisation, lab, fluid therapy EVAMED

11 Chest pain of cardiac origin ECG, treatment of coronary 
syndrome, monitoring

EVAMED

12 Epididymo-orchitis Consultation, antibiotic therapy EVAMED

13 Chest pain of cardiac origin Amoxicillin and clavulanic acid, 
acetylcysteine, nitrendipine, 
paracetamol, nitroglycerine

ECG, treatment, monitoring EVASAN

14 Gastritis Omeprazole Consultation, monitoring Return to ship

15 Abdominal pain Paracetamol, phloroglucinol Consultation Return to ship

16 Pulmonary embolism   Ultrasound, laboratory tests, 
oxygen therapy, curative 
anticoagulation, ECG, monitoring

EVAMED

17 Gastritis Metopimazine, omeprazole, 
paracetamol

Medication, monitoring Return to ship

18 Appendicitis Paracetamol, tramadol Ultrasound, laboratory tests, 
antibiotic therapy

EVAMED

19 Appendicitis   Ultrasound, laboratory tests, 
antibiotic therapy

EVAMED

ECG — electrocardiogram, EVAMED — evacuation with medical doctor, EVASAN — evacuation without medical doctor; TAAF — French Southern and Antarctic Lands;  
TMAS — Telemedical Maritime Assistance Service

At the end of the medical treatment at the Southern 
Lands base, 8 patients required medical evacuation to 
Reunion Island, either on board the Marion Dufresne or 
on board their ship accompanied by a base doctor. The 
treatment received by each patient is described in Table 2.

DISCUSSION
The study of these data over a period of 6 years high-

lights the importance of the medical presence in the French 
Southern Lands for seafarers in the Southern Indian Ocean 
who require medical assistance whilst at sea. Indeed, 
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a quarter of the individuals who consulted the French TMAS 
for medical advice were redirected to the southern bases 
where they were treated by a doctor. 

The characteristics of the patients treated are consistent 
with our knowledge of seafarers and fishermen since most 
of the patients were on board fishing trawlers [6, 7]. The vast 
majority of patients were male, with only one female having 
to be redirected. This explains the absence of gynaecological 
conditions. The patients were all relatively young, of working 
age, with a mean age of 44.5 years. The youngest patient 
was 20 years of age and the eldest 63 years of age. 

Only 42% of the patients were French. This emphasises 
the importance of having an international maritime medical 
assistance organisation as patients with at least six different 
nationalities required treatment. It also highlights difficulties 
associated with the language barrier, the likelihood of dis-
covering exotic pathologies hitherto unknown in France and 
the follow-up of these seafarers by an occupational health 
system that may be very different from the French system.  

Most of the seafarers were treated for trauma (47%). 
This is not surprising given the difficult working conditions 
of seafarers. The main reason for requesting a French TMAS 
teleconsultation in a maritime setting is of a medical nature, 
except for fishing vessels, where consultations are mostly 
trauma-related [1, 8]. The majority of these traumas re-
quired a medical procedure (wound debridement, abscess 
incision, removal of a foreign body) and the intervention of 
a doctor from one of the bases. Indeed, when procedures 
were concluded successfully, patients were able to rejoin 
their vessel without the need for evacuation. Only the most 
serious cases (amputation, major infection, etc.), which 
exceeded the medical bases’ hospital resources, required 
evacuation. However, treatment was initiated on site in all 
cases. It is interesting to note that 11% of the conditions 
involved surgical diseases. Appendicitis was diagnosed in all 
cases. This is not surprising since the most common surgical 
disease in under 50-year-olds in the general population is 
appendicitis [9]. The conservative (medical) treatment of 
appendicitis has a 90% success rate [10]. It is therefore very 
interesting to note that a seafarer presenting with appen-
dicitis can have a relatively rapid assessment by a doctor 
followed by medical treatment, before going ashore where 
a surgical procedure may be indicated at a later date. 

Among the medical conditions, most of the patients for 
whom redirection was requested presented clinical signs of 
heart disease or epigastralgia. Only 2 patients had another 
medical condition. However, we know that some coronary 
artery diseases manifest as epigastric pain – hence these 
patients should indeed have an electrocardiogram and med-
ical assessment as soon as possible if the pain is indicative 
of coronary artery disease. Although not all pain proved to 
be of coronary origin, the harsh working conditions and the 

profile of the patients on board are factors that suggest the 
onset of myocardial ischaemia. In these situations, inter-
vention by the medical base doctors culminated in patients 
being diagnosed and treated much earlier than if they had 
stayed on board a ship until returning ashore, given the close 
proximity of these bases. Evacuation to Reunion Island, 
possibly with medical assistance, can also be arranged. 

It is interesting to note that in 68% of the regulated, 
redirected cases, treatment and monitoring were initiated 
on board at the request of the French TMAS regulator. This 
highlights the merits and importance of having access to 
teleconsultations as well as the significance of having at 
least some medically trained staff on board [11]. Crew 
members should be trained in monitoring vital signs and 
assessing patients in order to provide the French TMAS with 
the best possible assessment. 

Finally, in all cases, collaboration between the French 
TMAS, French Southern Land doctors (base doctors, doctors 
based on Reunion Island and on the Marion Dufresne) and 
the MRCC of Reunion Island ensured that all patients received 
the best possible care, from arriving at the bases to possible 
evacuation to Reunion Island with a medical team on hand 
to treat the patients on arrival. We can clearly see the patient 
benefits of this maritime medical assistance organisation in 
conjunction with the specific features of the French Southern 
Lands medical bases operating in this region. Patients can be 
secure in the knowledge that medical assistance is at hand 
despite the extreme isolation of their workplace.

CONCLUSIONS
Although relatively few patients are redirected to receive 

medical treatment on the French Southern Lands bases, 
referral regularly occurs and is vital for the individual. This 
pathway is even more valuable because of the precarious 
situation in which patients find themselves. The presence of 
these bases is still unusual in a maritime setting but, despite 
the fact that this is not their primary role, they are proving to 
be a valuable asset in providing maritime medical assistance 
for seafarers navigating the surrounding waters and who find 
themselves in difficult and extremely isolated conditions. For 
the patients treated, access to the bases has been beneficial 
and has provided them with access to quality care or even 
medical evacuation despite their remote location. This medi-
cal presence is therefore not negligible. Indeed, it is a precious 
asset not only for those on site but also for all seafarers in 
the region who require urgent medical assistance.

Communication between French TMAS, French Southern 
Lands doctors, MRCC and possibly specialised medical 
teams on Reunion Island has enabled patients to receive 
the right treatment at the right time.

Conflict of interest: None declared

www.intmarhealth.pl 123

Jennifer Hunt et al., Medical treatment of seafarers in the Southern Indian Ocean



REFERENCES
1. ENIM [Internet]. Report 2017: Maritime Occupational Injuries and 

Diseases. https://www.enim.eu/sites/default/files/diaporama/
enim_rapportactivite_bd.pdf (cited 2022 May 05).

2. French department of the sea [Internet]. Order of July 2, 1999 
concerning the medical training of personnel serving on board com-
mercial and pleasure vessels armed with a crew role. https://www.
legifrance.gouv.fr/ affichTexte.do? (cited 2022 May 05).

3. Prime Minister’s Circular [Internet]. Instruction on the organisation 
of medical assistance at sea, 29 August 2011. http://circulaires.le-
gifrance.gouv.fr/pdf/ 2011/11/cir_34077.pdf (cited 2022 April 29).

4. United Nations [Internet]. Convention on the Carriage of Goods by 
Sea, Hamburg, 31 March 1978. https://treaties.un.org/Pages/Vie-
wDetails.aspx?src=IND&mtdsg_no=XI-D-3&chapter=11&clang=_en 
(cited 2022 May 05).

5. Declaration of Helsinki [Internet] Ethical Principles for Medical Re-
search Involving Human Subjects. https://www.wma.net/policies-
-post/wma-declaration-of-helsinki-ethical-principles-for-medical-
-research-involving-human-subjects/ (cited 2022 September 21).

6. ENIM [Internet]. Activity Report 2013. https://www.enim.eu/sites/
default/files/fichier_insert/enim-ra2013-bd_imp_diff.pdf (cited 
2022 May 05).

7. Dehours E, Tourneret ML, Roux P, et al. Benefits of photograph 
transmission for trauma management in isolated areas: cases 
from the French tele-medical assistance service. Int Marit Health. 
2016; 67(2): 83–87, doi: 10.5603/IMH.2016.0017, indexed in 
Pubmed: 27364173.

8. Cécile Gabart [Internet]. Traumatology in ocean racing: an epi-
demiological survey from 2008 to 2015. Human Medicine and 
Pathology. 2016. https://dumas.ccsd.cnrs.fr/dumas-01425232 
(cited 2022 May 05).

9. Addiss DG, Shaffer N, Fowler BS, et al. The epidemiology of appendi-
citis and appendectomy in the United States. Am J Epidemiol. 1990; 
132(5): 910–925, doi: 10.1093/oxfordjournals.aje.a115734, 
indexed in Pubmed: 2239906.

10. Wojciechowicz KH, Hoffkamp HJ, van Hulst RA. Conservative tre-
atment of acute appendicitis: an overview. Int Marit Health. 2010; 
62(4): 265–272, indexed in Pubmed: 21348022.

11. Pujos M, Roux P, Tabarly J et al [Internet]. Maritime telemedical 
consultation and regulation. Maritime Medical Consultation Center. 
Urgences 2013. https://www.sfmu.org/upload/70_formation/02_
eformation/02_congres/Urgences/urgences2013/donnees/
pdf/031_Pujos.pdf (cited 2022 May 05).

Int Marit Health 2022; 73, 3:  119–124

www.intmarhealth.pl124

https://www.enim.eu/sites/default/files/diaporama/enim_rapportactivite_bd.pdf
https://www.enim.eu/sites/default/files/diaporama/enim_rapportactivite_bd.pdf
https://www.legifrance.gouv.fr/%20affichTexte.do?
https://www.legifrance.gouv.fr/%20affichTexte.do?
http://circulaires.legifrance.gouv.fr/pdf/%202011/11/cir_34077.pdf
http://circulaires.legifrance.gouv.fr/pdf/%202011/11/cir_34077.pdf
https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XI-D-3&chapter=11&clang=_en
https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XI-D-3&chapter=11&clang=_en
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.enim.eu/sites/default/files/fichier_insert/enim-ra2013-bd_imp_diff.pdf
https://www.enim.eu/sites/default/files/fichier_insert/enim-ra2013-bd_imp_diff.pdf
http://dx.doi.org/10.5603/IMH.2016.0017
https://www.ncbi.nlm.nih.gov/pubmed/27364173
https://dumas.ccsd.cnrs.fr/dumas-01425232
http://dx.doi.org/10.1093/oxfordjournals.aje.a115734
https://www.ncbi.nlm.nih.gov/pubmed/2239906
https://www.ncbi.nlm.nih.gov/pubmed/21348022
https://www.sfmu.org/upload/70_formation/02_eformation/02_congres/Urgences/urgences2013/donnees/pdf/031_Pujos.pdf
https://www.sfmu.org/upload/70_formation/02_eformation/02_congres/Urgences/urgences2013/donnees/pdf/031_Pujos.pdf
https://www.sfmu.org/upload/70_formation/02_eformation/02_congres/Urgences/urgences2013/donnees/pdf/031_Pujos.pdf


Dr. Rhea Vas, Department of Public Health Dentistry, KAHER’s KLE Vishwanath Katti Institute of Dental Sciences, Belagavi-590010, Karnataka, India,  

tel: +918600624042, e-mail: rheavs100@gmail.com 

Received: 29.07.2022 Accepted: 28.09.2022

Dental caries, oral hygiene status and treatment 
needs of fishermen and non-fishermen population  

in South Goa, India

Varkey N.S. , Rhea Vas , Humsika Uppala , Nazleen Valerie Vas ,  
Sagar Jalihal  , Anil V. Ankola , Ram Surath Kumar K.  

Department of Public Health Dentistry, KAHER’s KLE Vishwanath Katti Institute of Dental Sciences, Karnataka, India

ABSTRACT
Background:  Occupation plays a major role in the well-being of an individual and has an influence on oral 
health. Fishing is one such occupation that entails a lot of physical labour and encourages habits that 
lead to poor oral health. Therefore, it is critical to shed light on the oral health of this isolated population 
to improve their quality of life by various means. The aim of the study was to assess and compare the 
prevalence of dental caries, oral hygiene status and treatment needs of fisherman and non-fisherman 
population in South Goa, India. 
Materials and methods:  Study design was cross-sectional in nature. After a pilot study, multi-stage random 
sampling technique was employed and 400 study participants were recruited. World Health Organization 
Oral Health Assessment Form (1997) and Oral Hygiene Index-Simplified (OHI-S) were used to record the 
study variables. Inter-examiner reliability assessed using Kappa statistics were found to be 90% and 88%, 
respectively. The data was analysed using descriptive analysis, Chi-square test, Mann-Whitney U test, 
Kruskal-Wallis test, and linear and logistic regression analysis.
Results:  Fishermen had significantly higher caries prevalence (82%) and poor oral hygiene (46%) than non-
-fishermen. Extraction (42.2%) and pulp care (23.6%) were the highest treatment need among fishermen. 
They were 2.08 times more prone to dental caries than non-fishermen. Fishermen who used a toothbrush 
were 4.5 times less susceptible to caries. The dependence of caries prevalence and OHI-S score on oc-
cupation, oral hygiene aid and age were 14% and 25.8%, respectively. 
Conclusions:  Fishermen in South Goa had high caries prevalence, poor oral hygiene status and they required 
extensive dental treatment when compared to non-fishermen. 

(Int Marit Health 2022; 73, 3: 125–132)
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INTRODUCTION
Oral health gives a general picture of the overall health 

and quality of life of a person. Every major disease has cer-
tain oral manifestations. Good oral health significantly im-
proves the standard of living [1]. The body’s inbuilt defences 
along with good oral hygiene practices significantly reduce 
the risk of oral disease [2]. Low socio-economic status and 

systemic diseases can also have detrimental impact on oral 
health-related quality of life, while some research shows 
that physical activity and a high socioeconomic position are 
possible protective factors for good oral health [3]. These 
factors are influenced by the occupation of an individual.

Occupation has a major role on the well-being of an in-
dividual. White collar jobs, which have more of a sedentary 
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lifestyle is associated with lower back pain and obesity [4], 
whereas blue collar jobs are more prone to early onset of 
non-communicable diseases such as diabetes and hyperten-
sion. Some blue-collar jobs are strongly linked with the risk 
factors of cardiovascular disease and have slightly worse 
endothelial function [5, 6]. Nutritional deficiencies are also 
common in some line of work [7]. People who work in some 
professions are more prone to oral illness due to lifestyle 
variables; one such line of work is fishing.  

Fishing is a blue-collar job that entails a lot of physical 
labour. It encourages bad behaviours such as irregular 
eating patterns, stress, alcoholism, tobacco use, and other 
undesired habits. Unlike other professions in India, there 
haven’t been much technological innovations to improve the 
fishermen’s working conditions. They continue to fish using 
traditional techniques, which is hazardous in many ways [8]. 
The prevalence of injuries during work and musculoskeletal 
disorders are high among this group [9, 10].

India has a total of 7,500 km of coastline and 3,827 fish-
ing villages. It is the world’s third-largest producer of fish 
and ranks second in aquaculture. Fishing is a significant 
contributor to the nation’s economy. The export earnings 
from this industry is ₹334.41 billion (US$ 4.5 bn) and it 
contributes 1.07% to the country’s overall gross domestic 
product (GDP). It is a large-scale industry in India employing 
14.5 million personnel [11].

Fishing is one of the primary occupations in Goa, which is 
a tourist state located on the south-west coast of India with 
a coastline of 104 km stretching along the Arabian sea. The 
state has two districts, South Goa being one of them. Marine 
fishing in Goa contributes 3% of the state GDP and 2% of 
the total marine fish production of the country [12]. Since 
the mid-16th century, the local people have been fishermen. 
They reside in small settlements close to the fish landing 
centres. They use tobacco products to avoid seasickness 
and stay observant at night while working at sea and have 
a tendency of drinking alcohol after a hard day’s labour. Fish-
ing provides livelihood to a large number of people in South 
Goa and plays a vital role in its socioeconomic development.

Despite being one of the major occupations in India, 
studies on this secluded population remains scanty. There-
fore, purpose of the study is to assess and compare the 
prevalence of dental caries, oral hygiene status and treat-
ment needs of fisherman and non-fisherman population in 
South Goa, India. 

MATERIALS AND METHODS
STUDY SETTING 

This study was descriptive, cross-sectional in nature that 
followed STROBE guidelines for reporting. It was conducted 
among fishermen and non-fishermen population in South 
Goa district in India from November 2019 to January 2020. 

ETHICAL CONSIDERATIONS AND  
INFORMED CONSENT

The ethical clearance was granted by the Institution-
al Research and Ethics Committee (23/12/10/19) and 
the study followed the ethical standards outlined in the 
1964 Declaration of Helsinki and its subsequent modifica-
tions. An official permission was obtained from the fisheries 
officer of Cutbona jetty in South Goa, India. The method of 
data collection, confidentiality of the data and purpose of 
the study was explained clearly to the study participants 
and a written informed consent was obtained. 

TRAINING AND CALIBRATION
The examiners were standardised and calibrated to 

ensure consistent examination by a panel of experts prior 
to the start of the study to ensure uniform interpretations of 
the codes and criteria that were to be recorded. The number 
of examiners were two and the inter-examiner reliability for 
World Health Organization (WHO) Oral Health Assessment 
Form (1997) [13] and Oral Hygiene Index Simplified (OHI-S) 
[14] was assessed using Kappa statistics and found to be 
90% and 88%, respectively.

SELECTION CRITERIA
Participants aged 18 years and above were recruited 

and those who were not willing to participate and give con-
sent for the study were excluded. 

SAMPLE SIZE ESTIMATION AND  
SAMPLING TECHNIQUE

A pilot study was conducted among 50 participants 
to determine the feasibility of the study. The sample size 
was estimated to be 188 in each group with type I (α) error 
= 0.05 and Power (1-β) = 0.95 using G*Power statistical 
software (Ver. 3.1.9.4.), which was rounded off to 200 per 
group. Hence, this study consisted of a total sample size of 
400. The participants were selected by multi-stage random 
sampling technique. There were 22 marine fish landing 
centres in South Goa which were divided into three zones: 
major, medium and minor. A fishing landing centre was 
selected from each zone to obtain the required sample 
size (Fig. 1). 

DATA COLLECTION
A survey proforma designed with the help of WHO Oral 

Health Assessment Form (1997) [13] consisted of three 
sections: (1) Demographic data including name, age and 
occupation; (2) Method of tooth cleaning; (3) Clinical param-
eters assessed were the dentition status, OHI-S [14] and 
treatment needs. On predetermined dates the examiners 
visited the settlements around the fish landing centres 
of South-Goa where 200 fishermen and 200 non-fisher-
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men belonging to six different age groups were examined. 
A type  III examination was carried out by the examiners 
under natural light and the time taken for each subject was 
around 10 minutes.

STATISTICAL ANALYSIS
The recorded data were entered in Microsoft Excel 

2019 and analysed using IBM-SPSS® Statistics-Version 
21 (IBM, USA). Descriptive statistics were computed, which 
included percentages, means and standard deviations. The 
normality of the data distribution was determined using the 
Shapiro-Wilk test. Chi-square test was used to check for the 
association between the study variables among the partic-
ipants. Mann-Whitney U test and Kruskal-Wallis test were 
performed to check for any significant differences in the 
study parameters. Multiple linear regression and binomial 
logistic regression analysis were also performed. For all the 
tests, confidence level and level of significance were set at 
95% and 5%, respectively.

RESULTS
Among the 400 participants, 288 (72%) were found to be 

males and 112 (28%) were found to be females. The mean 
age of fishermen and non-fishermen were 28.55 ± 8.93 and 
32.13 ± 15.60, respectively (Table 1). Occupation was 
significantly associated with caries prevalence (p < 0.001), 
OHI-S score (p < 0.001), oral hygiene aid (p = 0.02) and the 
treatment need (p < 0.001) when Chi-square test was used.

Among fishermen, 57% were not using a toothbrush and 
toothpaste as their oral hygiene aid, whereas in non-fish-
ermen 97% used. Kruskal-Wallis test depicted that there 
was a statistically significant (p < 0.001) difference in the 

oral hygiene aids used among the participants (Table 2). 
The prevalence of dental caries among fishermen and 
non-fishermen were 82% and 54%, respectively (Fig. 2) 
and their mean Decayed, Missing and Filled Teeth (DMFT) 
index score was 4.10 ± 3.15 and 1.94 ± 1.46, respective-
ly (Fig. 3). Mann-Whitney U test depicted that there was 
a statistically significant difference in caries prevalence 
(p < 0.001) and DMFT index score (p = 0.002) among the 
participants. In fishermen, extraction (42.2%) followed by 
pulp care (23.6%) was the highest treatment need whereas 
in non-fishermen it was one surface filling (50.6%) (Table 3). 
The mean OHI-S score of fishermen and non-fishermen was 
2.11 ± 1.25 and 0.93 ± 0.79, respectively (Fig. 3). Among 
fishermen, 46% had poor OHI-S score; in contrast to that, 
80% non-fishermen had a good score (Table 2). The differ-
ence between the OHI-S score was statistically significant 

Goa

 North Goa (15) South Goa (22)

Major (3)

Cutbona Jetty

Medium (9)

Benaulim Salcete

Minor (10)

Cavelossim

Figure 1. Multi-stage random sampling for the selection of study participants in South Goa

Table 1. Distribution of study population by age and occupa-
tion

Age 
[years]

Fishermen  
(n = 200)

Non-fishermen  
(n = 200)

20–29 132 (66%) 128 (64%)

30–39 38 (19%) 18 (9%)

40–49 26 (13%) 16 (8%)

50–59 0 (0%) 24 (12%)

60–69 4 (2%) 4 (2%)

70–79 0 (0%) 10 (5%)

Mean ± SD 28.55 ± 8.93 32.13 ± 15.60

All values are expressed as frequency with percentages (in parentheses); SD — 
standard deviation
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(p < 0.001) among the participants when Kruskal-Wallis 
test was used (Table 2).

ASSOCIATION BETWEEN CARIES PREVALENCE 
AND OHI-S SCORES WITH DEMOGRAPHIC 
VARIABLES AND ORAL HYGIENE AID

A significant relationship was seen using multivari-
ate linear regression analysis between caries prevalence 
and OHI-S score with the model containing occupation 
(p < 0.001) and oral hygiene aid (p < 0.001), respectively. 
The dependence of caries prevalence and OHI-S score on 
the model containing occupation, oral hygiene aid and age 
were found to be 14% and 25.8%, respectively (Table 4).

When binomial logistic regression analysis was per-
formed, it was found that fishermen had increased odds of 
2.08 for acquiring dental caries when compared to non-fish-

ermen (p = 0.008). Among fishermen, those who didn’t use 
a toothbrush as their oral hygiene aid were 4.5 times more 
likely to acquire dental caries than those who used one 
(p < 0.001) (Table 5).

DISCUSSION
The workplace of an individual cultivates certain be-

haviours and habits that have some direct influence on 
their oral health [15]. Fishing community on a global scale 
endures the denial of health care reforms. Fishermen’s 
monthly wages remain bare minimum compared to other oc-
cupations due to which they pay little to no attention to their 
oral treatment needs [16]. Fishing is primarily a male-domi-
nated occupation. Majority of the participants in the current 
study (72%) were men in their late twenties. They need to 
remain fit and agile in order to maximise their working ef-
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) 82%

*
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Figure 2. Comparison of caries prevalence (%) in fishermen and non-fisherman. Statistical test used: Mann-Whitney U test; *statistically 
significant, p ≤ 0.05

Table 2. Oral hygiene status and aids used among fishermen and non-fishermen

Parameters Fisherman  
(n = 200)

Non-fisherman  
(n = 200)

P

OHI-S score < 0.001*

Good 46 (23%) 160 (80%)

Fair 62 (31%) 34 (17%)

Poor 92 (46%) 6 (3%)

Oral hygiene aid < 0.001*

Toothbrush and toothpaste 86 (43%) 194 (97%)

Finger and toothpaste 64 (32%) 2 (1%)

Finger and toothpowder/salt 28 (14%) 0 (0%)

Chew sticks 22 (11%) 4 (2%)

All values are expressed as frequency with percentages (in parentheses). The statistical test used: Kruskal-Wallis test; level of significance: *p ≤ 0.05 is considered stati-
stically significant; OHI-S — Oral Hygiene Index-Simplified
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Figure 3. Comparison of Decayed, Missing and Filled Teeth (DMFT) and Oral Hygiene Index-Simplified (OHI-S) scores (mean ± standard 
deviation) of fishermen and non-fishermen. Statistical test used: Mann-Whitney U test; *statistically significant, p ≤ 0.05.

Table 3. Treatment needs of the population 

Treatment needs Fishermen Non-fishermen P

One surface filling 78 (11.5%) 182 (50.6%)

< 0.001*

Two or more surface filling 152 (22.4%) 92 (25.5%)

Pulp care 160 (23.6%) 44 (12.2%)

Extraction 286 (42.2%) 28 (7.8%)

Crown 2 (0.3%) 14 (3.9%)

Total 678 (100%) 360 (100%)

All values are expressed as frequency with percentages (in parentheses). The statistical test used: Chi-square test; level of significance: *p ≤ 0.05 is considered statistical-
ly significant association

Table 4. Association between caries prevalence and Oral Hygiene Index-Simplified (OHI-S) with occupation, oral hygiene aid and age

 Parameters Coefficient r SE t 95% CI P Adjusted R2

Dependent variable: caries prevalence 0.14

Constant 3.175 0.634 5.007 1.93 to 4.42 < 0.001*

Occupation –0.954 0.295 –3.239 –1.53 to –0.38 < 0.001*

Oral hygiene aid 0.756 0.166 4.547 0.43 to 1.08 < 0.001*

Age –0.183 0.106 –1.728 –0.39 to 0.03 0.085

Dependent variable: OHI-S score 0.26

Constant 2.648 0.256 10.354 2.15 to 3.15 < 0.001*

Occupation –1.018 0.119 –8.566 –1.25 to –0.79 < 0.001*

Oral hygiene aid 0.211 0.067 3.143 0.08 to 0.34 < 0.001*

Age 0.047 0.043 1.101 –0.04 to 0.13 0.272

The statistical analysis used: multivariate linear regression; level of significance: *p ≤ 0.05 is considered statistically significant; CI — confidence interval; SE — standard error
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fectiveness; nevertheless, as they grow older, they become 
more susceptible to musculoskeletal complications [17]. In 
this study, fishing occupation was substantially associated 
with many oral health parameters that were recorded. This 
indicates that fishing occupation has a definite influence 
on the oral health of an individual. Therefore, occupational 
physicians should also give importance to oral health of 
fishermen, as poor oral health can decrease their work-
ing efficiency.

Fishermen spend more time at sea due to which their 
oral hygiene practices are not up to the required stan-
dards. In previous studies, less than 25% of this population 
used a toothbrush and toothpaste as their oral hygiene 
aid, the reasons stated being low economic status and in-
adequate education [15, 17–19]. In this study, a relatively 
higher use of toothbrush was seen in fishermen (43%) which 
is likely attributable to Goa’s high literacy rate (88.70%) 
that ranks fourth in the country. This finding emphasizes 
the importance of education which has a direct influence 
on the oral hygiene practice of an individual [20]. It was 
found that fishermen who didn’t use a toothbrush as their 
oral hygiene aid were 4.5 times more susceptible to dental 
caries. Hence, the mode of cleaning the teeth was an im-
portant factor. Strategies should be established by which 
public health specialists could provide oral health education 
on brushing habits and other oral hygiene practices through 
various means.

Liquor taxes are low in Goa, which may lead to increased 
alcohol consumption among fishermen [21]. This behaviour 
encourages smoking and inappropriate eating habits, which 
when combined with poor oral hygiene practices contribute 
to dental caries and other oral health problems. In this study, 
the impact of factors such as occupation, oral hygiene aid 
used and age on caries prevalence was estimated to be 
14%. The current study also revealed that fishermen were 
two times more prone to dental caries than non-fishermen 
and the prevalence of dental caries among fishermen (82%) 
was high. These findings were found to be in accordance 
with Asawa et al. [15] in Kutch, Rajmohan [22] in Chennai 

and Bhat [23] in Uttara Kannada however it contradicts that 
of Saravanan et al. [24] in Tamil Nadu. 

Majority of the economically disadvantaged in Goa pre-
fer the sole state-run government dental college. Some of 
the participants in this study complained about having to 
travel a certain distance for their dental treatment and were 
unaware of primary health centres that offered low-cost 
dental care. In the current study, the DMFT index score 
obtained in both the groups were comparable to studies 
by Saravanan et al. in Tamil Nadu [24] and in Kerala [17] 
and Bhatt in Mangaluru city [25] but lower than M. Bhat’s 
study in Uttara Kannada [23]. Previous studies reported 
that the number of restored teeth among this population 
were low [23, 25], implying a lack of awareness or access 
to proper oral health care. Extraction (42.2%) followed by 
pulp care (23.6%) was the most common treatment which 
was needed in fishermen. This indicates that caries had 
progressed to the point where conservative and preventive 
dental treatments were no longer effective and they were 
not provided to them at the appropriate time. This was in 
accordance with M. Bhat’s study in Uttara Kannada [23]. 

In the present study, a low number of fishermen (31%) 
had good oral hygiene status compared to non-fishermen 
(80%); the reason could be fishermen used inappropriate 
oral hygiene aids. Occupation, oral hygiene aid, and age 
influenced the OHI-S score by 25.8% in this study. The mean 
OHI-S score of fishermen in the current study was consistent 
with findings from Sanadhya et al. [26] in Kutch, but lower 
than Lodagala et al. [27] in Andhra Pradesh.  

Fishermen play an essential role in “Blue Economy” put 
forward by the World Bank for sustainable use of ocean 
resources [28]. To accomplish these sustainable develop-
ment goals, the World Dental Federation believes that oral 
health should be integrated into general healthcare sys-
tems, particularly in developing nations [16]. International 
Labour Organization mandates oral health assessment be 
included in a seafarer’s medical examination and performed 
at least once every 2 years [29]. Health care administrators 
in India should consider a similar routine medical and oral 

Table 5. Association between caries prevalence with occupation and brushing habits

Parameters Odds ratio 95% CI P

Caries prevalence 0.008*

Non-fisherman 1 (Ref) 1.21–3.57

Fisherman 2.08

Caries prevalence of fisherman < 0.001*

Brushing with toothbrush 1 (Ref) 2.03–9.98

Brushing without toothbrush 4.50

The statistical analysis used: binomial logistic regression; level of significance: *p ≤ 0.05 is considered statistically significant; CI — confidence interval
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examination for the fishermen, as they are prone to not 
only dental caries but also other oral mucosal lesions [19]. 
Teledentistry assisted by community health workers may be 
a viable option for fishermen with inaccessible dental care. 
It has the potential to decrease treatment cost and can be 
integrated with electronic health records which is easily 
available to any dental care professionals [30].

LIMITATIONS OF THE STUDY
The limitation of this study being, the very cross-section-

al nature of it because of which the temporal relationship 
between the lifestyle factors and oral health status could 
not be established. A longitudinal study of the same target 
group is needed to identify the risk factors that contribute 
to the development of oral disease.

CONCLUSIONS
Oral health among fishermen in South Goa was poor as 

they had high caries prevalence, poor oral hygiene status 
and used inappropriate oral hygiene aids. They required 
extensive dental treatments in comparison with non-fisher-
men. Effective oral health education and caries preventive 
programs are needed among the fishermen population. 

Conflict of interest: None declared
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ABSTRACT
Background:  The frequent encounters of seafarers with people from different countries compared to other 
occupations increase their risk of contracting different variants of coronavirus disease 2019 (COVID-19). 
This risk may cause additional anxiety for them. The main purpose of this research is to determine the 
mediating role of COVID-19 burnout and intention to quit in the impact of seafarers’ anxiety about con-
tracting COVID-19 on work stress.
Materials and methods:  The research is a quantitative correlational research design cross-sectional study. 
We determined the research data according to the random sampling technique. Participants consist of 
390 maritime business employees operating in Istanbul and Izmir. We determined the participants based 
on voluntary participation. We collected the data with the help of the Coronavirus Anxiety Scale, COVID-19 
Burnout Scale, Intention to Quit Scale, and Work Stress Perception Scale.
Results:  The study found that seafarers’ anxiety about contracting the novel coronavirus positively influ-
ences their perception of job stress and that COVID-19 burnout and intention to quit strongly mediate this 
interaction. We also determined that seafarers had a high level of COVID-19 anxiety, leading to a higher 
perception of COVID-19 burnout.
Conclusions:  These findings mean that although personal factors are important, negative psychological 
perceptions feed off each other and cause another psychological perception. The research results need to 
be strengthened by psychological factors such as job satisfaction, organizational trust and organizational 
support, and their psychological resilience should be increased so that seafarers do not show COVID-19 
anxiety due to job stress and intention to quit.

(Int Marit Health 2022; 73, 3: 133–142)

Key words: seafarers, novel coronavirus, COVID-19 burnout, intention to quit, work stress

INTRODUCTION
Many seafarers stay on ships for long periods; the crew 

needs to be changed regularly to avoid excessive fatigue. 
This translates into a monthly rotation of up to 100,000 sea-
farers [1]. United Nations Conference on Trade and Devel-
opment (UNCTAD) expects international maritime trade 
to grow at an annual average of 3.5% in 2019–2024 [2]. 

Considering sectoral trends and fleet growth rates, more 
employment is required to feed the growing fleet in shipping. 
This situation increases the importance of human resources 
in maritime transport. Conditions such as working in a humid 
environment, risk of suffocation, and heavy workload expose 
workers in the maritime sector to mental, psychological and 
physical health risks than other occupational groups. All 

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download 
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

www.intmarhealth.pl 133

Int Marit Health  
2022; 73, 3: 133–142 

10.5603/IMH.2022.0026 
www.intmarhealth.pl 

Copyright © 2022 PSMTTM 
ISSN 1641-9251 

eISSN 2081-3252
ORIG INAL  ART ICLE

https://orcid.org/0000-0003-4573-8415
https://orcid.org/0000-0001-8383-1464


these severe and risky conditions raise the issue of sus-
tainability in human resources in shipping [3–5]. In addition 
to prioritizing sustainability in recruitment, placement, and 
development processes, sustainable human resources man-
agement also prioritizes protecting the employed and the 
employees’ psychological health [5–8]. Here, psychological 
health means complete well-being, psychologically free from 
all kinds of stress, tension, and burnout.

The number of deaths due to the COVID-19 epidemic 
has exceeded 18 million. According to worldometers.info 
data, which immediately follows the subject, the number of 
people who lost their lives due to COVID-19 is 5,893,061, 
the number of those who recovered is 346,813,010, and 
the number of cases is 422,230,030 (February 20, 2022). 
These numbers increase people’s anxiety depending on 
personal factors such as awareness level and psychological 
resilience. The continuity of the said anxiety causes work 
stress in employees, and a new form of burnout called 
COVID-19 burnout occurs with COVID-19 [5, 6, 9]. Combin-
ing all these negativities is an everyday situation that will 
strengthen the employee’s intention to quit. Long journeys, 
demanding work conditions, a humid environment, sleep 
disruption, sound vibration, fatigue, and pirate threats con-
tribute to increased work stress [4, 10, 11]. The maritime 
profession, which contains many difficulties, can cause 
anxiety, burnout, and work stress. Trait anxiety is one of 
the most important threats of burnout, and burnout is one 
of the most important threats to professional continuity 
[5, 12]. Anxiety, job stress, and burnout may cause employ-
ees’ interest and motivation to lose their job regardless of 
their type. A lack of job satisfaction and dissatisfaction may 
increase their intention to quit. 

This study aimed to determine the mediating effect of 
COVID-19 burnout and intention to quit in the relationship 
between COVID-19 anxiety and work stress in maritime 
workers. While doing this, we based the independent vari-
able of the research, “COVID-19 anxiety”, on the State and 
Trait Anxiety Theory developed by Spielberger and Rickman 
[13]. State anxiety provides strong theoretical support to 
the research because it reflects the event-specific anxiety 
frequently experienced during the COVID-19 process, and 
trait anxiety reflects the anxiety state of the person for the 
future due to the long duration of the epidemic. We based 
work stress, the dependent variable of the research, on 
the work stress model developed by Katz and Kahn. The 
model is very explanatory for this research, as it explains 
job stress by considering the working conditions of the 
employee in the work environment and possible risks [14, 
15]. We based the theoretical basis of COVID-19 burnout, 
one of the study’s mediating variables, on the “Burnout 
Theory” developed by Maslach [16], which claims that the 
person’s emotional energy decreases as the will to cope 

with life events weakens. We based the intention to quit, 
another mediator variable of the research, on the “Planned 
Behaviour Theory” developed by Ajzen [17]. The theory of 
planned behaviour provides a strong theoretical basis for 
this research, as it is a theory that explains the relationships 
in attitude-behaviour research.

CONCEPTUAL FRAMEWORK
NEW TYPE OF CORONAVIRUS ANXIETY

Anxiety causes feelings such as restlessness, anxiety, 
and fear to become stronger in an individual. Anxiety can be 
examined in cognitive, behavioural, and affective frameworks 
[18–20]. As in all attitudes and behaviours, anxiety can be 
handled in three dimensions: cognitive (do not worry, think-
ing about irrelevant things, etc.), affective (being nervous, 
bodily reactions, etc.), and behavioural (insufficient working 
skills, procrastination, avoidance, etc.) [20, 21]. Anxiety is 
an indication that an individual is healthy at a certain level 
and is a guarantee of staying healthy, especially during pan-
demic days. However, excessive anxiety is a state of being 
unhealthy and excessive anxiety causes exhaustion in the 
individual [5–7, 22]. The coronavirus caused the deaths of 
about 6 million people worldwide, and these deaths increased 
daily, causing a new form of anxiety called the “new type 
of coronavirus anxiety”. Seafarers who have close contact 
with those who have contracted the new type of coronavirus 
and the news about the emergence of different variants in 
different parts of the world negatively affect seafarers who 
have close contact with people due to their duties [18, 20].  

Decreased social relations to protect themselves from 
the epidemic may cause psychological problems such as 
depression, fear of death, anxiety about not getting enough 
health care, sleep problems, and anxiety. The high level of 
anxiety may cause the illness to be perceived more negative-
ly and, therefore, its effect on the individual to be more neg-
ative [5, 6, 7, 9]. Measures taken due to the COVID-19 out-
break may cause seafarers to increase their state anxiety 
levels [5, 23]. When people are faced with a dangerous and 
undesirable situation, their state anxiety levels increase, 
and the severity of the risk perception affects the level of 
anxiety. When the stress is intense, an increase in the level 
of state anxiety is observed, and how these psychological 
processes are perceived causes another psychological state 
to emerge, such as burnout and work stress [19, 22, 24, 
25]. People who work under the pressure of constant stress 
lose their job satisfaction and desire to succeed, and their 
intention to quit becomes stronger.

WORK STRESS
According to Selye [26], stress is a non-specific re-

sponse produced by various harmful factors. The inability 
of the individual to meet work demands due to the im-

Int Marit Health 2022; 73, 3:  133–142

www.intmarhealth.pl134



balance in the perception of the “person-environment” 
causes stress [24, 27]. On the other hand, job stress is 
the emotional reaction to disruptive environmental con-
ditions where the employee’s abilities cannot meet the 
job’s requirements. Work stress occurs due to working 
and interacting with the environment. Job stress brings 
additional attention and work effort and thus strains [28, 
29]. Job stress brings organizational problems such as job 
dissatisfaction, stronger intentions to leave, absenteeism, 
increased workforce turnover rate, poor performance, and 
error rates when organizational conflicts increase and 
disruptions occur in jobs [29–31]. Studies have shown 
that stressful conditions include arriving late and leaving 
work early, taking long breaks, poor concentration, and an 
inability to make decisions. The increase in the frequency 
of accidents in the workplace, organizational conflict, being 
less creative and innovative, early fatigue, and decreased 
communication are other negative effects of stress on 
employees [29, 30].

The risk of infectious disease, time pressure, heavy 
workload, task complexity, monotonous work, and various 
obstacles are important work stressors. Role ambiguity and 
role conflict are role-related stress factors. Role ambiguity, 
burden, and confusion are stressors [15, 29, 31, 32]. Role 
load occurs when an employee simultaneously tries to meet 
the demands of more than one role. Role ambiguity occurs 
when job expectations are incompatible or conflict with the 
role definition and it is not always easy to understand what 
the job entails. In addition, the incompatibility of the employ-
ee’s role with his or her abilities is also an important stress 
factor. Inability to adapt to workplace norms and culture, 
incompatibility between the characters of the manager, 
colleagues, and subordinates, and interpersonal conflict 
in the workplace are relationship-oriented social stressors 
in organizations. The effect of stress factors on the person 
determines the extent of his/her burnout perception. In 
particular, long-term and excessive stress is one of the 
important causes of burnout [29, 31, 33, 34]. Psychoso-
matic disorders caused by anxiety, worry, and excessive 
stress can increase the employee’s perception of burnout 
and intention to quit the job. Based on this conceptual and 
theoretical framework, the following H1 hypothesis has 
been developed.

H1. COVID-19 anxiety positively affects work stress.

COVID-19 BURNOUT
Burnout is generally examined in three dimensions in 

the literature: emotional exhaustion, depersonalisation, 
and low sense of personal accomplishment. Emotional ex-
haustion expresses weariness, loss of energy, loss of power, 
exhaustion and exhaustion [35, 36]. Depersonalisation is 

manifested by negative attitudes towards other people, 
irritability, withdrawal, and loss of idealism [37–39]. Deper-
sonalisation causes the individual to have negative feelings 
towards the people he or she works with and act indifferent 
towards them. A low sense of personal achievement towards 
work decreases the individual’s sense of achievement and 
desire to work due to negative experiences. Symptoms such 
as decreased productivity, loss of talent, poor morale, and 
inability to cope with stressors are signs of a decreased 
sense of personal accomplishment [36, 38]. These three 
dimensions can come together in a certain process and 
cause the individual’s perception of burnout stronger. Stud-
ies on COVID-19 burnout have found a positive relationship 
between stress and burnout [39, 40].

This new form of burnout, called COVID-19 burnout, has 
a different structure from the general burnout perception 
of the pandemic [39, 41, 42]. COVID-19 burnout affects 
workers, especially in unfavourable working conditions and 
at risk of death. Maritime workers have a relatively higher 
perception of burnout associated with loss of emotional, cog-
nitive, and physical energy due to difficult working conditions 
[44]. Situations such as excessive workload, risk of being 
infected, fear of infecting their relatives, and witnessing 
deaths can cause seafarers to be under extreme stress. Re-
search on the relationship between burnout, anxiety, and 
stress reveals that people experience high levels of burn-
out during the COVID-19 pandemic. Factors that increase 
people’s resilience, such as organizational trust and orga-
nizational support, play an important role in reducing work 
stress and the perception of burnout during the pandemic 
process [9, 39, 40, 44]. Due to the protracted nature of the 
virus, the fact that people are suffering greatly from burnout 
related to COVID-19 can strengthen their intention to quit. 
The following hypotheses have been developed based on 
this conceptual and theoretical framework.

H2. COVID-19 anxiety positively affects COVID-19 burnout.
H3. COVID-19 burnout positively affects work stress.

INTENTION TO QUIT
Intention to quit is the desire of employees to leave 

their jobs due to dissatisfaction with their current job con-
ditions [45–47]. The intention to quit is not the employee’s 
intention to quit the job but the intention and desire to 
leave the job. Situations such as being laid off or retiring 
differ from the intention to leave. In order to talk about 
leaving the job, the employee must have a desire to leave 
voluntarily due to situations such as burnout, job stress, 
organizational insecurity, or excessive anxiety [47, 48]. As 
a result of the employees’ evaluation of the future situation 
of the organization and their position in this situation, the 
intention to quit the job develops. In addition, various 
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studies have shown that the age factor is a factor that 
increases the intention to quit [49–51]. In addition, work-
ing time and personal habits can also affect quitting. An 
employee who intends to leave will underperform in his or 
her job and work at a low-performance level. An employee’s 
emotional state accompanies the perception of burnout, 
such as indifference towards his or her job, insensitivity to 
colleagues, and low achievement [39, 45]. The intention 
to quit causes a high turnover rate.

Resignation occurs when the employee changes a unit, 
department, or position. When voluntary leaving work, moti-
vational factors come to the fore [52–54]. The intention to 
quit the job arises from the individual’s desire to go beyond 
the social system to which they belong of their free will. 
Intention to quit is strengthened when employees have low 
job satisfaction, stress, and burnout perceptions [52, 55]. 
Intention to quit the job occurs when the employees are not 
satisfied with the working conditions, which means the loss 
of qualified labour for the organizations. The high turnover 
rate brings high costs to the organizations [52, 56]. Loss of 
organizational memory, deterioration of business planning, 
loss of a skilled and educated workforce, negative impact on 
the competitive advantage against competitors, loss of time 
with recruits, recruitment costs, sadness, stress, conflict 
with recruits, and disagreements are negative organizational 
consequences of intention to quit [47, 52]. These results 
show that negative perceptions affect other psychological 
moods without ignoring individual differences. The following 
hypotheses have been developed based on the conceptual 
and theoretical framework.

H4. The intention to quit positively affects job stress.
H5. COVID-19 anxiety positively affects the intention to quit.
H6. Intention to quit and COVID-19 burnout plays a medi-
ating role in the effect of COVID-19 anxiety on work stress.

MATERIALS AND METHODS
PURPOSE OF RESEARCH

The main purpose of this research is to determine wheth-
er the intention to quit and COVID-19 burnout function as 
mediating variables in the effect of COVID-19 anxiety on 
employees’ job stress in maritime enterprises. The necessity 
of evaluating the research variables together, as explained 
above, is that there is a gap in the literature in this field, and 
the topic needs to be up-to-date, original, and functional. 
We think that the research can contribute to the literature 
in this respect.

PARTICIPANTS AND SAMPLING
We collected research data from the employees of mari-

time companies operating in the maritime sector in Istanbul 
and Izmir (Turkey). The sample determined according to the 

random sampling method in the research includes 390 em-
ployees. We chose many individuals or units to represent 
a part (sample) of the population with the random sampling 
method, as it allows individuals to be randomly determined 
from the population with a technique where everyone has 
an equal chance of being selected in this technique [57].

DATA COLLECTION INSTRUMENTS
In the study, we used three different scales to collect 

data. The first is the COVID-19 Anxiety Scale consisting of 
5 items developed by Lee (2020) [58]. With this scale, we 
collected data on COVID-19 anxiety. Another scale is the 
10-item COVID-19 Burnout Scale developed by Yıldırım and 
Solmaz (2020) [9]. With this scale, we collected data on 
COVID-19 burnout. We collected data on the participants’ 
desire to quit their job with the 4-item Intention to Leave 
Scale developed by Hom et al. (1984) [59]. We collected 
data on job stress with the 14-item Job Stress Scale devel-
oped by Demiral et al. (2007) [60].

MODEL OF MEASUREMENT AND HYPOTHESES
In the hypothetical research model, we hypothesized 

that intention to quit and COVID-19 burnout would mediate 
the effect of COVID-19 anxiety on job stress. In the model, we 
constructed COVID-19 anxiety as the independent variable, 
the intention to quit work as the dependent variable, and 
work stress and COVID-19 burnout as mediator variables 
(Fig. 1).

VALIDITY AND RELIABILITY OF RESEARCH
Within the scope of the research, the reliability values 

of the scales; COVID-19 anxiety scale were determined as 
α = 0.906, COVID-19 burnout α = 0.956, intention to quit 
work α = 0.789, and job stress scale α = 0.948. In order to 
determine the reliability and validity of the scale expressions 
in the research model, we performed confirmatory factor 
analysis on the measurement model (Fig. 2). According to 
the confirmatory factor analysis result, the fit indices χ2/DF, 
GFI, NFI, CFI, TLI and RMSEA values, good fit indices and 
validity values are shown in Table 1 [61–64].

It is seen that the χ2 value is significant according to the 
four-factor model in Table 1 (p < 0.01). In addition, since 
the χ2/DF value (2,141) is below 5, the model provides 
the criterion of fit in terms of validity. The data are concor-
dant in terms of GFI = 0.894, CFI = 0.945, NFI = 0.902, 
TLI = 0.940, and RMSEA = 0.054 (Table 1). As a result of 
confirmatory factor analysis, we applied the “Chi-Square 
Difference Test” to determine whether there is a signifi-
cant difference in terms of the fit between the four-factor 
model (COVID-19 anxiety, COVID-19 burnout, intention to 
quit, and job stress) and the single-factor model. We found 
that the difference between the χ2 values of the test was 
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significant (Table 1). This finding determined no common 
method deviation in the data [64]. According to this finding, 
the data from the four-factor model is compatible [65, 66]. 
The findings also show that the model provides divergent 
and convergent discriminant validity (Table 2). 

For the data obtained in the scales, we specified con-
vergent validity according to the average explained vari-

ance (AVE) values [67]. The fact that the AVE values of 
the research model are higher than 0.5 indicates that the 
relevant items are valid in terms of implicit variables. As 
seen in Table 2, AVE values higher than 0.5 indicate that 
convergent validity is provided [65, 66]. In order to deter-
mine the discriminant validity, the correlation value between 
the scales must be less than 0.80, which indicates that 

Table 1. Model-data fit values (resources: [61–64])

Data-model fit indices  Acceptable indices  Single factor model indices

Chi-Square (χ2) = 1036,41 Chi-Square (χ2) = 4263,45

DF (Degree of Freedom) = 484, p < 0.01 DF = 495

GFI (Goodness of Fit) = 0.894 GFI > 0.90 GFI = 0.410

NFI (Normal Fit Index) = 0.902 NFI > 0.90 NFI = 0.596

CFI (Comparative Fit Index) = 0.945 CFI > 0.90 CFI = 0.624

TLI (Tucker-Lewis Index) = 0.940 TLI > 0.90 TLI = 0.599

RMSEA (Root Mean Square Error of Approximation) = 0.054 RMSEA < 0.08 RMSEA = 0.140

χ2/DF = 2.141 χ2/DF < 5 χ2/DF = 8.613

Intention to quit

COVID-19 burnout

COVID-19 anxiety Job stress
H1 (+)

H3 (+)

H4 (+)

H2 (+)

H5 (+)

Figure 1. Research model

Intention to quit 
β = 0.323

COVID-19 burnout 
β = 0.230

COVID-19 anxiety Job stress
0.126

0.447

0.410

0.544

0.287

R2 = 0.200

R2 = 0.168

R2 = 0.543

Figure 2. Structural equation model results
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divergent discriminant validity is provided [67]. Divergent 
discriminant validity is provided if the correlation values are 
lower than 0.80 and the significant relationship.

The standardized factor loads of the scale expressions 
used to collect data ranged from 0.51 to 0.86. The stan-
dardized factor loads of the study are greater than 0.5. In 
addition, the fact that the parametric test t values, which 
are among these factor values, vary between 8,307 and 
13,714 shows that the research model is compatible. Ta-
ble 2 shows a positive correlation between COVID-19 anx-
iety and COVID-19 burnout based on Pearson correlation 
analysis (r = 0.410, p = 0.001). We determined a positive 
correlation between COVID-19 anxiety and intention to 
quit (r = 0.447, p < 0.001). We discovered a link between 
COVID-19 anxiety and work stress (r = 0.468, p = 0.001). 
There is a positive correlation between COVID-19 burnout 
and intention to quit (r = 0.455, p < 0.001). There is a posi-
tive relationship between COVID-19 burnout and work stress 
(r = 0.563, p < 0.001). There is a link between the intention 
to quit and job stress (r = 0.702, p = 0.001). Correlation 
values show that there is a significant relationship between 
the variables.

RESULTS
DEMOGRAPHIC FINDINGS

According to the participants’ demographic information, 
such as gender, education level, age, and seniority, 13% 
were female, and 87% were male. According to their marital 
status, 37% of the participants were single, and 63% were 
married. 30% of the participants were in the 36–45 age 

range. When the distribution by education level is examined, 
35.6% of the participants are primary school graduates, 
38.3% are undergraduates, 18.5% are graduates, and 7.6% 
are doctoral graduates.

TESTING RESEARCH HYPOTHESES
Table 3 shows the results of the structural equation 

model applied to the research data to test the research hy-
potheses.

Table 3, shows that COVID-19 anxiety has a positive 
and significant effect on work stress (β = 0.126, t = 3.056, 
p = 0.002 < 0.01). This means that the H1 hypothesis is 
confirmed. We found that COVID-19 anxiety positively and 
significantly affects COVID-19 burnout (β = 0.410, t = 8.870, 
p < 0.001). This result means that the H2 hypothesis is 
confirmed. We found a positive and significant effect of 
COVID-19 burnout on work stress (β = 0.287, t = 7.645, 
p < 0.001). 

According to this determination, it is understood that 
the H3 hypothesis of the research is supported. Accord-
ing to the analysis results, the intention to quit positively 
and significantly affects job stress (β = 0.544, t = 14.190, 
p  <  0.001). We also determined the positive and signif-
icant effect of COVID-19 anxiety on the intention to quit 
(β = 0.447, t = 9.847, p < 0.001). These results mean that 
the H4 and H5 hypotheses of the study were confirmed.

In this analysis, the parameters to be considered in 
order to determine the mediation effect are direct effect 
(β = 0.126) and total (β = 0.487) values. When the inter-
mediary variables, intention to quit and COVID-19 burnout, 

Table 3. Direct effects

Variables ββ t SE P

COVID-19 anxiety – Job stress 0.126 3.056 0.035 0.002

Intention to quit – Job stress 0.544 4.190 0.036 ***

COVID-19 anxiety – Intention to quit 0.447 9.847 0.040 ***

COVID-19 anxiety – COVID-19 burnout 0.410 8.870 0.049 ***

COVID-19 burnout – Job stress 0.287 7.645 0.030 ***
SE — standard error; *0.05; **0.01; ***significant at the 0.001 level (bi-directional)

Table 2. Average, standard deviation (SD), reliability and correlation values of the variables

Variables Mean SD CR AVE MSV MaxR (H) 1 2 3 4

COVID-19 anxiety 3.64 0.935 0.899 0.640 0.256 0.905 –

COVID-19 burnout 3.80 0.988 0.957 0.689 0.349 0.959 0.410** –

Intention to quit 3.79 0.833 0.799 0.504 0.216 0.824 0.447** 0.455**

Job stress 3.85 0.820 0.950 0.578 0.281 0.956 0.468** 0.563** 0.702** –
*Significant at 0.05 level (bi-directional); **Significant at 0.01 level (bi-directional); AVE — average explained variance; CR — composite reliability; MaxR (H) — maximal 
reliability; MSV — maximum shared variance
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are included in the model, they increase the effect of the 
independent variable on the dependent variable (Table 4).   

According to the findings, when the intention to quit work 
and COVID-19 burnout are included in the model, there is 
a significant increase in the total effect of COVID-19 anxiety 
on work stress. We performed the significance analysis 
using the Bootstrap method at a confidence level of 95%. 
According to Table 4, intention to quit and COVID-19 burnout 
mediate in the same model with the lowest 24.6% (lower 
limit of confidence interval: 0.246) and the highest 47.3% 
(upper limit of confidence interval: 0.473). The positive 
values indicate that the mediating effect of the assumed 
model is significant. It causes a positive increase in the 95% 
confidence interval (CI) for the mediating effect of intention 
to quit and COVID-19 burnout and a 36% (0.361) increase 
in the impact of COVID-19 anxiety on job stress (β = 0.361; 
95% CI [0.246 and 0.473]; R2 = 0.543). According to this 
finding, the H6 hypothesis states that intention to quit 
and COVID-19 burnout function as a tool in the effect of 
COVID-19 anxiety on work stress were accepted.

DISCUSSION
In this study, we aimed to examine the “mediator” role 

of intention to quit and COVID-19 burnout in the effect of 
COVID-19 anxiety on work stress in a sample of maritime busi-
nesses. Research findings have determined that the high-risk 
working environment, uncertainty, and unfavourable hygiene 
conditions during the pandemic strengthen seafarers’ per-
ceptions of anxiety, work stress, and burnout. We discovered 
that all these negative perceptions strengthen the intention 
of maritime business employees to leave their jobs. We have 
determined that COVID-19 anxiety increases work stress, 
and COVID-19 burnout and the intention to quit work are 

mediators in this interaction process. Research findings show 
that COVID-19 anxiety, work stress, and COVID-19 burnout 
reinforce perceptions and the intention to quit. These findings 
indicate that the pandemic’s unfavourable psychological 
climate in maritime businesses leads to negative percep-
tions of interrelated variables such as COVID-19 anxiety, 
COVID-19 burnout, job stress, and intention to quit.  

The perception of burnout from COVID-19 differs from 
the general burnout perception and the pandemic in terms 
of its cause and results [9]. COVID-19 burnout occurs not for 
many reasons but due to the pandemic, and when combined 
with anxiety and stress, Seafarers encountering people from 
different parts of the world at risk of carrying different virus 
variants may cause their anxiety levels and perceptions of 
burnout to be relatively high [43, 68]. In addition to the risk 
of disease transmission, people’s anxiety about losing their 
jobs during the pandemic strengthens their perception of 
burnout. It significantly increases their depression, anxiety, 
and stress levels [9]. In the literature, it is stated that negative 
emotions such as helplessness, insecurity, fear and anxiety 
due to COVID-19 may cause death anxiety to increase the 
stress level in individuals, and this may lead to burnout in 
individuals [69–71]. Studies show that high levels of anxiety 
in employees cause job stress to be perceived more nega-
tively [5, 6, 7, 22, 29]. In addition, studies have determined 
that factors that increase the psychological resilience of 
individuals, such as organizational trust and organizational 
support, play an important role in reducing work stress and 
burnout perception during the pandemic process [9, 40].

LIMITATIONS OF THE STUDY
This research is limited to examining whether there are 

mediator effects of intention to quit and COVID-19 burn-

Table 4. Structural equation model significance (Bootstrap) values

ββ LLCI ULCI

Direct effect

Intention to quit – Job stress 0.544 – –

COVID-19 anxiety – COVID-19 burnout 0.410 – –

COVID-19 anxiety – Intention to quit 0.447 – –

COVID-19 burnout – Job stress 0.287 – –

COVID-19 anxiety – Job stress  0.126 – –

Indirect effect

COVID-19 anxiety – Intention to quit – COVID-19 burnout – Job stress 0.361 0.246 0.473

Total effect

COVID-19 anxiety – Job stress  0.487 – –

LLCI — lower limit confidence interval; ULCI — upper limit confidence interval
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out on the effect of COVID-19 anxiety on job stress. This 
quantitative research is limited to seafarers working in 
Istanbul Marine Enterprises. The research can be repeated 
in different samples with other organizational behaviour 
variables. In addition, the research can also examine wheth-
er it functions as a regulatory variable in the relationship 
established with COVID-19 burnout and intention to quit. 
In order to better understand the research subject, it can 
be repeated with different samples using qualitative and 
mixed research methods.

CONCLUSIONS
The psychological climate is important for seafarers to 

work with high performance and strong motivation. It is seen 
that there is a consensus in the literature that the variables 
are negative organizational behaviours in studies on subjects 
such as anxiety, work stress, and burnout. On the other hand, 
it is known that these negative situations strengthen the 
intention to quit the job. A study on the subject determined 
that the COVID-19 epidemic increased employees’ anxiety, 
work stress, and depression [72]. In their research on teach-
ers, Klassen and Chiu [73] determined that leaving their job 
strengthens their job stress. Deniz Günaydın [74] determined 
that individuals’ fears of COVID-19 cause them to stay away 
from the organization, and this anxiety strengthens their 
intention to quit their jobs. Kokubun et al. [75], in a study 
conducted at a Japanese company in China, determined that 
employees’ fears and concerns about COVID-19 increased 
their intention to quit, and Japanese employees were more 
likely to quit their jobs because of this fear and anxiety. 
Sunjaya et al. [76], in their study in Indonesia, determined 
that healthcare workers who have direct contact and respon-
sibility for treating COVID-19 patients have a higher risk of 
experiencing depressive symptoms, anxiety, and burnout. 
Luceño-Moreno et al. [77]. In their study in the health sector 
in Spain, determined that the COVID-19 pandemic increased 
the perceptions of anxiety, stress, and burnout and strength-
ened their intention to quit. In their research, Dima et al. 
[78] determined that the pandemic caused work stress and 
burnout. Yıldırım and Solmaz [9] determined that individuals’ 
COVID-19 burnout strengthens stress in their research in Tur-
key. All these findings show that the results of our research 
are in line with the literature.
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ABSTRACT
Background:  Quality of shipboard life plays a significant role, as for a seafarer the ship is both his workplace 
and home for extended periods. Physical, psychological, social and environmental factors have a substan-
tial impact on the seafarers’ quality of life and work. The aim of the study was to analyse the domains 
determining the factors associated with the seafarers’ quality of life at Kochi Port, India.
Materials and methods:  This was a cross-sectional study in which 302 Indian seafarers took part in the 
research and was conducted in January–February, 2020. WHOQOL-BREF scale was used to explore the 
four domains of quality of life, and the participants had to rate their perceived satisfaction in each of the 
domains. The trained researcher conducted a face-to-face interview session using a structured question-
naire. Bivariate and multivariate analysis was used to determine associations and predictors for quality 
of life, respectively.
Results:  The majority (80%) of the seafarers were married and were from a rural area (74%). The mean 
score (standard deviation) was highest for the psychological domain 70.9 (10.5), followed by environmental 
domain 69.9 (13.2), social relations domain 68.5 (16.9) and physical domain 61.2 (12.8), respectively. 
A significant association was found between age and the psychological domain (p < 0.05). At the same 
time, the area of residence had a significant association with physical and psychological domains whereas 
marital status with physical, psychological and environmental domains (p < 0.05). Daily working hours had 
a significant association with psychological domains and work experience with the physical and psycho-
logical domains (p < 0.05).
Conclusions:  The findings of this study are an indication for the health policy makers to focus on interven-
tions for improving the quality of life among the seafarers and would also help in enhancing healthy work 
environments for them.

(Int Marit Health 2022; 73, 3: 143–149)
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INTRODUCTION
Quality of life is a broad concept that involves an indi-

vidual’s perception on their physical, psychological, social 
and environmental systems within their cultural values 
and beliefs. It also encompasses their goals, expectations, 
standards and concerns with respect to these systems [1]. 

On a global level, it was found that long-term separa-
tion from families, loneliness and social isolation are the 

most critical occupational stressors. Heavy workload, long 
strenuous working hours and conflicts around work-roles 
also topped this list [2]. It was also found that the maritime 
population was prone to greater injuries and accidents, 
psychosocial hazards and poor quality of sleep [3].

Other dimensions of industry’s peculiarity are stress and 
fatigue, which are induced by a high workload, extensive 
paperwork and reduced crew levels [4]. Among Danish sea-
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farers, 209 out of the 1993 accidents caused permanent 
disability for more than 5% and 27 fatalities. Age, resting 
period during the voyage period, type of ship, and nature 
of work were found as the most significant risk factors for 
accidents [5]. In Great Britain, it was found that the fatal ac-
cidents that occurred among the seafarers were 27.8 times 
more than in the public workforce during the same period 
[6]. On a global level, when it comes to how the quality of 
life varies with age, it has been noted that around 23.2% of 
young seamen of age 20–24 years rated their quality of life 
as ‘excellent’ while the same percentage seafarers between 
25 and 34 years rated it as ‘very good’ [7].

Since minimal research has been conducted on the qual-
ity of life among seafarers, and as the topic is significant, 
this study was conducted on Indian seafarers to determine 
their quality of life aboard passenger ships. Besides, the goal 
was to explore the four domains determining the quality of 
life in the WHOQOL-BREF questionnaire.

MATERIALS AND METHODS
This is a cross-sectional study conducted among the 

seafarers of Indian Government passenger ships (Lakshad-
weep Development Corporation Limited) at Kochi Port in 
January–February 2020. The Census (complete enumera-
tion) method was the sampling method adopted. To avoid 
inter-person variability, a single trained investigator collect-
ed data using a structured interview method. The seafar-
ers in these passenger ships who had completed at least 
6 months of sailing off shore were included for this study. 
Government passenger ships are owned by the government 
and are used to transport people from one port to another 
for basic necessities. They are all India-registered and act as 
both cruise and general transport ships. The non-response 
rate of the survey was 7%.

In the described study, the following method was ap-
plied.

World Health Organization Quality of Life Questionnaire 
– Brief Version (WHOQOL-BREF) was the instrument that was 
included for this study. WHOQOL-BREF contained 26 ques-
tions distributed across the four (physical, psychological, 
social relation and environmental) domains of quality of 
life and followed a self-rating scale. The questionnaire had 
the socio-demographic component with seven questions re-
garding age, marital status, and area of residence (classified 
as urban and rural), the rank of employment (officers and 
auxiliary staff), work experience and daily working hours. The 
trained researcher conducted a structured interview sched-
ule among seafarers aboard. 

The four domains of the WHOQOL-BREF are described 
as follows.

The ability to work, energy and fatigue, drug dependence 
and its treatment, daily activities, mobility, pain and discom-

fort, and sleep duration were the physical components (D1) 
of the scale. Negative and positive feelings, self-esteem, 
spirituality, religion, way of thinking, memory, concentration 
and appearance were the components of the psycholog-
ical scale (D2). Social support, sexual activity, personal 
relationships and environment made up the social scale 
(D3). The environmental scale (D4) comprised physical and 
psychological safety, healthcare (availability and quality), 
freedom, financial resources, home environment, learning 
new skills, physical environment, transport and recreation.

Two experts in the desirable field validated the question-
naire, and Cronbach’s alpha was found to be 0.89. A pilot 
study was conducted among 20 seafarers in a similar study 
setting, and two questions were modified in the socio-de-
mographic component accordingly. The institutional ethical 
clearance was obtained with the reference number and 
date being INST.EC/EC/113/2019-20 and 30.09.2019, 
respectively.

STATISTICAL ANALYSIS
Statistical Package for Social Sciences (SPSS) was used 

to analyse the variables of this study. The continuous vari-
ables were expressed in means and standard deviations and 
the categorical variables were expressed as proportions and 
frequencies. Student t-test was used to find the mean dif-
ference across the domain and p value less than 0.05 was 
considered to be significant. Multiple linear regression mod-
els were used to identify the predictors of quality of life. 

RESULTS
SAMPLE CHARACTERISTICS

The study involved 302 seafarers employed in the gov-
ernment of India passenger ships (Lakshadweep Develop-
ment Corporation Limited) who had the onboard experience 
of a minimum of 6 months. The study group consisted of only 
men aged 21 to 64 years. The mean age was found to be 
38.2 ± 10.6 years. Majority of the seafarers were married 
(80.1%) and were from a rural area (74%). The officer’s ranks 
were mainly from urban areas whereas most of the auxiliary 
staff were from the rural area. Majority of the seafarers in 
the study were deck crew (76%). The mean length of ser-
vice at sea was 12.5 ± 9.6 years and most (74.8%) of the 
seafarers worked for more than 12 hours a day (Table 1).

Figure 1 shows the mean scores were highest for the 
psychological domain (70.9 ± 10.5), followed by the environ-
mental domain (69.9 ± 13.23), social relations (68.4 ± 16.9) 
and physical domain (61.2 ± 12.8), respectively. 

The analysis in Table 2 shows that age groups above 
35 and below 35 is significantly associated (p < 0.05) 
with the psychological domain of quality of life and area 
of residence, urban and rural was significantly associated 
(p < 0.001) with the physical and psychological domain. The 
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marital status of the respondents (married and single) was 
significantly associated (p < 0.05) with physical, psycho-
logical and environmental domains while it did not affect 
social relationships of the seafarers. The years of work 
experience both above and below 15 years was significantly 
associated (p < 0.05) with physical, psychological and social 
relations. Daily hours of working, above and below 12 hours 

had a significant association (p < 0.05) with the psycholog-
ical domain of quality of life. A significant relationship was 
found between the rank of employment and the physical 
domain of quality of life.

Table 3 shows the results of multivariate analysis across 
four domains. Area of residence was a predictor variable 
for both physical as well as psychological domain. Seafar-
ers from rural areas tend to have a poorer physical quality 
of life and better psychological quality of life than their 
urban counterparts.

DISCUSSION
The study shows that age is significantly associated 

with the psychological domain of quality of life. The aging 
of seafarers is particularly essential when it comes to the 
shipping industry [8]. The results of an international study 
conducted among seafarers in 2012 suggested that the 
increased mental strain among senior engine-room officers 
could be attributed to the rapid organizational and techno-
logical development in the shipping industry [9]. Findings 
from a Lithuanian study have established age differences 
in the physical and psychological health related quality of 
life [10]. The results of an international study of seafarers 
showed that as age increased the self-rated quality of life 
tend to decrease [5]. 

Work experience is also an important variable. In this 
study, there was a significant association between work 
experience and physical and psychological domain of quality 
of life. In a study conducted in Sweden (2006) it was found 
that although seafarers’ health declines with age, the ef-
fects of work related stress were less as seafarers gained 
more experience throughout the years [11]. The  results 
obtained by a study conducted in Poland focusing on the 

Table 1. Socio-demographic and occupational characteristic of 
the respondents

Characteristics Frequency Per cent

Age groups

< 35 133 44.0

> 35 169 56.0

Marital status

Single 60 19.9

Married 242 80.1

Area of residence

Rural 223 74.0

Urban 79 26.0

Rank of employment

Officers 100 33.1

Auxiliary staff 202 66.9

Work experience [years]

< 15 208 68.9

> 15 94 38.1

Number of daily working hours

< 12 226 74.8

> 12 76 25.2

61.3
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Figure 1. Mean scores of quality of life domains among the study population
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Table 2. Association of quality of life domains with various social demographic factors

Characteristic Physical domain Psychological domain Social relations domain Environmental domain

Age group

< 35 59.6 ± 11.0 74.1 ± 7.0 70.3 ± 17.0 71.3 ± 11.7

> 35 59.8 ± 11.4 71.2 ± 10.1 70.3 ± 16.2 71.4 ± 12.8

P-value 0.911 0.036 0.986 0.980

Area of residence

Rural 59.2 ± 12.6 72.6 ± 9.7 68.7 ± 17.6 70.4 ± 13.4

Urban 67.2 ± 11.7 66.1 ± 11.3 67.8 ± 14.9 68.5 ± 12.6

P-value 0.000 0.000 0.694 0.277

Marital status

Single 58.2 ± 10.0 74.1 ± 8.3 69.6 ± 17.6 73.2 ± 10.8

Married 62.0 ± 13.3 70.1 ± 10.8 68.2 ± 16.7 69.1 ± 13.6

P-value 0.039 0.009 0.561 0.030

Work experience [years]

< 15.0 59.9 ± 11.8 71.8 ± 9.5 69.6 ± 16.7 70.6 ± 13.0

> 15.0 64.5 ± 14.5 69.0 ± 12.2 66.0 ± 17.0 68.4 ± 13.5

P value 0.004 0.035 0.085 0.183

Daily working hours

< 12 60.7 ± 12.7 72.0 ± 10.2 68.1 ± 16.8 70.4 ± 13.2

> 12 63.1 ± 13.3 67.7 ± 10.7 69.6 ± 17.2 68.4 ± 13.1

P-value 0.160 0.002 0.489 0.275

Rank of employment

Officers 63.7 ± 11.5 69.5 ± 11.6 67.7 ± 16.5 70.0 ± 13.7

Auxiliary staff 60.1 ± 13.3 71.6 ± 9.8 68.8 ± 17.1 69.8 ± 13.0

P-value 0.026 0.105 0.592 0.878

Table 3. Factors associated with domains of quality of life in multivariate analysis 

Variable B Standard error t Sig. 95% confidence interval

Lower bound Upper bound

PHYSICAL DOMAIN

Marital status

Single –0.22 2.05 –0.10 0.91 –4.26 3.81

Married Ref Ref Ref Ref Ref Ref

Area of residence

Rural –6.46 1.74 –3.71 0.000 –9.89 –3.04

Urban Ref Ref Ref Ref Ref Ref

Work experience

< 15 years –0.86 2.32 –0.37 0.71 –5.44 3.71

> 15 years Ref Ref Ref Ref Ref Ref
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Variable B Standard error t Sig. 95% confidence interval

Lower bound Upper bound

Daily working hours

< 12 hours 0.14 1.71 0.08 0.93 –3.22 3.50

> 12 hours Ref Ref Ref Ref Ref Ref

PSYCHOLOGICAL DOMAIN

Marital status

Single 0.84 1.67 0.50 0.61 –2.45 4.13

Married Ref Ref Ref Ref Ref Ref

Area of residence

Rural 4.54 1.41 3.20 0.002 1.74 7.33

Urban Ref Ref Ref Ref Ref Ref

Work experience

< 15 years –1.65 1.89 –0.87 0.383 –5.39 2.07

> 15 years Ref Ref Ref Ref Ref Ref

Daily working hours

< 12 hours 2.34 1.39 1.68 0.093 –0.39 5.09

> 12 hours Ref Ref Ref Ref Ref Ref

Age –0.17 0.09 –1.88 0.060 –0.35 0.008

SOCIAL RELATIONS DOMAIN

Marital status

Single –0.96 2.84 –0.33 0.735 –6.55 4.62

Married Ref Ref Ref Ref Ref Ref

Area of residence

Rural 0.03 2.40 0.01 0.988 –4.70 4.77

Urban Ref Ref Ref Ref Ref Ref

Work experience

< 15 years 0.81 3.22 0.25 0.801 –6.93 2.37

> 15 years Ref Ref Ref Ref Ref Ref

ENVIRONMENTAL DOMAIN

Marital status

Single 3.11 2.20 1.41 .160 -1.23 7.45

Married Ref Ref Ref Ref Ref Ref

Area of residence

Rural 0.51 1.87 0.27 0.785 –3.17 4.19

Urban Ref Ref Ref Ref Ref Ref

Work experience

< 15 years 0.09 2.50 0.03 0.969 –4.82 5.02

> 15 years Ref Ref Ref Ref Ref Ref

Daily working hours

< 12 hours 1.14 1.83 0.62 0.535 –2.47 4.76

> 12 hours Ref Ref Ref Ref Ref Ref

Table 3. (cont.) Factors associated with domains of quality of life in multivariate analysis 
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occupational stressors of seafaring (2006) showed that 
trainees on ships, compared to the officers perceived the 
job as highly stressful [12].

In the present study, the officers and non-officers almost 
gave similar satisfaction rates for the quality of life in each 
of the four domains. The results of the survey of Lithuanian 
seafarers showed that the health-related quality of life was 
best among the commanding officers thus establishing 
differences by profession. The physical dimension of quality 
of life was found to be poorest among engineer ship service 
members, while psychological quality of life was found worst 
among the auxiliary staff [10]. A study conducted among 
Polish seafarers (2013) showed differences in some aspects 
of psychological well-being between seafarers of different 
categories. These results combined prove the importance 
of the ranks and nature of work on board as they involve 
coping with various stressors [13]. The results of another 
international study (2009) also showed that a significant 
stressor for superiors on board resulted from the low satis-
faction at work of the auxiliary staff. Long strenuous working 
hours of the auxiliary staff contributed to their higher stress 
levels than the engine room personnel [14].

Regarding marital status, there was a significant asso-
ciation between that and the physical, psychological and 
environment domains. It was found that among the younger 
seafarers with children, separation from home and family 
was a major stressor [2]. It was also shown that between 
stress and anxiety, and also between stress and a sense 
of purpose in life marital satisfaction played a significant 
role in their association [15, 16]. Hence the ability to cope 
with stress and anxiety at sea increased with respect to 
marital satisfaction. Daily working hours were found to be 
significantly associated with the psychological domain of 
quality of life. Oldenburg et al. (2009) [2] found that longer 
working hours was a significant occupational stressor af-
fecting the quality of life.

The mean ratings for quality of life among the seafar-
ers were highest for the psychological domain followed by 
environmental, social relations and physical domain. In 
China, from a study conducted on seafarers, it was found 
that the mean ratings for the domains were highest for the 
physical health followed by psychological, social relations 

and environment domains [7]. In a study conducted among 
the Turkish seafarers the mean scores of quality of life were 
such that the highest scores were for physical followed 
by psychological, social and environmental domains [17]. 
Many studies have found the mean ratings for social rela-
tions domain as the lowest, which is a cause of concern. 
This could be attributed to the fewer number of questions 
asked in the social domain. In another study conducted 
among Polish seafarers, it was found that the highest score 
for quality of life was obtained for the social relationships 
followed by psychological and environmental domains. The 
lowest scores were attributed to the physical domain [18]. 
Table 4 gives a concise view of these scores. 

LIMITATIONS OF THE STUDY
Since the study was carried out in the presence of a su-

pervising officer, participants may not have been able to 
openly discuss their satisfaction levels related to their work 
leading to self-reporting bias. The possibility of the incorrect 
response of the participant due to recall bias concerning the 
occurrence of occupational accidents would have occurred. 
The study could have included more predictor variables. All 
the seafarers were males, as no female seafarers were on 
board during the time of data collection. Hence the quality 
of life-based on gender could not be determined. 

RECOMMENDATION
More researchers need to carry out studies on Indian 

seafarers to highlight their quality of life and issues sur-
rounding that. Very few studies are conducted in India; in 
this regard, policy-makers need to formulate policy regarding 
working hours in the government passenger ships. Work-
ing hours need to be regulated, and over-time needs to 
be compensated accordingly. Policies should encourage 
the construction of living and office spaces with ergonom-
ic considerations.

Posters listing the dos and don’ts to prevent occupa-
tional accidents and to enhance the quality of life on board 
should be displayed in the offices aboard the ships to in-
crease the awareness. Weekly/monthly recreational activ-
ities should be conducted on board to reduce stress and 
encourage physical activity among the seafarers.

Table 4. Mean scores of quality of life among different seafarers based on nationality

Nationality Physical domain Psychological domain Social domain Environmental domain

Indian seafarers 61.3 70.9 68.5 69.9

Polish seafarers 58.52 62.48 65.08 62.04

Chinese seafarers 67.8 64.3 63.8 52.5

Turkish seafarers 63.96 63.08 62 56.68
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CONCLUSIONS
Although the government brings new schemes for the 

seafarers through welfare programmes, getting an opti-
mal quality of life is inevitably challenging to most of the 
seafarers. Seafarers at higher positions are well received 
in society, and their status has a positive impact on the 
quality of life. Digital means of communication, which plays 
an essential role in the life of the people, has still a long 
way to help the seafarers maintain their social relations 
while working aboard the ships. Every domain of quality of 
life should be focused upon to increase the overall score 
of quality of life.

The study contributes new knowledge about quality of 
life of seafarers in different domains and socio-demographic 
characteristics. One finding was that Indian seafarers in gov-
ernment of India passenger ships experienced low quality 
of life in the domain of the social relation. The seafarers 
should be empowered to adjust their mentality to find joy 
and fulfilment in their careers and should be encouraged 
to build good-quality social relationships and thus improve 
their perception of the quality of life. Lastly, the findings of 
this study are an indication for the health policy makers to 
focus on interventions for improving the quality of life among 
the seafarers and also to help in enhancing healthy work 
environments for them.
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ABSTRACT
Background:  This study examines the impact of work-related exposure on the cognitive performance of 
Faroese deep-sea fishers. Faroese fishing crews work long hours in demanding and noisy environments 
amidst highly uncertain and challenging weather conditions. These factors, together with compromised 
patterns of rest and sleep, are known to increase fatigue. Our aim was to study if changes could be me-
asured in fishers’ cognitive performance at the end of the trip when compared with the baseline measure 
at the beginning. 
Materials and methods:  Data was collected over 15 months (May 2017 to July 2018) from 157 fishers 
on 18 fishing trips which involved 202 investigative days on board. Questionnaires and six computerised 
cognitive tests: Simple Reaction Time, Numeric Working Memory, Corsi Blocks, Rapid Visual Information 
Processing, Digit Vigilance, and Card Sorting Test were used for data collection at the beginning and end 
of the trip. Differences between the outcomes on the two test points were analysed with one-way ANOVA 
comparing the performances at the beginning and end of the voyage, and two-way ANOVA to examine the 
interactive effect of chronotype and test occasions on the outcomes. Mixed models were used to test for 
the effects of predictor variables.
Results:  Significant declines in cognitive performance were observed from the beginning to the end of 
the trip, with decreases in visuospatial memory and reaction times, and increases in cognitive lapses. 
Furthermore, slowing in response times was observed in the second half of the Digit Vigilance test when 
comparing the halves.
Conclusions:  Declines in performance were observed from the start to the end of the trip. Furthermore, 
fishers performed significantly worse in the second half of some parted tests, and evening types seem 
less influenced by irregular work hours. These findings call for improving the safety of the vessels and 
their crew.

(Int Marit Health 2022; 73, 3: 150–161)

Key words:  fishers, fatigue, cognitive decline, Digit Vigilance, Simple Reaction Time, Visuospatial  
Memory, the Psychomotor Vigilance Tests
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 INTRODUCTION 
The fishing industry in the Faroe Islands is the driving force 

of the economy, accounting for approximately 50% of its annual 
exports [1]. This vital enterprise, however, is heavily dependent 

on factors like vegetational growth and weather conditions 
for its sustainability. Its location in the North Atlantic Ocean 
continues to provide many challenges to the industry and its 
workers by way of inclement weather and rough seas.
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The cognitive and physical demands on the fishers of 
this island nation remain part and parcel of life as their job 
involves high levels of physical activity, repetitive move-
ments, and manual material handling tasks. They need to 
be constantly alert to possible dangers, whether caused by 
weather, machinery or incidents that require prompt and 
appropriate responses. Furthermore, their workload and 
working hours are controlled by fishing seasons and the 
magnitude of the catch rather than the clock, often resulting 
in limited and fragmented sleep.

The International Maritime Organization (IMO) defines 
fatigue as: “a state of feeling tired, weary, or sleepy that may 
result from prolonged mental or physical work, extended pe-
riods of anxiety, exposure to harsh environments, or loss of 
sleep”, its causes and consequences being widespread [2]. 
The most recognised causes of fatigue in fishers are poor 
quality of rest, excessive workloads, noise and fractious 
interpersonal relationships [3].

Life on board fishing vessels differs from other types of 
shift work. Fishers remain on board during free shifts, eating 
and sleeping under challenging conditions. Various factors 
influence sleep quality on board, e.g. noise, vibrations, cabin 
temperatures, alarms, sleeping facilities and time of day [4]. 
In addition, workplaces in motion result in higher energy use 
[5], and psychosocial stress factors such as insecure income 
and distance from family could increase fatigue. Fishing ves-
sels are relatively small in comparison to merchant vessels, 
thereby increasing the impact of environmental factors [6].

Fishers have a higher accident rate than those who work 
on land and on merchant vessels [7, 8]. The accident ratio 
between land workers and fishers in the Faroe Islands is 1 to 
4 [7], and fatigue has been found to be a contributory factor 
in 16% of critical vessel accidents in the maritime industry [9]. 
Several groundings and collisions are linked to fatigue [10], 
making it a significant contributor toward 33% of personal 
injuries/accidents in maritime operations [11]. In fact, long-
term cognitive fatigue (14%) is said to be the largest single 
factor responsible for accidents [12].

Despite these disproportionately high accident rates 
within the fishing industry [7, 13], research offering direct 
objective measures of fatigue in fishers is limited. Thus, our 
primary aim was to study how fatigue influences fishers’ 
cognitive functions; and specifically investigate whether 
changes in cognitive performance could be observed during 
the fishers’ time at sea. As far as we know, ours is the first 
study to provide objective quantitative measures testing the 
effect of fatigue on cognitive function among fishers [14].

MATERIALS AND METHODS
PARTICIPANTS AND PROCEDURES

Data was collected by the first author on board four types 
of fishing vessels based on their different working patterns 

and the varying length of workdays. Common to all vessels 
was that they had only one crew with no regular periods 
of leave. Data was collected from 18 fishing trips over 
15 months, resulting in 202 investigative days on board and 
1,822 person-days. Most of the study happened in Faroese 
fishing waters, except for two trips in East Greenland and 
Icelandic territories, and lasted between 2 to 39 days, with 
a median of 9 days.

The study was conducted in compliance with the Dec-
laration of Helsinki, and received prior approval from the 
Faroese Committee on Biomedical Research Ethics and the 
Faroese Data Inspection Agency J. no. 16/00230-13. All 
participants were requested to provide written consent 
before participation.

DATA COLLECTION
Data collection began at the beginning of the voyage 

when the fishers were expected to be most rested. They 
were assessed through questionnaires and a Computer-
ised Mental Performance Assessment System (COMPASS 
software developed by Northumbria University in New-
castle).

QUESTIONNAIRES
Self-report questionnaires (paper and computer-based) 

were used to collect demographic data, physical and mental 
health information, and work history. The Karolinska Sleep 
Questionnaire (KSQ), with a 6-point Likert scale (1 = always, 
to 6 = never) [15] was used to measure sleep quality, the 
Multidimensional Fatigue Inventory (MFI-20), with 20 ques-
tions on a 5-point scale (1 = “yes, that is true” to 5 = “no, 
that is not true”), assessed fatigue levels in five dimensions 
[16], and the Cognitive Failure Questionnaire (CFQ), with 
a 5-point Likert scale (0–4) in three dimensions was used 
to measure fatigue and its effect on cognition [17].

MENTAL ASSESSMENTS ON COMPUTER 
ASSISTED TESTS

Fishers were given six computerised cognitive tests 
at the beginning and end of their trips. The testing was 
performed with COMPASS 5.0 which was installed on 
10 computers. The tests were: Simple Reaction Time (SRT), 
assessing attention, Numeric Working Memory (NWM), 
assessing working memory, Corsi Blocks (CB), assessing 
visuospatial memory, Rapid Visual Information Processing 
(RVIP), assessing working memory and sustained attention, 
Digit Vigilance (DV), assessing attention and vigilance, and 
Card Sorting (CS), assessing higher cognitive functioning 
(Table 1).

Participants were provided with four pre-test sessions 
to familiarise themselves with the process and to flatten 
the learning curve. Test results gave objective measures 
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of the fishers’ abilities on both occasions and made it pos-
sible to view changes in cognitive performance. Based on 
a test-retest design, results from the end of the trip were 
compared to those from the beginning. The baseline test 
was completed at the beginning of the trip (most often on the 
day following training), to allow for some rest after training. 
The completion of the test battery took from 19–24 min-
utes. The recommendation to use tests that gather as many 
stimuli in as short a time as possible (to avoid subjects 
turning passive) was followed [18, pp. 39–70]. At the end of 
the last shift, before resting, the fishers were re-tested with 
the same cognitive test battery. All tests and procedures 
performed at the beginning of the trip were repeated with 
the exception of the questionnaire being more focussed on 
the details of their current voyage.

For the SRT test, Reaction Time (RT’s) < 150 milliseconds 
(ms) were registered as false starts, and RT’s > 1000 ms were 
registered as major lapses. For the DV, RT’s < 300 ms were 
registered as false starts, and RT’s > 800 ms as no response.

STATISTICAL ANALYSES
All fishers were included in the analysis. ANOVA was 

used to test for group differences in the MFI-20, KSQ, and 
CFQ. The group differences of interest were “type of ship”, 
“having a paid job at home”, “chronotype”, and “age”. Since 
age is a continuous numeric variable, regression was used 
for the age variable.

This being a field trip, there were a few variables beyond 
our control such as test ‘start and end time’ and length of 
trip. Since we wanted to examine the exact change in per-
formance between the two test points with ANOVA, which 
does not control for covariates, a linear mixed model was 
first defined using crew ID nested within vessel type as ran-
dom intercepts to investigate whether the outcome variables 
(SRT and DV) were affected by the predictor variables. Ad-
ditive predictor variables were: 1) Test-time: beginning/end 
of trip; 2) Chronotype: morning, neither morning or evening, 
or evening person; 3) Dummy variable: designating time 
of day using the following time points: 1 = 0000–0559, 

Table 1. Cognitive tasks completed at baseline, at beginning and end of the fishing voyage prior to resting

Task Descriptor Scoring Domain

SRT An upwards pointing arrow was displayed on the screen at irregular in-
tervals. Participants had to respond as quickly as possible when they saw 
the arrow appear. 50 stimuli were presented. The task lasted 3 minutes.

RT [ms] Attention

NWM Six single target numbers were displayed on the screen, one at a time. 
Participants were required to memorise the numbers as they appeared. 
Once the target series was presented, numbers were displayed one at 
a time, and participants were required to indicate which number was 
presented previously or not. Three trials were completed.

Accuracy [%] and RT for the 
correct responses [ms]

Working memory

DV A fixed number appeared on the right of the screen and a series of 
changing numbers appeared on the left of the screen. Participants were 
required to respond when the number on the left matched the number 
on the right. The task lasted 3 minutes.

Accuracy [%], RT for the correct 
responses [ms], and false 
alarms (numbers)

Attention and 
vigilance

RVIP A continuous series of single digits was presented at the rate of 100 per 
minute. Participants were required to make a response when three 
consecutive odd or three consecutive even digits are displayed. The task 
took 3 minutes to complete.

Accuracy [%], RT for correct re-
sponses [ms], and false alarms 
(number)

Working memory 
and sustained 
attention

CB Nine blue squares on a black background were displayed on the screen. 
Some blue squares changed to red and back to blue in sequence. 
Participants were required to remember the sequences. The task was 
repeated 5 times at each level of difficulty, with the sequence span 
increasing from 4 upwards until the participants could no longer correctly 
recall the sequences. Participants had to select the blocks in the same 
sequence in which they were presented.

Length of sequence remem-
bered

Visuospatial 
memory

CS Cards varying in type, colour, and number of figures on card were 
displayed on the screen. Participants had to match each card that 
appeared at the bottom of the screen to one of the four piles (numbered 
1, 2, 3, 4) in the upper part of the screen. The cards were matched by 
selecting the pile to which they thought they belonged. Participants were 
not told how to match the cards but were told whether they were right  
or wrong each time. Participants were told that they would not be timed.

Once fishers successfully com-
pleted 10 consecutive correct 
sorts, the rule changed and 
they repeated the process until 
they successfully completed 
6 sorts
Scoring: Number of responses 
used to complete the test

Executive functio-
ning and cognitive 
flexibility

SRT — Simple Reaction Time; NWM — Numeric Working Memory; DV — Digit Vigilance; RVIP — Rapid Visual Information Processing; CB — Corsi Blocks; CS — Card Sorting; 
RT — Reaction Time; ms — milliseconds
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2 = 0600–1159, 3 = 1200–1759, 4 = 1800–2359; 4) Age; 
5) Occupational titles: captains, mates, engineers, cooks, 
deckhands and holdmen; 6) Length of trip in days; 7) Hours 
of work per day; 8) Hours of sleep in the preceding 24 hours 
of testing, and 9) Interaction between test time and chrono-
type. The variables that were found to significantly affect the 
test outcomes are listed in Tables 2 and 3. Thereafter, one- 
-way ANOVA was used to examine changes in performance on 
the computerised cognitive tests conducted at the two test 
points divided into the five domains under investigation. The 
outcome matrices assessed in our analysis for the SRT and 
DV tests were: (1) mean RT in ms (= DVMean, and SRTMean, 
for mean on the DV and SRT tests respectively); (2) Optimal 
response times – approximately the fastest 10% of RT in ms 
(DVF10P and SRTF10P, respectively; (3) The approximately 
10% slowest RT in ms (DVS10P and SRTS10P respectively); 
(4) The size of variation within the responses (DVSD and 
SRTSD, respectively), and for the SRT test (5) The number of 
major lapses – RT’s exceeding 1000 ms (SRT > 1000 ms). 
Horne and Wilkinson (1985) [19] states that although train-
ing may reduce learning, on experimental testing it rarely 
wholly eliminates it. The authors were of the opinion that 
the results of the NWM and CS tests were influenced by 
skill acquisition; thus, only the main measures listed under 
“scoring” in Table 1 were used in these tests to minimise the 
risk of incorrect conclusions based on a potential learning 
effect [19, 20]. The accuracy per cent of the RVIP test was 
only 40%. It seems that the fishers found it too complicated, 
so the test was excluded. Since there is only one variable for 
the CB test, a paired t-test comparison was used to compare 
test results from the beginning and the end of the trip.

According to the “new effort” effect (change from one test 
to another), even severely sleep-deprived subjects may perform 
normally for a short time by increasing compensatory effort [21, 
p. 150]. Given the relatively short sub-tests, the participants 
could benefit from the shifts between tests. Therefore, the raw 
data from the SRT and DV tests were divided into halves, com-
paring the first half to the second half of the corresponding test 
to check for decline when the test became one of endurance 
(SRTBh and SRTEh, and DVBh and DVEh, respectively). The 
tests appeared in the following sequence: 1 = SRT, 2 = NWM, 
3 = CB, 4 = RVIP, 5 = DV, and 6 = CS. The tests took approxi-
mately 3 minutes each to complete. Lastly, a two-way ANOVA 
test was run between the SRTMean and DVMean outcome 
variables to test for the effect of time of test in interaction with 
chronotype. The mixed model and the two-way analysis were 
run in R, and one-way ANOVA and t-test analyses were made 
in SPSS software 28 (IBM Corp., Armonk, NY, USA).

RESULTS
Of the 176 fishers working on ships, 157 participated 

in the study of which 156 (99.4%) were men. Five did not 

complete the questionnaire at the beginning. Details regard-
ing participants from the four vessel groups are presented 
in Table 2.

From the analysis between the MFI-20, the CFQ and the 
KSQ with subscales (Table 2) and the group variables: “type 
of ship”, “having a paid job at home”, “chronotype”, “job 
on board” and age, the following differences were found: 
Those who had a paid job at home scored higher on general 
fatigue F(1, 125) 6.44, p = 0.012, and a positive associa-
tion was found between general fatigue and age (r = 0.22, 
n = 148, p = 0.01). Age also had a positive relationship with 
CFQ-distractibility (r = 0.035, n = 119, p = 0.041) and the 
KSQ-Sleep apnoea index (r = 0.07, n = 144, p = 0.002). For 
more details on means and standard deviation (SD) divided 
by vessel type see Table 2.

From the linear mixed models that were conducted 
between the SRT and DV outcome variables (to examine 
effects of the predictor variables), the ANOVA tests made 
on the models revealed that test time and age were the vari-
ables with the highest influence on the outcome, with only 
the outcome of the DVEhSD being affected by job type and 
length of the trip as additional variables (Tables 3 and 4).

A paired t-test revealed that the fishers remembered 
significantly longer sequences of 4.80 (1.67) on the CB 
test at the beginning when compared to the end of the trip 
4.44 (1.96), t (152) = 2.780, p = 0.006 (Fig. 1).

No change was observed between the start and end 
tests from the assessment on DV tests. When comparing 
the halves, however, a few significant changes emerged. 
The results revealed an increase in DVhMean and in the 
DVhF10P in the second half of the test conducted at the 
beginning and end of the trip and the DVEhS10P in the end 
test (Table 5). 

When comparing the SRT test results from two time 
points, only RT > 1000 ms showed a change, with more 
major lapses at the end of the trip.

Comparing the mean RTs of the first half of the test to 
the second half conducted at the beginning of the trip, the 
size of the SD and the SRT > 1000 ms differed between 
the halves. The fishers’ had higher variation and fewer 
lapses in the second half of the test. From the end test, 
only SRT > 1000 ms differed between the two halves, and 
similar to the start test, fewer lapses were detected in the 
second half of the test. The results from the SRT variables 
are illustrated in Table 6. 

From the two-way ANOVA tests (viewing the relationship be-
tween the outcome variables of SRTMean and DVMean and the 
interaction between test time and chronotype, respectively), it 
is clear that chronotype influences test outcomes (Fig. 2). Of the 
six analyses run on the “mean variables”, an interaction effect 
of test-time and chronotype was observed on the DVMean 
variable (p = 0.007), with the difference being between the 
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Table 2. Demographic characteristics of the fishers, presented both per vessel group and all together

Baseline characteristics Longliner fresh 
fish

Longliner freezer Netting vessel Trawler boat Overall

Number of participants: 90 14 34 19 157

Captain 7 1 4 5 17

Officer 9 1 3 5 18

Engineman 8 1 4 4 17

Cook 7 1 4 2 14

Deckhand 49 8 19 3 79

Holdman 7 2 9

Number of trips in vessel 
groups

8 1 4 5 18

Number of active ships in 
fleet

9 4 5 7 25

Median trip length [days] 14.0 (3.2) 39 (0) 3.4 (2.3) 6.0 (2.6) 8.5 (8.6)

Total days of data collec-
tion in each vessel group

114 39 22 27 202

Mean workdays a year 199 189 187 204 196

Minimum days 15 39 50 100 15

Maximum days 320 340 300 340 340

Work experience as 
a fisher [years]

25.1 (14.1) 17.7 (18.2) 17.6 (16.2) 27.8 (15.2) 19.5 (16.3)

Nationality:

Faroese 84 14 34 19 151

Danish 4

Other non-Nordic 2

Civil status:

Married/co-habiting 30 7 20 12 69

In relationship 16 2 4 22

Single/widowed, divorced 42 5 11 7 65

Not answered 2 2

Education:

No vocational education 43 10 13 11 77

Education specific to job 17 4 11 3 34

3–4 year practical or 
theoretical education

2 2

+4 years education 3 2 5

Other 1

Education not stated 25 6 5 36

Age [years] 42.3 (16.7) 36.3 (15.4) 41.8 (15.4) 46.33 (15.2) 42.1 (16.1)

BMI 26.3 (5.6) 27.9 (6.1) 25.7 (4.8) 29.0 (4.4) 26.7 (5.3)

Diurnal preference 
(1, extreme morning 
to 5, extreme evening)

3.3 (1.3) 3.3 (1.3) 3.1 (1.4) 2.4 (1.3) 3.2 (1.4)

Self-reported sleep need 
[min]

445.7 (82.5) 436.2 (84.5) 462.0 (76.2) 476.1 (153.3) 452.9 (93.6)

KSQ Overall 81.78 (12.56) 80.93 (11.70) 77.4 (18.34) 84.61 (10.01) 81.29 (13.63)

Sleep quality index 16.67 (4.53) 16.00 (5.19) 17.93 (3.12) 18.58 (3.61) 17.1 (4.28)

Non-restorative sleep index 12.48 (3.05) 12.36 (3.18) 10.97 (3.78) 12.32 (2.43) 12.14 (3.09)

Sleep apnoea index 15.18 (3.46) 14.29 (4.73) 13.57 (4.25) 15.42 (1.87) 14.81 (3.63)
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Baseline characteristics Longliner fresh 
fish

Longliner freezer Netting vessel Trawler boat Overall

Sleepiness and fatigue 
index

22.54 (4.37) 23.93 (3.71) 22.62 (3.91) 22.58 (4.15) 22.69 (4.17)

MFI:

General fatigue 12.1 (2.4) 13.0 (2.2) 11.8 (2.3) 11.2 (2.1) 12 (2.3)

Physical fatigue 9.9 (2.0) 9.4 (2.7) 9.1 (1.9) 8.7 (2.1) 9.5 (2.1)

Mental fatigue 9.4 (2.1) 8.6 (2.1) 9.4 (1.9) 8.8 (2.6) 9.2 (2.1)

Reduced activity 9.4 (3.2) 8.2 (2.7) 8.9 (3.3) 10.4 (3.1) 9.2 (3.1)

Reduced motivation 8.1 (2.7) 6.6 (2.3) 7.6 (2.5) 6.8 (2.1) 7.7 (2.6)

CFQ:

Forgetfulness 13.8 (4.7) 12.3 (4.2) 12.8 (4.4) 12.7 (3.9) 13.2 (4.5)

Distractibility 12.9 (4.2) 12.2 (4.2) 12.7 (4.4) 11.8 (4.8) 12.6 (4.4)

False triggering 9.8 (4.1) 7.6 (4.7) 8.8 (4.1) 9.2 (4.1) 9.2 (4.2)

CFQ — overall 37.5 (12.6) 34.5 (13.7) 35.6 (11.9) 34.4 (13.7) 36.3 (12.5)
Means and standard deviations presented in parentheses, per vessel group and all together; BMI — body mass index; KSQ — Karolinska Sleep Questionnaire; MFI — Multi-
dimensional Fatigue Inventory; CFQ — Cognitive Failure Questionnaire

Table 3. Depicts the significant effects of independent variables (fixed effects) on the models with the repeated Simple Reaction 
Time dependent variables

Dependent variable  
(repeated)

Independent variab-
les (fixed effects)

Df F P-value

SRTMean Vessel
Age

(F=1, 134.93)
(F=1, 135.7)

5.96
18.36

0.02
< 0.001

SRT F10P Vessel
Age

(F16, 247.0)
(F1, 247.0)

2.24
16.01

0.005
< 0.001

SRTSD Age (F1, 136.0) 9.87 0.002

SRT Lapses > 1000 ms Age
Test time

(F1, 136.0)
(F1, 137.0)

11.35
7.12

< 0.001
0.009

SRTBhMean Age (F1, 133.0) 29.22 < 0.001

SRTBhF10P Age
Test time

(F1, 132.0)
(F1, 133.0)

26.55
5.42

< 0.001
0.02

SRTBhS10P Age
Test time

(F1, 132.8)
(F1, 132.34)

16.96
11.59

< 0.001
< 0.001

SRTBhSD Age
Test time

(F1, 133.0)
(F1, 134.0)

11.18
19.14

0.001
< 0.001

SRTBhRT > 1000 ms Age
Test time

(F1, 136.0)
(F1, 137.0)

10.33
16.74

0.002
< 0.001

SRTEhMean Age (F1, 133.0) 8.42 0.004

SRTEhS10P Vessel
Test time

(F16, 121.0)
(F1, 137.0)

1.85
8.40

0.03
0.004

SRTEhF10P Age
Test time

(F1, 132.0)
(F1, 133.0)

14.83
10.66

< 0.001
0.001

SRTEhSD Age
Test time

(F1, 133.0)
(F1, 134.0)

4.67
7.46

0.03
0.007

SRTEhRT > 1000 ms Age
Test time

(F1, 134.93)
(F1, 135.7)

5.96
18.36

0.02
< 0.001

Non-significant models: Model 3, SRTS10P; Df — degree of freedom
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morning and evening types on the tests conducted at the end 
of the trip (p = 0.004). An effect of test time on the DVBhMean 

variable (p = 0.01), with the RT being slower at the end of the 
trip (p = 0.014) was also observed. Furthermore, both test 
time and chronotype as independent variables affected the 
DVEhMEAN variable, both at a level of p < 0.001. The fishers’ 
performance was slower on the end test (p < 0.001), and the 
difference between chronotypes was found to be between 
morning and evening types (p < 0.001), neither morning or 
evening types, and evening types (p = 0.02). The effect on 
the SRTMean is not as strong, with the only group differences 
being observed between the chronotypes and SRTMean where 
the morning types’ RT was significantly slower (p = 0.01). See 
Table 7 for the means and SD of the fishers.

Lastly, no differences emerged between the two test 
points on the NWM when comparing the accuracy of the 
responses in percent and RT of correct responses (RT in ms), 
or for the CS test. This is not surprising since the effect of 

Table 4. Depicts the significant effects of independent variables (fixed effects) on the models with the repeated Digit Vigilance 
dependent variables

Dependent variable 
(repeated)

Independent variables
(fixed effects)

Df F P-value

DVMeanRT1 Age (F1, 124.54)
(F2, 125.84)

15.20
6.96

< 0.001
< 0.001

DVF10PRT2 Age (F1, 128.33) 29.23 < 0.001

DVS10PRT3 Age (F1, 138.59) 11.70 < 0.001

DVBhF10PRT7 Age
Test time

(F1, 132.45)
(F1, 131.61)

30.97
12.74

< 0.001
< 0.001

DVEhMean10 Age
Test time

(F1, 132.00)
(F1, 133.00)

27.39
65.75

< 0.001
< 0.001

DVEhF10P11 Age
Test time

(F1, 132.00)
(F1, 133.00)

46.46
44.64

< 0.001
< 0.001

DVEhS10P12 Age
Test time

(F1, 132.00)
(F1, 133.00)

8.82
14.10

0.004
< 0.001

DVEhSD13 Job types
Trip length days
Chronotype
Test time

(F5, 117.02)
(F1, 224.70)
(F2, 116.58)
(F1, 195.69)

3.13
5.69
4.29
8.82

0.011
0.018
0.016
0.003

Models: 4 DVSDRT, 5 DVBhMeanRT, 8 DVBhS10PRT and 9 DVBhSD are non-significant. Model number is specified by superscript numbers; Df — degree of freedom

Table 5. Means, standard deviations and one-way analysis of variance of the Digit Vigilance (DV) Test, comparing reaction time at 
the beginning and end of the trip and comparing both halves of the tests conducted at the beginning and end of trip

DV measure 1st half 2nd half F ratio P

DVBhMean 498.41 (48.79) 511.87 (47.90) 5.065 0.025

DVBhF10P 411.25 (42.02) 422.13 (39.91) 5.118 0.024

DVEhMean 497.08 (50.32) 517.51 (50.30) 12.219 < 0.001

DVEhF10P 411.74 (43.04) 427.52 (45.27) 9.274 0.003

DVEhS10P 617.01 (66.86) 637.99 (63.01) 8.021 0.005

Standard deviations are presented in parentheses. 

Figure 1. Paired t-test between the Corsi Blocks (CB) test conduc-
ted at the Start and End of the trip; Start — CB test at beginning 
of trip, End — CB test at end of trip
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fatigue on performance has shown to vary between tests, 
with the highest impact observed from simple tests such 
as the SRT and the DV [22].

DISCUSSION
Despite major improvements in safety through edu-

cation, training and technological advancement, human 

physiology and psychology are variables that have remained 
unchanged, and are the main challenges regarding irregular 
working hours [23, 24].

Unsurprisingly, fishers who also had paid jobs on land 
scored higher on general fatigue. Furthermore, age showed 
a positive relationship to general fatigue, distractibility on 
the CFQ, as well as sleep apnoea on the KSQ. The effect 

Figure 2. Chronotype and effect on performance on the Simple Reaction Time (SRT) and the Digit Vigilance (DV) interaction between 
the reaction time on the SRT (A) and DV (B) variables by test time (morning and evening) and chronotype
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Table 6. Means, standard deviations and one-way analysis of variance of the Simple Reaction Time (SRT) Test, comparing reaction 
time at the beginning and end of the trip and comparing both halves of the tests conducted at the beginning and end of trip

SRT measure Start/1st half End/2nd half F ratio P

SRT lapses > 1000 ms 0.87 (1.43) 1.44 (2.58) 5.812 0.16

SRTBhSD 99.05 (63.08) 520.08 (168.54) 6.024 0.15

SRTBh lapses > 1000 ms 0.6 (1.04) 0.27 (0.71) 10.495 0.001

SRTEh lapses > 1000 ms 1.01 (1.87) 0.47 (1.08) 9.489 0.002

Standard deviations are presented in parentheses.

Table 7. Means and standard deviations of the Simple Reaction Time (SRT) and the Digit Vigilance (DV) tests, full scale, comparing 
both halves of the start and end tests, respectively

Condition DVMean DVBhMean DVEhMean SRTMean SRTBhMean SRTEhMean

T1 502.2 (45.4) 498.4 (48.9) 496.84 (50) 357.9 (79.9) 362.4 (95.7) 367.8 (149.1)

T1:M 502.9 (43.7) 501.0 (46.7) 517.0 (54.2) 378.8 (85.3) 386.4 (96.8) 388.9 (95.4)

T1:N 492.3 (51.2) 489.4 (55.5) 506.0 (44.8) 354.4 (64.3) 347.2 (61.8) 354.8 (83.3)

T1:E 506.7 (42.5) 504.4 (48.1) 483.1 (43.6) 349.5 (82.9) 356.5 (107.3) 362.1 (199.4)

T2 505.7 (47.8) 512.1 (47.8) 518.2 (50.5) 360.8 (82.4) 356.2 (76.5) 364.1 (97.3)

T2:M 524.6 (46.0) 527.7 (46.3) 538.9 (48.7) 387.5 (90.3) 373.4 (81.2) 382.9   (95.0)

T2:N 517.2 (47.7) 512.0 (56.2) 526.5 (53.6) 356.3 (81.3) 367.3 (80.2) 352.6 (88.5)

T2:E 491.3 (49.4) 503.8 (43.8) 503.9 (45.3) 348.7 (78.0) 345.9 (73.9) 361.9 (107.2)

M 513.8 (47.4) 513.3 (48.8) 527.9 (52.4) 381.8 (87.8) 378.8 (89.4) 384.7 (94.9)

N 504.0 (50.6) 500.2 (56.4) 515.8 (49.8) 355.3 (72.2) 356.9 (71.2) 353.8 (84.9)

E 499.3 (42.5) 504.1 (45.9) 493.2 (45.3) 349.1 (78.0) 351.3 (92.4) 362.0 (160.8)

Standard deviations are presented in parentheses; T1 — time 1 (start of trip); T1:M — time 1, morning type; T1:N — Time 1, neither morning type or evening type; T1:  
E — Time 1, evening type; T2 — Time 2 (end of trip); T2:M — Time 2 — morning, T2:N — Time 2 — neither morning or evening type; T2:E — Time 2 — evening type
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of age on the test results was also confirmed by the mixed 
model where it (together with test time — start/end of trip) 
had the most consistent effect on outcome variables.  

Cognitive testing of sleep-deprived people has demon-
strated declined performance on psychomotor vigilance tests 
[23, 25, 26]. Our study confirms that a person’s chronotype 
has an impact on the outcome of cognitive tests, depending 
on the time of day [27]. Furthermore, numerous studies have 
shown a relationship between long working days, insufficient 
sleep and decreased performance on such tests [28]. Even 
in cases of 4-hours on/8-hours off shifts, reduced alertness 
has been observed in the early mornings [29]. Our study also 
demonstrated significant reductions in visuospatial working 
memory at the end of the trip. Furthermore, reductions were 
observed between the 1st and 2nd half of the DV test (in mean 
RT and optimal response at the beginning of the trip), and in 
the mean RT and the fastest and slowest 10% of the reaction 
times in the end tests.

From the mixed model analysis, age and test time (be-
ginning and end of trip) were the variables that most often 
influenced the results, and the vessel had an effect on the 
mean RT and the optimal response on the SRT test. As for 
the DVEhSD, the type of job, trip length and chronotype 
influenced the outcome together with test time. It was sur-
prising that not more of the independent variables in the 
mixed model illustrated an effect on the outcome variable. 
However, although the test time is accounted for in the 
ANOVA, we must keep in mind (when interpreting outcome), 
that age and other significant effects in Tables 3 and 4 could 
have further influenced results.

The SRT test targeting attention (3-minute test), did not 
detect fatigue in the form of slowed RT but revealed cog-
nitive decline by indicating significantly more major lapses 
(RT > 1000 ms) at the end of the test, possibly, due to lower 
sensitivity demonstrated in shorter tests [30]. These results 
are in accordance with the main measure of psychomotor 
vigilance tests and the most commonly used variable, which 
is not to assess the RT but to measure sustained attention 
and give numerical measures of sleepiness by counting the 
number of lapses in attention across tested occasions [27]. 
Furthermore, comparing the halves of the SRT tests, the 
SD increases in the second half of the test. This is in line 
with literature that supports a higher variance in fatigued 
individuals [31]. However, despite increased lapses from the 
beginning to the end of the trip, a decrease in lapses is seen 
in the second half of the tests, both at the beginning and at 
the end of the trip. One explanation might be due to it being 
the first test in the test battery. Possibly the fishers used 
a few test stimuli to get acquainted and ready for the test 
situation. Another explanation could be that compensatory 
alertness is mobilised in response to a state of mild fatigue 
that might result in an increased performance.

In a study testing sleep-deprived persons for 6 weeks 
on ten neuropsychological tests, only visuospatial memory 
and vigilance attention demonstrated significant cognitive 
decline. Our findings confirmed this by demonstrating a de-
cline in visuospatial memory and RT at the end of the trip 
[32]. Overall, our study confirmed previous findings, with 
a slowing of RT and an increase in the number of lapses in 
the second half of the tests [23, 31]. 

Our study also challenges the assumption that fishers 
were rested on re-entry to vessels. The fishers usually got 
between 2 and 5 days off between each trip, and trawler 
crews even less. Assuming that more than half the fishers 
worked in shifts (splitting sleep into 1.5 to 4 periods per 
day), many may not have had time to adapt to natural 
sleeping rhythms on land, thus returning to the ship more 
fatigued, particularly if they wished to remain awake for 
family and social activities. It was also observed that many 
single young fishers desired to be socially active while on 
land. This alternate assumption is in line with the findings 
from an Icelandic study where fishers were most tired the 
first days at sea because they remained almost sleep-
less when home for just a few days [33, 34]. The current 
study assessed fishers on six tests of approximately three 
minutes each. Thus, the “new effort” effect could not be 
rejected. The “new effort” effect means that the fishers 
managed to mobilise much energy at the beginning, yet, 
when the test became one of endurance, fatigue mani-
fested [21, p. 150].

The strength of this study is that it was conducted by 
the first author in the fishers’ work environment during 
the entire voyage, reflecting work-life as it is, in contrast to 
laboratory studies. The use of objective measures to assess 
quantitative changes in the fishers’ cognitive performance 
over two testings at the beginning and end of the trip is 
an additional strength since drowsy individuals have been 
found erroneous in evaluating their degree of fatigue-related 
cognitive impairment [23, 33]. By using this method, we can 
quantify the “after effect”, with the difference reflecting how 
fatiguing the work has been. One likely explanation for not 
observing declines in more variables could be that the tests 
might have been too short and insensitive to measure the 
full extent of the fishers’ fatigue. Short tests were chosen 
for this study to ensure economy of time and to prevent 
fatigue for participants. Basner et al. (2011) [30] suggest 
an increase in the sensitivity of 3-minute tests by reducing 
the threshold for lapses to 355 ms to get the same effect 
as in the standard 10-minutes the Psychomotor Vigilance 
Tests. However, we chose not to do this since the lowest 
DVMean RT was 394 ms and it would include about 50% 
of the SRTMean RT’s. One could speculate that a higher 
threshold than 355 ms could serve a similar purpose in 
a future analysis.
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Our findings indicate a chronically sleep-deprived group 
of workers. Chronic partial sleep deprivation can be defined 
as “subjects that are prevented from obtaining their usual 
amount of sleep within a 24-hour period” [35, p. 221]. This 
is also supported by actigraphy data from the same set of 
data published elsewhere, and the study shows that the 
mean sleep time for these fishers was less than 5 hours 
a day [36]. Being a field study, the researcher had limited 
opportunity to control the testing environment, e.g. time of 
testing and disturbance factors. Also, on the way out to sea, 
all fishers would usually be tested simultaneously, whereas 
at the end of the trip, only about half the fishers were tested 
at the same time, as the majority worked in shifts. However, 
it was obvious that some fishers were already fatigued at 
the beginning of the trip. The better performance in the 
first half of the test could, in addition to the test duration, 
demonstrate the “new effort” effect.

Results from the two-way ANOVA (showing the inter-
action-effect between test-time and chronotype, and the 
test time and chronotype as independent variables) con-
firm that it is a challenge to the human system when it 
comes to working irregular hours. Reduction in alertness 
can have widespread consequences for crew and vessel 
safety as it only takes a short moment of inattentiveness 
for an eventuality to occur, confirming other studies about 
how chronotype influences fishers’ alertness and speed on 
tests [37, 38]. Thus, knowledge of the crews’ chronotype is 
vitally important, especially when scheduling watches. Since 
there is increased risk of crew falling asleep during the early 
morning hours, extra manpower should be engaged on the 
bridge to increase safety. It is noteworthy that the evening 
types overall fared better on the tests and seemed less 
sensitive to long periods of work that are outside of standard 
daytime working hours.

Time spent on tasks has been shown to negatively 
affect performance as time increases [21]. The decrease 
in the second half could be a normal tiredness (time-on-
test effect) affecting rested individuals, but we cannot rule 
out (especially in the DV starting around the 15th minute 
of testing) the presence of task-based fatigue. When this 
effect is detected, the individual tests are usually longer 
than the ones used in the current study [21, 23]. It is 
likely that the participants were more tired on the DV 
test than with the SRT test (1st in the test sequence). We 
doubt, however, that the extra 90 seconds of the DV test 
alone would be adequate explanation for all the change 
between the halves.

The results demonstrate that fishers’ performance on 
the cognitive tests declined between the two testings, with 
more major lapses on the SRT at the end test and slower 
reaction times in the second half of the DV test conducted 
at the beginning and end of the trip; deterioration in the 

crews’ visuospatial memory on the end test; as well as 
chronotype and the interaction between chronotype and 
the two test-points having an overall deteriorating effect 
on the outcomes.

CONCLUSIONS
The aim of this study was to examine the impact of 

fatigue on cognition amongst deep-sea fishers in North 
Atlantic waters. Despite the short duration of the various 
tests, the results demonstrate deterioration in attention, 
vigilance, and visuospatial memory in tests completed 
towards the end of the trip. Moreover, the finding that 
age and chronotype affected the results between the two 
testings (at start and end of trip) suggests that assigning 
shifts based on chronotype could be one way of reducing 
the risk of accidents. Furthermore, with the long working 
hours, being rested when returning to sea is imperative, as 
having a paid job on land might increase the risk of acci-
dents due to increased general fatigue. Although the time 
of day the fishers performed the tests did not demonstrate 
a significant effect on any of the outcome variables, future 
studies should focus on further improving test times and 
test environments. Priority should be on fewer but longer 
tests to avoid the possibility of learning effects and the new 
effort effect. Although not possible with the current test 
battery, it will be beneficial for tests to appear in random 
sequence if more than one is to be conducted, to prevent 
the issue of sequential test effects.

The findings in this study demonstrate that fatigue is 
highly prevalent amongst this segment of workers, shed-
ding light on its underlying reasons, as well as suggesting 
strategies that could be implemented to reduce the risk 
of potential accidents that could arise owing to this. More 
in-depth research in the field is imperative since lapses in 
attention and reduced response times in workers could 
result in more frequent and serious eventualities occurring 
on board vessels of this nature. 
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