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ABSTRACT

Background: Little is known about the impact of occupational seafaring on lower limb conditions. The
aim of the study was to estimate the prevalence of dermatological diseases affecting the feet and lower
extremities of seafarers, as well as the possible impact of working conditions on the development of the
pathologies analysed.
Materials and methods: A prevalence study was performed through self-completed questionnaires at the
“Instituto Social de la Marina” (ISM) centres at A Coruña, Ribeira, Noya and Cádiz (Spain). Sociodemographic, anthropometric and podiatric variables, as well as the type of maritime sector, duty on board and,
working footwear, were studied (n = 137). The study has been approved by the Ethics Committee of the
University of A Coruña (CE 13/2016).
Results: The average age of the study subjects was 45.71 ± 9.90 years and the number of years sailed
was 20.31 ± 11.64 years. The most prevalent pathologies were mycosis (21.9%), helomas and tylomas
(29.9%) and hyperhidrosis (17.5%). A statistically significant relationship was obtained between pruritus and
scabies (p ≤ 0.000), xerosis (p ≤ 0.005), eczema (p ≤ 0.000), obesity (p ≤ 0.018) and psoriasis (p ≤ 0.005).
A significant relationship was also found between onychocryptosis, and psoriasis (p ≤ 0.000). Frequency
with which the study participants have visited the podiatrist was significantly related to the presence of
helomas and tylomas (p ≤ 0.013) and hyperhidrosis (p ≤ 0.025).
Conclusions: A high prevalence of diverse dermatological diseases has been found, revealing the importance of podiatric assessment in sea workers prior to boarding.
(Int Marit Health 2021; 72, 1: 18–25)
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INTRODUCTION
It is widely known that working conditions of sea workers
have a very negative effect on their health and well-being. In
spite of the improvement of working conditions (protective
clothing, footwear, health education), in recent decades,
there are a number of risk factors associated with the job
that cannot be avoided, such as working in confined spaces
and on mobile platforms, exposure to harsh environmental
conditions (e.g. cold weather, high humidity or extreme
heat), high physical workloads, family and social isolation
and distance from health care centres. The presence of



the aforementioned risk factors has led to the introduction of occupational health and safety measures to protect
sea workers [1]. Nevertheless, little is known about the
impact of the sea work on foot and lower limb conditions;
therefore it is necessary to carry out further studies from
a podiatry perspective.
This study was performed to determine the prevalence of
dermatological diseases in lower extremities of sea workers,
as well as the possible relationship among the analysed diseases. We have studied the potential relationship between
the pathologies identified and the age of study participants,
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Table 1. Descriptive analysis of the sociodemographic variables
Mean ± SD

Median

Maximum

Minimum

Age [years]

45.71 ± 9.90

47

66

22

Weight [kg]

81.13 ± 14.78

80

126

55

Size [m]

1.72 ± 0.07

1.73

1.90

1.48

BMI [kg/m2]

27.15 ± 4.33

26.23

42.59

18.95

Sailing years

20.31 ± 11.64

20

47

1

BMI — body mass index; SD — standard deviation

their body mass index (BMI), years of service, type of ship,
the number of pathologies and whether or not they have
received treatment.

MATERIALS AND METHODS
A descriptive study of prevalence was carried out.
Data collection was performed through self-completed
questionnaires delivered to workers in “Instituto Social de la
Marina” (ISM) centres at A Coruña, Noya, Ribeira and Cádiz,
which are representative concerning seafarers’ population
in Spain. The data were collected in April and May 2017 and
were then analysed before the end of 2017.
The study included only those workers who passed the
medical check-up previous embankment in the selected
centres and provided written informed consent prior to
data collection (they agreed to participate in the study voluntarily), were all adults (> 18 years) and were working at
sea at the time of study performance (either in the fishing
or merchant sector).
The questionnaire was delivered by the doctor when
workers were going to do the medical test. This medical
test was performed prior to shipment. When participants
returned to the doctor to know the results of the medical check-up, they could submit the completed questionnaires. The participants were informed that they could only
cover in the questionnaire the diseases that had been
previously diagnosed by a health professional.
The variables studied included: sociodemographic variables (age and gender), anthropometric variables (weight
in kilograms, height in centimetres and BMI [2]), maritime
sector in which the study participants worked (fishing or
merchant fleet), duty on board (officer, deck, etc.), working
footwear, pathology (location, treatment and progression)
and the frequency with which they visit a podiatrist.
Dermatological conditions studied have been selected
in line with the tenth revision of the International Statistical
Classification of Diseases and Morbid States criteria and
the International Classification of Diseases [3, 4].
In relation to the ethical-legal aspects, the Ethics Committee of the University of A Coruña approved the study
project (EC 13/2016). At a local level, the Provincial Direc-

torate of ISM at A Coruña, was requested to distribute the
questionnaires to the ISM centres in the cities of A Coruña,
Noya and Ferrol, and to the provincial directorate of the ISM
of Villagarcía for the centre of Ribeira; ISM at Cadiz was also
asked to collaborate.
Although the questionnaires were anonymous, the participants were asked for informed consent, which stated that
all data would be used for research purposes only and in
accordance with the Valid Data Protection Act [5].
Regarding the sample size, 137 subjects have been
studied, which allowed us to estimate the parameters of
interest with a confidence interval of 95%, a precision of
± 4% and a risk a = 0.05.

STATISTICAL ANALYSIS
A descriptive analysis of the variables included in the
study has been carried out. To relate the different variables
to each other, the c2 or t Student test has been used. P-value
of less than 0.05 was considered statistically significant.
Data analysis was performed using the IBM SPSS 21 statistical package for Windows.

RESULTS
Description of the sociodemographic variables analysed
in the study is shown in Table 1. A total of 137 workers have
been studied, of which 92% were men and 8% were women.
The average age of the study participants was 45.71 ±
± 9.90 years with the minimum age of 22 years and the
maximum age of 66 years.
Following the criteria of the Spanish Society for the Study
of Obesity (SEEDO) [2], we have estimated that 34.1% of
subjects had normal body weight, 42.0% were overweight
and 23.9% had obesity.
In relation terms of the type of vessel on which they
were employed, 25.5% of individuals worked in Merchant
Navy, 40.1% in high fishing, 26.3% in coastal fishing and
8% served on various types of vessels throughout their
working life.
Wearing special working footwear was declared by 92.7%
of the workers. Regarding the type of footwear used, 51%
used half-leg rubber boots and 41.6% used safety boots.
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Table 2. Descriptive analysis of dermal and ungual diseases of the foot studied
Yes

No

N

%

N

%

Contact dermatitis

1

0.7%

136

99.3%

Allergic dermatitis

3

2.2%

134

97.8%

Eczema

4

3%

137

97%

Pruritus

14

11%

123

89.8%

Mycosis

30

21.9%

107

78.1%

Scabies

2

1.5%

135

98.5%

Moluscum contagiosum

0

0%

137

100%

Onychomycosis

9

6.5%

128

92.8%

Warts

7

5.1%

130

94.9%

Plantar warts

5

3.6%

137

96.4%

Cellulitis

3

2.2%

134

97.8%

Boil

5

3.6%

132

96.4%

Onychopathy

12

8.8%

125

91.2%

Onychocryptosis

6

4.4%

131

95.6%

Helomas and tylomas

41

29.9%

96

70.1%

Xerosis

22

16%

115

83.9%

Moles

3

2.2%

134

97.8%

Varicose ulcers

8

5.8%

129

94.2%

Hyperhidrosis

24

17.5%

113

81.9%

Pink pityriasis

1

0.7%

136

98.6%

Stings

10

7.2%

127

92%

Others

6

4.3%

131

96.2%

As regards the question on the frequency of podiatry
consultation, only 6 (4.4%) workers reported that they have
often consulted a podiatrist, 26 (19%) subjects sometimes
consulted a podiatrist and the vast majority — 105 (76%)
subjects have never had a podiatric consultation.
Table 2 shows the descriptive analysis of the dermal
and ungual conditions of the foot which have been studied.
As can be seen in the Table 2, the most frequent pathologies have been helomas and tylomas, 41 (29.9%) cases,
mycosis, 30 (21.9%) cases, and hyperhidrosis, 24 (17.5%)
cases. Note that no cases of molluscum contagiosum have
been identified.
The location of the pathologies discussed in the study
can be seen in Table 3. One of the significant findings was
that scabies often involved the feet and legs, which leads
to a conclusion that the lesions have not been treated.
Table 4 shows the number of individuals who have or
have not received podiatric treatment (including those

20

who might have received treatment but failed to report
the fact).
It must be underlined that despite a high prevalence
of helomas and tylomas, mycosis and hyperhidrosis, the
results show that only 34.2% of workers with helomas and
tylomas, 37.5% of those with hyperhidrosis and 63.4% with
mycosis, have been treated. In contrast, rare pathologies
such as cellulite have been treated in 100% of cases. If
the total number of workers is considered, regardless the
pathology they suffered, it was found that only 16% have
been treated or were being treated.
On the other hand, when the relationship between
non-dermatological and dermatological variables is studied, the results are as follows:
— sailing years vs. the presence of varicose ulcers
(p < 0.021) and hyperhidrosis (p ≤ 0.040);
— type of ship vs. eczema (p ≤ 0.001) and onychocryptosis
(p ≤ 0.001);
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Table 3. Location of disease
Location

N

%

Contact dermatitis

Legs

1

0.7%

Allergic dermatitis

Legs
Ambos

1
2

0.7%
1.5%

Eczema

Legs
Ambos

2
2

1.5%
1.5%

Pruritus

Legs
Feet
Legs and feet

3
6
5

2.2%
4.4%
3.6%

Mycosis

Legs
Feet

3
27

2.2%
19.7%

Scabies

Legs and feet

2

1.5%

Onychomycosis

Feet

9

6.6%

Warts

Legs

7

5.1%

Plantar warts

Feet

5

3.6%

Cellulitis

Legs
Legs and feet

2
1

1.5%
0.7%

Boil

Legs

5

3.6%

Onychopathy

Feet

12

8.7%

Onychocryptosis

Feet

6

4.4%

Helomas and tylomas

Feet

41

29.9%

Xerosis

Legs
Feet
Legs and feet

4
5
13

2.9%
3.6%
9.5%

Moles

Feet
Legs

1
2

0.7%
1.5%

Varicose ulcers

Legs

8

5.8%

Hyperhidrosis

Feet

24

17.5%

Pink pityriasis

Legs and feet

1

0.7%

Stings

Legs
Legs and feet

6
4

4.4%
2.9%

Others

Hidradenitis
Psoriasis
Varicose veins

1
4
1

0.7%
2.9%
0.7%

— increased incidence of helomas and tylomas vs. rare
podiatrist consultations (p = 0.013);
— hyperhidrosis vs. rare podiatrist consultations (p ≤ 0.025);
— boils vs. obesity (p ≤ 0.011);
— obesity vs. pruritus (p ≤ 0.018).
According to the available literature, there is a statistically significant relationship among some of the pathologies
studied. The same relationships have been identified in the
current study; we have found the following:
— the presence of pruritus is significantly associated
with scabies (p ≤ 0.000), xerosis (p = 0.005), eczema
(p ≤ 0.000), and psoriasis (p ≤ 0.005);
— the presence of psoriasis is significantly associated with

onychocryptosis (p = 0.000), xerosis (p ≤ 0.047), and
eczema (p ≤ 0.000);
— BMI falling within the obesity range is significantly related with the presence of boils (p ≤ 0.011) and mycosis
(p ≤ 0.18) [5].
Regarding the number of pathologies affecting individual
subjects throughout their working life (sample size 137 subjects), 45 (32.6%) have not reported any of the pathologies
raised in this study. However, 93 (67.8%) subjects have
experienced some type of pathology affecting the lower limb;
57 (61.2%) have experienced at least two pathologies compared to the remaining 38.8% (36 people) who only manifest
at the time of the study or manifested in the past a pathology.
It is worth mentioning that one seaman who has had
8 different pathologies throughout his working life.
Finally, note that of the 93 people who reported the
presence of the lower limb pathologies, 58 (62.3%) still
have the medical condition they have reported, and only
29 (37.6%) have been successfully treated.

DISCUSSION
This study is one of a few on the subject carried out
in the maritime sector at a national level; therefore, little
information and limited bibliography is available.
The discussion part of the article evaluates concordance
of the results we have obtained with study findings by other
researchers on the same subject.
— Contact dermatitis [6–8]: Contact dermatitis affects
1.3% of the population of the United States. The present
study has found the prevalence of contact dermatitis to
be 0.7%; this lower rate could be associated with the
mandatory use of protective measures at work [9–11],
leaving other body parts not included in the present
investigation more exposed.
— Allergic dermatitis: Recent studies have shown that the
prevalence of allergic dermatitis in different regions of
Europe is around 1% [12]. This study has demonstrated
the prevalence of 2.2%, possibly due to more common
exposure to irritants, limited use of appropriate prevention measures and, in some cases, contact with marine
animals [13].
— Eczema: The present study found that the prevalence of
eczema was 3%, and we have not found any other similar
studies into the prevalence of eczema in adults [14].
We have identified a direct relationship between the
presence of eczema and pruritus (p ≤ 0.000) (pruritus
is considered one of the symptoms of eczema [14, 15])
as well as psoriasis (p ≤ 0.000). Our findings are similar
to the results of several other studies in this respect.
— Pruritus: Pruritus can be attributed to several dermatological causes, such as atopic dermatitis, contact
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Table 4. Diseases and treatment
Diagnosis (n)

No treated (n)

Contact dermatitis

1

1

Allergic dermatitis

3

1

Eczema

4

3

1

Pruritus

14

12

2

Mycosis

30

11

Scabies

2

Onychomycosis

9

6

Warts

7

4

Plantar warts

5

1

Cellulitis

3

2

Antibiotic

1

Boil

5

1

2

Antibiotic

3

Onychopathy

12

9

1

Chiropody

2

Onychocryptosis

6

2

1

Chiropody

3

Hyperkeratosis and
helomas

41

27

9

Chiropody, plantar
orthosis and surgery

5

Xerosis

22

9

11

Emollient

2

Moles

3

3

Surgery, cryotherapy

Varicose ulcers

8

5

1

Surgery

2

Hyperhidrosis

24

15

4

Antifungal, astringent

5

Pink pityriasis

1

1

Stings

10

7

2

Corticoid

1

Others

6

3

Treatment

Do not know,
no answer (n)

1

Corticoid

1

9

Antifungal

10

1

Antiparasitic

1
3

2

Surgery, cryotherapy

1
4

3

dermatitis, xerosis, eczema or scabies [16]. A significant
relationship was found between the presence of pruritus
and scabies (p ≤ 0.000), xerosis (p ≤ 0.005), eczema
(p ≤ 0.000), as was demonstrated in the Herade and
Urbina study [16]. In addition, pruritus may be a sign of
dermatological diseases such as atopic dermatitis and
psoriasis; the present study has found a relationship
between pruritus and psoriasis (p < 0.005).
— Mycosis: The use of non-breathable footwear, extended
working hours, and exposure to excess humidity at sea
result in a high incidence of tinea pedis in individuals
wearing occlusive footwear [17–19]; exogenous transmission of mycosis in susceptible individuals is common
under the above-listed conditions [20, 21].
— The World Health Organization (WHO) states that the
overall prevalence of superficial mycoses is very high,
affecting between 20% and 25% of the general population, the condition is more frequent in humid climates
[22]. A total of 21.9% of the subjects involved in this
study reported either past or present history of mycosis,
which is consistent with the WHO data.

22

Treated (n)

— Scabies: Scabies, like mycosis, can be spread by direct or
indirect contact through the use of common objects [23].
Although the study did not find a high prevalence of scabies among the participants (1.5%), it should be noted
that some authors have attributed a higher prevalence
of scabies to high humidity (air humidity is naturally
higher at sea) and warm climates (some shipping routes
pass through hot climate regions).
— Onychopathies:
• Onychocryptosis: According to the consulted biblio
graphy, onychocryptosis is significantly associated
with hyperhidrosis [24]; this relationship, however,
has not been confirmed by the results of this study.
No significant association was found between the
occurrence of onychocryptosis and the use of safety
footwear, although we have identified a relationship
between this pathology and psoriasis (p ≤ 0.000).
• Onychomycosis: The present study found that the
prevalence of onychomycosis was 6.5%. The findings
in this respect are incompatible with the available
literature [25, 26].
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— Warts and plantar warts: There is no available literature
on the prevalence of plantar warts in adults which could
serve as the basis for comparison (the prevalence of
cutaneous warts in adolescents has been estimated at
0.8–22%). According to the literature consulted [27–29],
low prevalence of warts and plantar warts might be
attributable to stronger immunity in adults.
— Cellulite: There are no updated studies on the prevalence of cellulite in the working population [30]. The
prevalence of cellulite in our study was found to be 2.2%.
— Bound: Several studies [31] have suggested that obesity
is associated with the increase in the prevalence of this
pathology; our study findings are similar in this respect
(p ≤ 0.011).
— Helomas and tylomas: The current study showed the prevalence of helomas and tylomas at 29.9%. In older individuals [32], the prevalence was found to be 20.8%; however,
because of significant differences between the two populations, the comparison is not useful. The high incidence
of the pathologies can be due to the use of wrong footwear
and difficult working conditions, for example, standing on
mobile platforms for long hours, which causes changes in
foot biomechanics and static foot posture, which in turn
can cause overload in different areas of the foot.
— Xerosis [33]: Xerosis was found to be one of the most
prevalent diseases among the study subjects, affecting
16% of the sample. Interestingly, 40.9% of the affected
workers who suffer from it are not following any treatment. The prevalence of xerosis in the elderly population
is 66.7% [32], but this population group cannot be compared to our study sample because work-related xerosis
could be caused by exogenous factors, whereas in the
elderly it is normally age-related.
— Premalignant and malignant moles: According to the
American Cancer Society [34], melanomas represent 1%
of all skin cancers. In the current study, the prevalence
of premalignant and malignant moles was 2.2%, which
is higher than in the previously mentioned study. This
higher prevalence may be due to more frequent exposure to sun radiation in this group of workers.
— Varicose ulcer: The prevalence of venous ulcers in people over 65 years is estimated at 5.6% [35]. In the
current study it was found to be 5.8%, of which 62.5%
cases were left untreated. The explanation for a higher
prevalence of varicose ulcer in the study sample may
be the working conditions, i.e. working in a standing
position for long hours.
— Hyperhidrosis: In the literature reviewed, we have found
that the condition is present in 2.8% of the population
in the United States population [36]. In comparison,
we found that hyperhidrosis affected 24 of the study
subjects (17.5%), which is particularly alarming.

— Pityriasis rosea: In the literature, the prevalence of
pityriasis rosea is estimated at 0.36% [37, 38] in dermatological patients [39, 40]. In the present study, only
one person manifested this pathology, which represents
0.7% of the sample (a higher percentage than in the
referenced studies), possibly due to the age range of
the workers involved in the current study.
— Psoriasis: This pathology cannot be associated with
working conditions but rather with the development of
other diseases, or the occurrence of certain precipitating factors such as traumas, which are quite frequent
among sea workers [41]. It affects between 0.1% and 3%
of general the population [42] but our study showed
a prevalence of 3%, which is consistent with the data
found in the literature consulted.
As for the treatment of pathologies, the results of the
study show that not all cases of the more frequent pathologies, such mycosis, helomas, tylomas and hyperhidrosis,
have been treated, unlike cellulitis. This may be due to the
fact that the diseases mentioned in the first place are not
incapacitating and do not prevent embarking, while in the
case of cellulitis, due to its seriousness, a worker would be
declared unfit for boarding.
In spite of this, other pathologies should not be downplayed, since they can also lead to more serious problems.
Taking into account the discussion recently presented,
it is possible to objectify what has been similarly highlighted in other investigations [43–45], which is the important relationship between working conditions at sea and
health problems at the skin level [45]. For this reason,
these aspects have been studied for some time, although
this study focuses on the podiatric level. Although there is
more research, it has been observed that there is a scarcity
of epidemiological studies in Latin America in contrast to
other more developed countries [44].
On the other hand, the literature review developed by
Jensen et al. [44] highlights the importance of doing studies
about occupational health problems, giving special relevance to skin lesions, with the aim of developing prevention
systems [44, 45].
All these aspects and the results of our study also agree
with the research carried out by Loddé et al. [46], in which
they state that the maritime environment constitutes a risk
factor for the development of skin conditions, causing pathologies of great relevance and severity [46].

LIMITATIONS OF THE STUDY
Concerning the limitations of the study, it is necessary
taking into account that weight and height are estimated by
the worker himself, and therefore do not provide a reliable
BMI. This is because there is a tendency to say that we are
taller and lighter than we are.
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Although the questionnaire was covered by the worker
himself, the doctor who developed the medical check-up,
explained them that they could only cover in the questionnaire the diseases that had been previously diagnosed by
a health professional.
Regarding the healthy worker effect in our results, it
is necessary to mention that only healthy seafarers can
embark, so the sample studied did not present important
systemic pathologies. Likewise, this study is a descriptive
observational study of prevalence, in which the aim is to
estimate the characteristics of the sample in relation to the
objective of the study previously described.

CONCLUSIONS
As can be seen from the article, we have found that the
variety and prevalence of in the study population is higher
than in the general population.
It is worrisome that a large number of workers presenting with dermatological conditions do not receive appropriate treatment. Although some of these conditions are
not extremely serious, they can have a negative impact on
a worker’s quality of life (both the condition of their feet and
their general condition).
If we add to the above that a vast majority of the sea
workers have never had a podiatrist consultation and that
there is no podiatric assessment protocol when performing
the medical examinations prior to boarding, we consider that
it would be necessary to include the podiatric consultation
in the said occupational fitness assessments.
Due to an increased incidence of premalignant and
malignant moles, it would be advisable to conduct awareness campaigns among sea workers to remind them of
the necessity to periodically check their lower limbs for any
newly appearing or changing moles.
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