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Abstract

Introduction: Dermatoses are a common problem among athletes due to exposure to various
chemical substances, close skin contact with other individuals and higher risk of abrasions
and skin trauma. Dermatoses affecting athletes may be divided to inflammatory, infectious
and mechanical dermatoses. Due to various presentations, athletes should not neglect any
lesions on their skin and should seek medical help. Physicians must remember about thorough

examination including skin, to check if athletes can exercise and participate in sport events.

Purpose of work: The aim of this article is to emphasize the association between dermatoses

and sport activities, including the necessity of their proper diagnosis and treatment.

Materials and methods: Articles in Pubmed database were researched using following
keywords: dermatoses among athletes, sport dermatoses, infections among athletes, exercise-

induced anaphylaxis.


mailto:anetakondratowiczpl@gmail.com

Conclusions: Skin diseases may affect athletes’ performance and require them to cease
professional training and close contact with other athletes. Physicians must remember the
necessity of an accurate diagnosis and prompt initiation of the treatment to avoid delay in

practice, team training and competitions.

Keywords: dermatoses, athletes, sports dermatology, contact sports

Introduction

Dermatological diseases are commonly associated with exercising. They can be divided into
some sections, such as inflammatory diseases, infectious or mechanical. Inflammatory
conditions include contact dermatitis, urticaria, exercise-induced anaphylaxis. Infectious ones
- tinea pedis, impetigo, folliculitis and herpes simplex infection. Mechanical disorders involve

talon noir, as well as blisters. [1]

It is crucial to perform proper examination of the athletes by physicians before participation in
competitions to be certain about their good health condition and ability to get involved in
sport activities. Doctors are required to perform physical examination of athletes including
skin condition as well as cardiovascular, neurological or pulmonary system. It is necessary to
thoroughly diagnose each athlete. [2] Infectious diseases are commonly diagnosed among
athletes involved in contact sports due to higher possibility of transmission when close skin —
to — skin contact occurs. Abrasions and cuts on the skin may facilitate the spreading of
infections. Sharing and not cleaning equipment, and a warm environment also enable
transmission. Prompt diagnosis allows athletes to get proper treatment and return to exercising

without risk of disease transmission to their teammates and competitors. [1,3,4]

This article focuses on the main skin disorders among athletes, their etiology, characteristics

and management.



Tinea pedis

Tinea pedis is a superficial fungal infection affecting feet, typically caused by two

dermatophytes: Trichophyton rubrum and Trichophyton interdigitale.[5,6]

Sweating, excessive exposure to water, occlusive footwear (creating warm and wet
environment), sharing bathrooms, showers and pools are some of various factors predisposing
to fungal transmission. The infection is also called athlete’s feet due to its high prevalence
among exercising individuals. Swimmers are more prone to infection due to long exposure to
water as well as walking barefoot by swimming pools and in locker rooms. Wearing occlusive

shoes for prolonged time also contributes to dermophytes growth by footballers.[5,6]

There are three main types of tinea pedis: hyperkeratotic tinea pedis, interdigital tinea pedis
and vesiculobullous tinea pedis. Hyperkeratotic form is associated with wearing moccasins
and presents with scaling, hyperkeratosis and erythema localized on the parts of foot covered
by moccasin — mostly plantar surface of the foot, both sides and distal part of dorsum. It is
mostly asymptomatic. Interdigital form localized in the web spaces is characterized with
maceration, scaling, peeling and erythema. It comes along with pruritus in the contrary to
hyperkeratotic form. Fissures accompanied by pain may also be presented. Vesiculobullous
type localizes on the soles of the feet and is characterized by vesicles and erythema.

Development of those lesions is quicker than in the two previous forms.[6]

Occult tinea pedis is an asymptomatic form of this infection, commonly occurring among
athletes. Dermatophyte is present on the skin, but carriers do not have symptoms. Noteworthy

is the fact that the lesions may appear due to suppression of the immune system. [7,8]

Most of the dermatophyte infections are treated with topical antifungal medications such as
allylamines, azoles, amorolfine or benzylamine. If the response is not adequate, systemic
drugs should be administered: terbinafine, fluconazole or itraconazole. They are used when
the infection is intense, chronic or repetitive. Systemic antifungal drugs may lead to various
adverse events including hepatotoxicity, gastrointestinal upsets (nausea, vomiting, diarrhoea),
headache and a lot of more. In account of them, patients should get such information from

their physicians to be prepared for their occurrence.[1,5,6]

If tinea pedis is not properly managed, it may result in secondary bacterial infections which

requires antibiotics administration — topical or systemic. Hyperkeratotic forms of tinea pedis



are recommended to be also treated with urea or salicylic acid. Keratolytic agents reduce the

plaques and thickness which intensifies effects of antifungal medications. [5,6]

Improvement of hygiene in locker rooms and swimming pool facilities is essential to manage

the transmission of fungal infection among athletes.

To prevent recurrent episodes of infection athletes should remember about thorough washing
of their feet and to maintain dryness of them, especially after showering. Individuals wearing
occlusive shoes for prolonged time may also use antifungal powder inside them. A moisture —
wicking fabric of socks may be also useful in maintaining dryness. Athletes should be advised
not to share their clothes, shoes and towels. Swimmers and divers must avoid walking
barefoot by the swimming pools and in changing rooms. Diabetes and immunodeficiency

contribute to higher risk of developing dermatophyte infection and to recurrences.[5,6]
Impetigo

Impetigo is a superficial bacterial infection caused by Streptococcus and Staphylococcus
species. It may be transmitted by close skin — to - skin contact or through skin abrasions. [3] It
is presented with vesicles, papules, plaques or honey-coloured crusts usually found on the
neck, head and extremities [1,9]. Diagnosis is based on physical examination and interview.
Most cases of impetigo can be treated with topical mupirocin, although severe cases requires

oral antibiotics administration.[3]

To avoid an infection, athletes are supposed to restrain from contact with contagious people
and they are also recommended not to share equipment and garment. To prevent infection of

open wounds, they must be properly managed.[3]
Folliculitis

Inflammation and infection involving hair follicles is called folliculitis and presents mostly
with pustules and papules. Folliculitis is mostly caused by Staphylococcus and Pseudomonas
and develops in occluded, covered areas. Pseudomonas infection can be a result of
inadequately cleaned bathtubs or whirlpools and may develop on the skin occluded under the
bathing suit. Treatment consists of topical or systemic medications containing antibiotics. As a
prevention, bath tubs should be thoroughly cleaned and athletes are not recommended to share

their equipment. [3,9]



Herpes simplex infection

Herpes simplex is a virus causing vesicular lesions on the skin. It is commonly transmitted by
skin - to - skin contact. There are two types of HSV: HSV -1 and HSV — 2 that are responsible
for infections in the human population. Group of athletes at high risk of infection are wrestlers
due to the intense skin contact among competitors, however HSV-1 infection may occur
among professionals in other disciplines where skin — to — skin contact is present, including

rugby players and boxers [10].

HSV-infection, specifically affecting wrestlers is called herpes gladiatorum. It is mostly
caused by HSV — 1 type of virus and is transmitted to the competitors as well as to the
teammates. Spreading the infection by contact with mats is less probable than the skin contact
transmission. [11] Primary herpes gladiatorum infection presents with groups of vesicles on
an erythematous skin, localized most frequently on head and neck, then extremities and trunk.
Vesicles evolve to erosions and ulcerations and eventually they heal and may be preceded by
tingling or tenderness of the affected areas. [10] Some athletes may present also symptoms

such as: headache, malaise, elevated body temperature or lymphadenopathy.

Recurrent outbreaks are milder and characterized by fewer vesicles and shorter duration.
Stress, fatigue, trauma, sunlight, hyperthermia and some drugs are factors contributing to
recurrence of infection.[12] Athletes in higher risk of developing recurrent infections are those

who are exposed to intense sunlight, like skiers or cyclists. [12,13]

To limit the spread of herpes simples skin infection athletes are recommended to avoid skin —
to — skin contact with other participants. In wrestling there is a higher risk of abrasions which
allows viruses to transmit more easily and wrestlers are more prone to get infected. [13]
Despite of absence of lesions on skin, athletes can be contagious if reactivation is
asymptomatic. Some studies indicate that valacyclovir can be used as a prophylaxis of herpes

gladiatorum outbreaks. [14]

Treatment consists of oral antivirals, mostly acyclovir and valacyclovir. It should be
emphasized that misdiagnosis is common and delays proper management of skin lesions what

may lead to further transmission to other athletes.[10]

Contact dermatitis



An inflammatory disease called contact dermatitis is caused by skin contact with various
substances. Contact dermatitis is divided into allergic contact dermatitis and irritant contact
dermatitis. Irritant contact dermatitis can be a result of direct contact with substances
damaging and irritating skin. It happens more often in case of longer duration of contact,
larger amount of substances and the mechanical trauma of the skin. Allergic contact dermatitis
is a hypersensitivity reaction caused by specific allergen. In the acute phase there are oedema,
erythema, itching, then it can lead to erosions, crusts, scaling and in the chronic phase there is

lithenification. [2,15]

Contact dermatitis is common among athletes as a result of intense sweating, friction and
substances used to produce sport equipment like in sailing, fishing, shoes in running, abrasive
surfaces of balls used in baseball or basketball, gloves in hockey. In water sports, contact
dermatitis results from equipment like goggles containing neoprene or rubber, swimwear,
nose clips as well as substances disinfecting water in swimming pools. [16] Professionals can
be also affected by a specific condition localized on palms and fingers, called ‘canyoning

hands’. It is a result of cold water and rock activities during canyoning. [17]

To limit the occurrence of this condition, avoiding contact with irritating substances is crucial.
As a topical treatment corticosteroids and calcineurin inhibitors are used. Oral steroids can be
considered if topical agents does not manage the symptoms. [16] Systemic
immunosuppressive agents such as cyclosporine and methotrexate are recommended only in

severe cases. To hydrate skin, patients are recommended to use topical emollients. [15]
Urticaria

Urticaria is an inflammatory dermatosis, characterised by wheals in different sizes as well as
angioedema, accompanied by pruritus. Depending on the time duration of the disease, two
types of urticaria are distinguished: acute, lasting less than six weeks, and chronic, lasting
more than 6 weeks. The last one is spontaneous or inducible by various factors.[18] Some
types of inducible chronic urticaria are more likely to afflict athletes, including cold urticaria,
solar urticaria or cholinergic urticaria. Cold urticaria occurs due to exposure to low
temperatures, for example in winter sports, or to cold water. On the other hand, solar urticaria
wheals appear after exposure to sun and localize in uncovered areas. [19] Cholinergic urticaria
is induced by elevated body temperature and sweating which often happens during exercising.
Wheals appear in a short time after beginning of exercising and sweating. It occurs more often

among young women. [3,19] Wheals usually localize on the neck and trunk, but they can



spread to other body parts.[20] They resolve in about 24 hours, usually after the end of the

exposure to the triggering factor. [1]

Management of urticaria includes systemic medications like antihistamines, corticosteroids,
immunosuppressant such as cyclosporine or methotrexate and leukotriene antagonists or
omalizumab (anti-IgE antibody). The best way of managing wheals is identification of

exacerbating factors and then its avoidance. [18]
Exercise-induced anaphylaxis

Exercise-induced anaphylaxis is a disorder occurring sporadically after exercising. Symptoms
are similar to those in anaphylaxis induced by other factors. It firstly presents with pruritus,
erythema and wheals, which are often larger than in cholinergic urticaria. Then it may
progress to angioedema, bronchospastic symptoms, sudden fatigue and gastrointestinal
symptoms including diarrhoea, nausea, vomiting. In most severe cases it can lead to collapse.
The cessation of activity after first symptoms should prevent their progression. Some factors
may trigger the exercise-induced anaphylaxis including exposure to high or really low
temperatures, alcohol or some food and drugs. [20-22]. The similar disorder called food-
dependent exercise-induced anaphylaxis happens to individuals who exercise after eating
specific food. Grains, mostly wheat, are substances frequently leading to elicit the episode.
[21] Athletes should avoid eating food containing allergens for 4 hours before exercising to

reduce the possibility of this type of anaphylaxis. [21,22]

Treatment of exercise-induced and food-dependent exercise-induced anaphylaxis is similar to
other types of anaphylaxis and contains intramuscular epinephrine, antihistamines, beta-
agonists, fluids and corticosteroids. Physicians should recommend patients to avoid co-
triggers and discontinue the activity after first symptoms in order to prevent occurrence of
anaphylaxis or progression of the episode. It should be emphasized that patients should be
educated about the epinephrine use if no reduction of the symptoms is present. The proper
management of comorbid allergic diseases is also important to reduce the chance of
anaphylaxis. [2,21] Intake of cromolyn sodium before meals [21] and sodium bicarbonate
before exercising might be considered as potential management preventing the anaphylactic

reaction.[20]

Talon noir



Talon noir is a condition characterized by dark pigmentation on the posterolateral surface of
the heel. It results from a haemorrhage, due to insufficient protection of blood vessels by fat
tissue. This condition predominantly affect athletes requiring many repeated starts and prompt
stops. which is frequent in football, basketball, tennis, but can also occur in other sports. It is
mostly found in young athletes. Although it may be mistaken for melanoma, talon noir is
asymptomatic and typically resolves spontaneously within a few weeks, requiring no

therapeutic intervention.[23,24]

Friction Blisters

Friction blisters are a result of various frictional forces involving one skin area. These
frictional forces cause intraepidermal splits that fill with fluid which is similar to plasma. [2,3]
Blisters are common among almost all athletes including ultramarathon runners and adventure
racers, soldiers, hikers, backpackers, military personnel and individuals who are active. [25-

28]

Blisters are often regarded as a minor injury, but they can cause pain, secondary bacterial
infections and have negative effect on the performance. [25] Friction blisters affect mostly
feet and hands.[1] Epidermolysis bullosa simplex, aplastic anemia or infections are some of
the blisters’ complications.[29] This is why it is important to identify potential factors that
cause them. Occlusive shoes and gloves lead to damp and hot environment which

substantially increase incidence of blister development due to change in skin barrier. [2]

Blisters can be prevented by focusing on decreasing friction and a less humid environment.
Double blind study conducted by Herring and Richie showed that acrylic socks significantly
reduced occurrence of blisters in comparison to cotton socks. Runners who used acrylic socks
developed much smaller lesions.[29] Usage of drying powders, absorbent socks, petrolatum
jelly and well fitted shoes are found as factors decreasing a risk of blister incidence.
Anticholinergic medications, injections of botulinum toxin or iontophoresis can reduce
perspiration which can help individuals with excessive sweating which is a contributing factor

to blisters.[2,30]

Treatment of friction blisters consists of sterile incision and drainage. A roof of blister should
be left intact serving as natural dressing.[2] Antibiotic medications are very rarely necessary.

[1,30]
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Conclusions

Skin diseases are prevalent among individuals all over the world, but they especially afflict
athletes due to close skin — to — skin contact, exposure to various irritating substances or
extreme temperature values. Intense sweating, sharing equipment and higher risk of abrasions
may also contribute to various dermatoses. Physicians should be aware of the frequency of
skin conditions among athletes and remember about the necessity of thorough examination
performed on athletes. Proper diagnosis leads to prompt initiation of effective treatment which
limits the disease progression and prevents spreading it to other individuals. Athletes usually
may return to their training shortly after treatment, but should remember about essential

preventive measures to avoid possible recurrent episodes of those diseases.

Author’s Contribution

Conceptualization: Zofia Jakubczak

Methodology: Zofia Jakubczak, Maria Weronika Zimniak

Software: Pawet Mitkowski, Marta Glabien, Daria Aleksandrowicz, Olga Wieczorek
Check: Karolina Kusiak, Anna Kus$nierz, Olga Wieczorek, Patryk Sliwiak

Formal analysis: Zofia Jakubczak, Maria Weronika Zimniak

Investigation: Pawet Mitkowski, Patryk Sliwiak, Aneta Kondratowicz,

Resources: Maria Weronika Zimniak, Pawel Mitkowski

Data curation: Karolina Kusiak, Anna Kus$nierz, Olga Wieczorek, Aneta Kondratowicz,
Writing — rough preparation: Zofia Jakubczak

Writing — review and editing: Maria Weronika Zimniak, Marta Glabien, Daria
Aleksandrowicz

Visualisation: Zofia Jakubczak

Supervision: Karolina Kusiak, Daria Aleksandrowicz, Anna Kusnierz, Aneta Kondratowicz
Project administration: Zofia Jakubczak, Maria Weronika Zimniak

All authors have read and agreed with the published version of the manuscript.

Funding Statement

Study did not receive special funding.
Institutional Review Board Statement
Not applicable.

Informed Consent Statement

11



Not applicable.

Data Availability Statement
Not applicable.
Acknowledgments

Not applicable.

Conflict of Interest Statement

The authors of the paper report no conflicts of interests.

Bibliography

1. Adams BB. Dermatologic disorders of the athlete. Sports Med. 2002;32(5):309-321.
doi:10.2165/00007256-200232050-00003

2.Emer J, Sivek R, Marciniak B. Sports Dermatology: Part 1 of 2 Traumatic or Mechanical
Injuries, Inflammatory Conditions, and Exacerbations of Pre-existing Conditions. J Clin
Aesthet Dermatol. 2015;8(4):31-43.

3.Carr PC, Cropley TG. Sports Dermatology: Skin Disease in Athletes. Clin Sports Med.
2019;38(4):597-618. doi:10.1016/j.csm.2019.06.001

4.Peterson AR, Nash E, Anderson BJ. Infectious Disease in Contact Sports. Sports Health.
2019;11(1):47-58. doi:10.1177/1941738118789954

5.Nigam PK, Syed HA, Saleh D. Tinea Pedis. 2023 Oct 29. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2024 Jan—. PMID: 29262247.

6.Leung AK, Barankin B, Lam JM, Leong KF, Hon KL. Tinea pedis: an updated
review. Drugs Context. 2023;12:2023-5-1. Published 2023 Jun 29. doi:10.7573/dic.2023-5-1
7. Attye A, Auger P, Joly J. Incidence of occult athlete's foot in swimmers. Eur J Epidemiol.
1990;6(3):244-247. doi:10.1007/BF00150426

8. Ogasawara Y, Hiruma M, Muto M, Ogawa H. Clinical and mycological study of occult
tinea pedis and tinea unguium in dermatological patients from Tokyo. Mycoses. 2003;46(3-
4):114-119. doi:10.1046/j.1439-0507.2003.00855.x

9. Pujalte GGA, Costa LMC, Clapp AD, Presutti RJ, Sluzevich JC. More Than Skin Deep:
Dermatologic Conditions in  Athletes. Sports  Health. 2023;15(1):74-85.
doi:10.1177/19417381211065026

10. Saleh D, Yarrarapu SNS, Sharma S. Herpes Simplex Type 1. 2023 Aug 28. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan—. PMID: 29489260.

12



11.Anderson BJ. The epidemiology and clinical analysis of several outbreaks of herpes
gladiatorum. Med Sci Sports Exerc. 2003;35(11):1809-1814.
doi:10.1249/01.MSS.0000093759.79673.3C

12. Gopinath D, Koe KH, Maharajan MK, Panda S. A Comprehensive Overview of
Epidemiology, Pathogenesis and the Management of Herpes Labialis. Viruses.
2023;15(1):225. Published 2023 Jan 13. doi:10.3390/v15010225

13. Adams BB. New strategies for the diagnosis, treatment, and prevention of herpes simplex
in contact sports. Curr Sports Med Rep. 2004;3(5):277-283. doi:10.1249/00149619-
200410000-00008

14. Anderson BJ, McGuire DP, Reed M, Foster M, Ortiz D. Prophylactic Valacyclovir to
Prevent Outbreaks of Primary Herpes Gladiatorum at a 28-Day Wrestling Camp: A 10-Year
Review. Clin J Sport Med. 2016;26(4):272-278. doi:10.1097/JSM.0000000000000255

15. Litchman G, Nair PA, Atwater AR, Bhutta BS. Contact Dermatitis. 2023 Sep 4. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan—. PMID:
29083649.

16. Kockentiet B, Adams BB. Contact dermatitis in athletes. J Am Acad Dermatol.
2007;56(6):1048-1055. doi:10.1016/j.jaad.2006.12.025

17. Descamps V, Puechal X. 'Canyoning hand': a new recreational hand dermatitis. Contact
Dermatitis. 2002;47(6):363-364. doi:10.1034/j.1600-0536.2002.470609 4.x

18. Dabija D, Tadi P, Danosos GN. Chronic Urticaria. 2023 Apr 17. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2024 Jan—. PMID: 32310370.

19. Pozderac I, Lugovi¢-Mihi¢ L, Artukovi¢ M, Stipi¢-Markovi¢ A, Kuna M, Feréek L
Chronic inducible urticaria: classification and prominent features of physical and non-
physical types. Acta Dermatovenerol Alp Pannonica Adriat. 2020;29(3):141-148. doi:
10.15570/actaapa.2020.29

20. Montgomery SL. Cholinergic urticaria and exercise-induced anaphylaxis. Curr Sports
Med Rep. 2015;14(1):61-63. doi:10.1249/JSR.0000000000000111

21. Feldweg AM. Exercise-induced anaphylaxis. Immunol Allergy Clin North Am.
2015;35(2):261-275. doi:10.1016/j.1ac.2015.01.005

22. Christensen MJ, Eller E, Kjaer HF, Broesby-Olsen S, Mortz CG, Bindslev-Jensen C.
Exercise-induced anaphylaxis: causes, consequences, and management
recommendations. Expert Rev Clin Immunol. 2019;15(3):265-273.
doi:10.1080/1744666X.2019.1562904

13



23.Metelitsa A, Barankin B, Lin AN. Diagnosis of sports-related dermatoses. /nt J Dermatol.
2004;43(2):113-119. doi:10.1111/j.1365-4632.2004.02101.x

24. Freiman A, Barankin B, Elpern DJ. Sports dermatology part 1: common
dermatoses. CMAJ. 2004;171(8):851-853. doi:10.1503/cma;j.1041143

25. Worthing RM, Percy RL, Joslin JD. Prevention of Friction Blisters in Outdoor Pursuits: A
Systematic Review. Wilderness Environ Med. 2017;28(2):139-149.
doi:10.1016/j.wem.2017.03.007

26. Anderson LS Jr, Rebholz CM, White LF, et al. The impact of footwear and packweight on
injury and illness among long-distance hikers. Wilderness Environ Med. 2009;20(3):250-256.
doi:10.1580/08-WEME-OR-196R2.1

27. Hoffman MD, Fogard K. Factors related to successful completion of a 161-km
ultramarathon. Int J Sports Physiol Perform. 2011;6(1):25-37. doi:10.1123/ijspp.6.1.25

28. Rushton R, Richie D. Friction Blisters of the Feet: A New Paradigm to Explain
Causation. J Athl Train. 2024;59(1):1-7. doi:10.4085/1062-6050-0309.22

29. Herring KM, Richie DH Jr. Friction blisters and sock fiber composition. A double-blind
study. J Am Podiatr Med Assoc. 1990;80(2):63-71. doi:10.7547/87507315-80-2-63

30. Brennan FH Jr. Managing blisters in competitive athletes. Curr Sports Med Rep.
2002;1(6):319-322. doi:10.1249/00149619-200212000-00003

14



