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ABSTRACT

Background/Aims: Professional athletes offen encounter foot nail issues due to the demands of
their intensive fraining and the conditions within their sports footwear. The aim of this study is to
assess the prevalence of nail disorders affecting professional athletes, characterize their types, and
L?enlhfy predisposing factors, shedding light on a critical but often neglected area in sports-related
ealt
Methods: We surveyed 120 professional athletes from football and basketball teams across three
maijor sports clubs. Data on sociodemographic factors and nail issues were collected via a detailed
questionnaire and corroborated with dermatological exams.
Results: The research included 108 football players and 12 basketball players, with 13 female
athletes among them. The average age of the participants is 22.87, and their average sports
career duration is 6.72 years. Ingrown toenails were reported by 81 athletes (67.5%), with 35 cases
involving multiple regions and 9 cases a single region. The condition was most frequently found
in the first foe, presenting in 41 instances. A significant associatfion was found between ingrown
toenails and both age and sports activity duration (p=0.006 and p<0.001, respectively). Drying
between toes was more prevalent among those with ingrown toenails (p=0.005). No significant
relationship was observed with other factors such as shoe type, nail cutting habits, pedicure
history, fungal infections or symptoms like sweating and swelling. Dermatological assessments also
idenfified subungual hematoma in 25 athletes, hyperkeratosis in 5, and nail dystrophy in 23.
Conclusion: In professional athletes, a high incidence of ingrown toenails has been associated with
increased duration of sports activity; however, no correlation was found with known predisposing
factors such as improper nail cutting orincorrect footwear selection, suggesting that the meticulous
foot care practices of athletes may mitigate these risks. Proactive dermatological surveillance and
tailored educational interventions are imperative for athletes to preemptively address podiatric
ailments and uphold optimal performance.
Keywords: Nails; Athletes; Nails, Ingrown; Football
oz
Amag: Profesyonel sporcular, yogun antrenman kosullar nedeniyle siklikla ayak firnak sorunlaryla
karsilasirlar.  Bu ¢alisma, profesyonel sporculan etkileyen firnak hastaliklarinin - yayginhigini
degerlendirmeyi, fiplerini karakterize etmeyi ve predispozan faktdrleri tanimlamayi, sporla ilgili
sagligin kritik ancak siklikla ihmal edilen bir alanina isik tutmayr amaclamaktadir.
Yontem: Ug bUyUk spor kulibUnin futbol ve basketbol takimlarindan 120 profesyonel sporcunun
ayak tirnak sorunlar degerlendirildi. Sosyodemografik faktérler ve tirnak sorunlarina iliskin veriler
ayrntill bir anket araciigryla toplandi ve dermatolojik muayeneleri yapildi.
Bulgular: Arastirmaya 13’0 kadin sporcu olmak Uzere 108 futbolcu ve 12 basketbolcu dahil edildi.
Katilimcilarnin ortalama yasi 22,87, ortalama spor kariyeri uzunlugu ise 6,72 yildi. Ayaklarda tirnak
batmasi 81 sporcu (%67.,5) tarafindan bildirildi; 35 vaka birden fazla bélgede ve 9 vaka tek bir
bdlgede batma tanimladi. Bu durum en sik 41 vakada birinci ayak parmaginda gorildd. Tirnak
batmasi ile yas ve spor aktivite stresi arasinda anlamli iliski bulundu (sirastyla p=0,006 ve p<0,001).
Tirak batmasi olanlarda ayak parmak aralarini kurulama aliskanligr daha sik goérdldu (p=0,005).
Ayakkabi tipi, tirak kesme aliskanligi, pedikir gegmisi, mantar enfeksiyonu, terleme, sislik sikayeti
gibi diger faktorlerle anlamli bir iliski gézlenmedi. Dermatolojik degerlendirmelerde 25 sporcuda
subungual hematom, 5'inde hiperkeratoz ve 23'Unde tirnak distrofisi tespit edildi.
Sonuglar: Profesyonel sporcularda, yUksek oranda gérilen ayaklarda tirnak batmasi, artan spor
aktivitesi sUresi ile iliskilendirilmistir; ancak uygunsuz firnak kesimi veya yanlis ayakkabi secimi gibi
bilinen predispozan faktorlerle hicbir korelasyon bulunamamistir; bu da sporcularin dikkatli ayak
bakimi uygulamalarinin bu riskleri azaltabilecegdini dUsundUrmektedir. Proaktif dermatolojik gézetim
ve kisiye 6zel egitim miUdahaleleri, sporcularin podiatrik rahatsizliklan énleyici bir sekilde ele almasi
ve optimum performansi sUrdUrmesi igin zorunludur.

Anahtar kelimeler: Tirnak, sporcular, trnak batmasi, futbol

Physical activity is universally acknowledged for its The foot is a complex anatomical structure that bears
health benefits, enhancing both physical and mental the brunt of repetitive impacts and pressures during
well-being. However, professional athletes, due to athletic activities. This constant stress, coupled with the
the nature of their rigorous training and competitive confined conditions of sports footwear—often under
environments, offen face a unique set of health moist and frictional circumstances—increases the risk of

challenges. Among these,

foot-related ailments developing a range of podiatric conditions, including

are particularly common owing to the combination various nail disorders. Such afflictions can range from
of mechanical stress, repeated trauma and the common fungalinfections to more serious structural nail

microenvironments created by sports footwear.

changes resulting from repeated frauma. Moreover,
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the close quarters of locker rooms and communal
showers facilitate the spread of infectious agents,
compounding the likelihood of dermatological issues.

The implications of neglected foot health extend
beyond discomfort; they can adversely affect an
athlete's performance, potentially leading to more
severe injuries and even impacting feam dynamics.
Prompt identification, effective management, and
preventive strategies are therefore crucial components
in the holistic healthcare of athletes.

In the light of these considerations, the aim of this study
is fo investigate the prevalence and types of foot nail
issues among professional athletes. By doing so, we
hope to confribute valuable insights to the domain of
sports medicine, particularly in the field of preventative
dermatological care for athletes.

Material and Methods
Study Population and Data Collection

Between February 2021 and November 2023, we
conducted a survey involving 120 professional
athletes from the football and basketball teams of
three major sports clubs. A questionnaire, designed
by our research team, gathered data on the athletes’
sociodemographic characteristics and nail-related
issues. Alongside the questionnaire, we performed
dermatological physical examinations on the
participants.

Questionnaire Design

The questionnaire commenced with a preamble
explaining the study's goals and the responsible
academic department’s information. A consent form
was presented at the outset, offering options to ‘agree
to participate’ or ‘decline participation’. Those who
chose ‘decline participation’ were excluded from
further contact. The questionnaire was enhanced with
visual aids to help participants, pinpoint the location
of their nail problems, specify their shoe type, and
describe their nail-cutting practices.

Inclusion and Exclusion Criteria

Eligible partficipants for this study must provide
informed consent and have played basketball or
football professionally for atf least one year with a valid
license. Conversely, individuals will be excluded from
the study if they do not provide informed consent
or have played basketball or football professionally
for less than one year. This approach ensures that all
participants have a comparable level of professional
experience, crucial for the reliability and validity of the
study findings.

Ethical issues and permissions

Ethical permission was obtained from the Karadeniz
Technical University, Medical Faculty Clinical / Human
Research Ethics Committee for this study with date
2017 and number 44, and Helsinki Declaration rules
were followed to conduct this study.
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Statistical Analysis

Data analysis was conducted using SPSS version
23.0. Descriptive data were summarized with counts
and percentages. For categorical variables, the
comparison was made using the Chi-square test. The
Kolmogorov-Smirnov test assessed the normality of
the distribution. For normally distributed continuous
variables, we applied the Student's t-test, while the
Mann-Whitney U fest was used for variables not
normally distributed. Spearman’s correlation test
facilitated the correlation analysis. We considered
a p-value of less than 0.05 as indicative of statistical
significance.

Results
Participant Demographics

A total of 120 athletes were assessed, comprising 13
females (10.8%) and 107 males (89.2%). The mean age
of participants was 22.87 years (SD £4.68, range 17-35).
The majority were football players (108, 90%), while
the rest were basketball players(12, 10%). The athletes
tfrained for an average of 1 hour and 15 minutes per
day, 5-6 days a week with a mean sports involvement
of 6.72 years (SD +4.89, range 1-20 years).

Education and Health

Educational levels among 104 athletes were as follows:
primary education (36, 34.6%), secondary education
(54, 51.9%), and university graduates (14, 13.5%). One
athletewasonadalimumabandazathioprinetreatment
for a rheumatological condition. Dermatological
issues were limited to vitiligo (2 athletes) and contact
dermatitis (2 athletes). Reported medication use
included vitamin supplements (3 athletes), systemic
isotretinoin (1 athlete), escitalopram (1 athlete), and
the aforementioned adalimumab and azathioprine (1
athlete). Pedicures were common (50 athletes, 43.5%),
with one reporting complications. Non-sports-related
foot trauma was reported by 13 athletes.

Ingrown Toenails

A history of ingrown toenails was reported by 81
athletes (67.5%). Demographic and behavioral
characteristics stratified by the presence of ingrown
toenails are presented in Table 1. Age and duration
of sports activity were significantly associated with
ingrown toenail occurrence (p=0.006 and p<0.001,
respectively), as detailed in Table 2, which illustrates
the correlation between these variables and ingrown
toenail incidence. The practice of drying between
toes was significantly more common in those with a
history of ingrown toenails (p=0.005). No significant
correlations were found with other researched factors.

The number of past ingrown toenail episodes was
recorded for 46 athletes, with a distribution as follows:
one episode (11 athletes), two episodes (12 athletes),
three episodes (2 athletes), four episodes (20 athletes)
and five episodes (1 athlete).
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Figure 1. Photographic representations of participant cases. Figures 1-11 depict dystrophic nail changes attributed to sports-related trauma.
Figures 12-15 demonstrate subungual hematomas alongside traumatic nail alterations.

Preventative Measures and Treatments

For prevention purposes, 27.6% cut the nail comner,
2.6% rested their feet elevated, 9.2% applied antibiotic
cream, and 60.5% received professional help.

consulted  manicurists/
pedicurists  (41.8%). podiatrists  (18.2%), family
physicians (16.4%), orthopedic specialists (14.5%),
general surgeons (3.6%), and dermatologists (5.5%).
Despite being included as an option in our survey,
none of the participating athletes selected the choice
indicafing that they had consulted with a plastic
surgery specialist.

For treatment, athletes

Ingrown Toenail Characteristics

In terms of location, 35 cases involved multiple regions,
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and 9 cases involved a single region. The distribution
was as follows: bilateral involvement on all four sides
of the first toe in 19 cases, bilateral medial edges of
the first toe in 5 cases, bilateral lateral edges of the
first toe in 5 cases, bilateral involvement with one
medial and the other mediolateral side of the first toe
in 3 cases, bilateral involvement of the fourth and fifth
toes in 1 case, involvement of all four sides on the first
toe plus one side of the second toe in 2 cases, and
unilateral involvement of the first foe (medial side in 4
cases, lateral side in 3 cases) and the lateral sides of
the second toe in 2 cases.

Treatment Modalities

Treatments included nail avulsion (24 cases, 61.5%),
nail brace and tube treatments (3 cases, 7.7%), oral
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Table 1. Demographic and Behavioral Characteristics by Presence of Ingrown Toenails

Variables Overall Population (n=120) No Ingrown Nails (n=39) Ingrown Nails (n=81) p-value
Age (years) 22.87+4.68 21.39£4.32 23.60%4.70 0.006
Gender

Female 13 [ 7 0.348
Male 107 33 74

Duration of sports activity (years) 6.72+4.89 4.24+4.08 7.65+4.88 0.000
Type of Sports

Basketball 12 5) 7 0.523
Soccer 108 34 74

Pedicure History

Absent 65 23 42 0.150
Present 50 11 39

Non-Occupational Trauma

Absent 104 35 69 0.063
Present 13 1 12

Preferred Non-Sport Shoes tip type

Narrow 8 1 11 0.393
Wide 30 11 19

Preferred shoe size

Large 25 ) 20 0.179
Fitting 41 15 26

Person who cuts nails

Self 103 33 70 0.339
Others 13 2 11

Nail Cutting Style

Short and Deep 6 1 5

Rounded 71 19 52 0.542
Deep Corners 12 & 9

Straight Across 25 10 15

Sweating

Absent 97 30 67 0.935
Present 20 [ 14

Bad Odor

Absent 112 88 79 0.169
Present 5 8 2

Swelling

Absent 111 36 75 0.175
Present [ 0 6

History of fungal Mycosis

Absent 99 34 65 0.603
Present 21 5 16

Onychomycosis

Absent 109 36 73 0.698
Present 11 3 8

Frequency of Washing Feet

Once a day 102 33 69 0.672
Less often 11 5] 8

Drying Between Toes

Absent 48 22 28 0.005
Present 68 14 54

Table 2. Correlation Between Age, Duration of Sports Activity, and Incidence of Ingrown Toenails

variable Correlation Coefficient
Age 0.264
Duration of sports activity 0.348

anfibiotics (4 cases, 10.3%), antibiotic creams (7 cases,
17.9%). and pain medication (1 case, 2.6%).

Physical examination findings

We observed subungual hematoma in 25 cases,
subungual hyperkeratosis in 5 cases and dystrophic
changes such as nail splitting, ridging, and pigmented
bands at the nail tips in 23 cases (Figure 1).

Discussion

Athletes especially soccer players are prone to
specific nail dystrophies due to the considerable forces
exerted on the feet during abrupt kicking motions. The
nail plate and surrounding periungual area are subject
to significant pressure and trauma during athletic
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P-value
0.006
<0.001

activities. The specific forces exerted on the feet vary
by sport, leading to distinct sport-related nail changes
(1.2). Trauma to the nail unit is a common cause of
onychodystrophy and may be acute, resulting from a
single severe injury, or chronic, due to repetitive minor
injuries. Acute frauma can prompftly lead to splinter
hemorrhages, subungual hematomas, and potential
nail loss. In soccer players, fraumatic injuries to the
toenails frequently result in subungual hematoma. This
condition is analogous to ‘tennis foe’, which typically
affects the first and second digits as a result of abrupt
stops and starts, as well as ‘jogger’s toe’, commonly
involving the third fo fifth digits (1). In our study,
subungual hematoma was observed in the first toe
of 22 soccer players and 2 basketball players, while
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separately, a hematoma was detected in the second
toe of another soccer player.

Delayed nail deformities may encompass nail splitting
and ridging, pterygium development, hook nails,
pigmented bands and ectopic nail formation (3).
Chronic sports-related trauma is also associated with
subungual hyperkeratosis, as indicated in the study
by Ergun et al. with a prevalence of 14.6% among
the subjects examined (4,5). Our study identified
subungual hyperkeratosis in 5 soccer players and
dystrophic changes such as nail splitting, ridging, and
pigmented bands in 23 athletes, 21 of whom were
soccer players. In our study, the low incidence of
subungual hyperkeratosis and dystrophic nail changes
is attributed to the high rate of ingrown toenails and
the subsequent increased attention to foot care.

Sporting activities may be regarded as a potential risk
factorforonychocryptosis (ingrownnails), butthe sparse
data available do not establish a direct correlation
between these factors (6-10). Onychocryptosis is an
exceedingly uncomfortable and painful condition,
occurring when the lateral edge of the nail embeds or
is forced into the lateral nail fold (6,7). The prevalence
of this condition is not well-defined; however, a
screening study in the United States identified a rate
of ingrown nails at 24 cases per 1,000 individuals (11).
Trauma is recognized as one of the causative factors
for ingrown nails (7-10). In our previous study, which
assessed the clinical features of 206 adult patients
with ingrown toenails, we found that 20.5% had a
history of engagement in sports activities and 24.3%
had a history of trauma (12). In our current study, we
detected onychocryptosis in 67.5% of professional
athletes. Only 14.8% of the cases with onychocryptosis
had a history of non-sport related trauma. We found a
statistically significant correlation between the age of
our subjects and the duration of their sports activities
with the frequency of onychocryptosis.

One of the most significant factors known to
contribute to the development of ingrown nails is the
use of inappropriate footwear, such as shoes with
pointed foes, or socks that cause recurring trauma
(12,6,7,10,13). Tight shoes or socks can compress the
lateral part of the nail, leading to penetration of the
soft tissue. Consequently, inflammation and foreign-
body reactions may occur in this area. In our previous
study, an alarmingly high rate of 46.2% of subjects
were found to be wearing unsuitable shoes (12).
Additionally, the practice of nail cutting has been
correlated with ingrown nails in several studies, with
improper techniques being identified as common
etiological factors (12,6,7,10,13). Cutting the nail at
an angle can result in the formation of spicules. As
the nail grows out, these spicules can embed into the
distal lateral nail fold, thereby provoking a foreign-
body response. Therefore, frimming the nail too short
or at an angle can cause the corners of the nail to
be situated more proximally, leading to the corners
growing inward towards the depth of the fold. In our
previous study, 73.5% of patients frimmed their nails in
a rounded fashion (12).
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Prevention strategies are crucial and should include
the use of well-fitting footwear that provides midfoot
stability and ample space in the toebox to avert
compression-related issues. It is also recommended to
trim nails straight across fo distribute force evenly and
reduce the likelihood of nail dystrophies (2,14). When
our subjects developed symptoms of onychocryptosis,
they frequently soughtinitial freatment from manicurists
and podiatrists. We believe that early diagnosis and
proper management are crucial for professional
athletes with onychocryptosis to prevent impairment
of performance and quality of life. Therefore, providing
education on this topic to both athletes and those
who support them is essential.

However, in this current study involving professional
athletes, when we assessed the predisposition to
ingrown nails in relation to incorrect cutting habits
and footwear choices, we did not find any significant
difference in cases with ingrown nails. This suggests
that professional athletes may be more attentive to
their foot care.

Hyperhidrosis can compromise foot hygiene by causing
maceration of the skin, and this moist environment
may lead to foot infections. The edema associated
with such infections can create conditions that
promote the development of ingrown nails (6,7,15,16).
In our previous study, the incidence of hyperhidrosis in
patients with ingrown toenails was reported as 16.8%
(12). Similarly, in this study focused solely on athletes,
we found a comparable hyperhidrosis frequency
of 15.7%. However, we did not observe a significant
difference in the prevalence of hyperhidrosis between
patients with ingrown nails and those without.

Ingrown nails are commonly observed in the hallux,
which is the medical term for the big toe (12,17). The
hallux bears a significant portion of the body’s weight
during walking, which can push the soft tissue upward
around the edge of the nail, leading to ingrown
nails. The hallux is also the toe most affected by the
interaction between the foot and the shoe, as well
as by any abnormalities in pedal biomechanics.
The literature often reports a higher incidence of
ingrown nails on the lateral (outer) margins of the nail
(6,12,15,18). When a person stands, the hallux tends to
rotate medially (inward), and when the foot is lifted, it
returns to its original position. Concurrently, the body
of the nail may move laterally, which is why ingrown
nails are more commonly observed on the lateral side
(15). Additionally, within the confines of a shoe, the
second toe may be pressed against the lateral margin
of the hallux, increasing pressure on that side and
thus promoting ingrowth (13). Consistent with these
findings, our study also found that ingrown nails were
present in the first toe (hallux) of 41 cases.

Pico et al.’s study found a notable occurrence of
onychocryptosis in athletes, linking it fo nail plate
hardness, which may be caused by the mechanical
stress of sports activities. (8,9,19) Their research,
involving 140 young athletes and non-athletes, also
suggests that active males and non-active females
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are more prone to ingrown toenails, indicating that
physical activity and gender may influence the
development of this condition. However, our study did
not find a significant gender-related difference in the
incidence of onychocryptosis, which could be due to
variations in sample size, sporting activities included,
or diagnostic methods. These contrasting findings
highlight the complexity of factors contributing to
onychocryptosis.

Zaraa et al.’s study examined sports-related skin issues
among 30 athletes, consisting of 18 soccer players
and 12 basketball players, and reported that 87%
prevalence of skin infections were mostly fungal (20).
The average age of the cohort was 25.3 years, ranging
from 18 to 35 years. In addition to infections, traumatic
skin lesions were also common, with 20 of the 30 athletes
affected, primarily by calluses and nail disorders, which
comprised 80% of the traumatic dermatoses noted.
These findings highlight the importance of routine
dermatological screenings for athletes to ensure early
detection and treatment of sports-related dermatoses
that could impair performance. The higher occurrence
of dermatoses compared to our younger cohort may
reflect the older age and longer sports involvement of
Zaraa et al.’s participants.

Athletes, including soccer players, are prone fo
cutaneous mycofic infections. The chronic sweating
experienced by athletes leads to skin maceration,
which compromises the protective barrier of the
stratum corneum and increases susceptibility to
infections. The interdigital spaces of the feet are
particularly vulnerable. The combination of warmth,
friction, and physical contact, along with communal
use of showers and changing areas, confributes to the
high incidence of viral, bacterial, and fungal infections
in athletic populations. Onychomycosis in athletes
commonly affects nails that have been damaged or
are under trauma, and this may be exacerbated by
bacterial infections, potentially leading to paronychia.
Prompt diagnosis and treatment are essential to
reduce the spread of these conditions.

In a study by Purim KS et al., which involved 105
soccer players and 24 confrol subjects, tinea pedis
was observed more frequently in the confrol group
whereas onychomycosis was more prevalent among
the athletes. The reduced incidence of tinea pedis in
soccer players was attributed to professional foot care
and health education initiatives (21).

Ergun et al. examined 137 football players for superficial
fungal infections (4). Onychomycosis was diagnosed
in 9.5% of the players (13 cases), with one case also
displaying concurrent tinea pedis. Isolated finea pedis
was found in 3 cases (2.2%). Additionally, 20 players
(14.6%) presented with subungual hyperkeratosis,
14 (10.2%) with yellow nail discoloration, 11 (8%) with
onycholysis, and 5 (3.6%) with black discoloration
of the nail. In 9 of the 20 players with subungual
hyperkeratosis, no fungal growth was detected
through direct microscopy or culture. Similarly, 6 of
the 14 players with yellow nail discoloration showed
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no fungal growth. Another study found that 18 out
of 23 soccer players (78.26%) displayed no signs of
mycotic infection. However, two players (8.70%) were
diagnosed with tinea pedis, and three participants
(18.04%) had onychomycosis concurrent with tinea
pedis (22). Our study did not include a laboratory
evaluation for fungal infections as per our research
design. Nevertheless, medical histories revealed that
21 cases (17.5%) had a history of foot fungus, and 11
cases (9.2%) had a history of nail fungus.

Poor foot hygiene and a higher rate of fungal
and bacterial infections can lead to inflammation
and edema, which may predispose individuals to
developing ingrown toenails (6,15). The discomfort
caused by ingrown toenails typically resultsinincreased
aftention to foot care. This level of care is likely to be
even more pronounced among professional athletes.

Conclusion

It is imperative that athletes undergo routine
dermatological screenings to identify and manage
skin conditions early, preventing any adverse impact
on their athletic performance. Within the population of
professional athletes, we have observed a significant
prevalence of ingrown toenaqil occurrences that
directly correlate with the extended periods of sporting
engagement. Interestingly, our study did not establish
any significant relationship between this condition
and the commonly acknowledged contributory
factors, such as the practice of incorrect nail frimming
techniques or the selection of inappropriate footwear.
This unexpected finding might be attributed to the
heightened diligence that athletes typically apply
to their foot care routines, which could potentially
counterbalance the effects of these otherwise
contributory factors. Implementing an educational
program specifically designed for athletes is vital.
This program would teach athletes to recognize the
early signs of nail and skin disorders, underscore the
significance of maintaining proper foot hygiene, guide
them in choosing suitable footwear, and instruct them
on appropriate responses to injuries or infections.
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