
Introduction

Microfungi are characterized by high 
ecophysiological plasticity enabling them to be adapted 
to the current conditions in the environment [1]. Due 
to their wide tolerance to environmental factors, 
they colonize most of the earth’s ecosystems [1, 2]. 
Microfungi can also occur in buildings, within the 

structure of building materials (e.g. wood, plaster or 
paint) and using them as a source of necessary nutrients 
[2-5]. Buildings are most often colonized by mold fungi 
of the genera Aspergillus, Alternaria, Cladosporium, 
Fusarium, Penicillium and Stachybotrys [6-8]. The most 
common genera of yeasts in buildings are Candida, 
Geotrichum, Malassezia, Rhodotorula, Saccharomyces 
and Trichosporon [5, 9, 10]. The presence of microfungi 
in rooms leads to damage to building materials and 
deterioration of the sanitary and epidemiological 
condition of rooms, which is directly related to the 
health risk of their users [2, 3, 5, 11].
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School buildings are particularly at risk of 
colonization by fungi because they are intended for 
many different functions. They are places of learning, 
eating, as well as sports competitions [6, 7]. According 
to Eurostat data from 2013, over 64 million students 
and 4.5 million teachers stay in school buildings every 
day. Statistical research indicates that children spend 
almost 80% of their time indoors, and school is the 
second place in the order in which young people stay 
the longest during the day, suggesting the need for 
constant monitoring of the sanitary condition of school 
buildings and take action to prevent the negative effects 
of indoor air pollution [6, 12]. 

Currently, school buildings are not used only 
during classes. Classrooms, changing rooms and 
gyms are rented or lent to users other than students. 
In smaller cities, due to the absence of independent 
sports facilities, competitions and tournaments of 
various disciplines take place in the gyms of school 
buildings. The presence of fungi in this type of room 
causes a special threat to athletes due to their increased 
sensitivity to microbial factors. This is associated with 
a weakening of immunity during and immediately after 
intense physical activity [2, 13]. The risk of infection is 
also increased by the possibility of damage to the skin 
surface during training and using the same equipment, 
showers, changing rooms and their equipment [2]. The 
literature indicates a relationship between increased 
sports activity and the frequency of mycosis of nails and 

smooth or hairy skin in humans however, this problem 
has not been sufficiently investigated [14].

Taking into account the adaptive properties of 
microfungi and the fact that rooms can be considered 
as separate ecological niches, characterized by an 
autonomous microclimate, they are given increasing 
attention in research [7, 15]. Therefore, the study aimed 
to determine the sanitary and epidemiological status 
of sports changing rooms, in the context of preventive 
health of athletes, by analyzing the diversity of the 
species composition of their mycobiota.

Material and Methods

Period and Area of   Research 

The study was of a reconnaissance nature, for 
this purpose, three sports changing rooms within 
sports halls in the city of Olsztyn (NE Poland) out of 
approximately 120 were selected (Table 1). The choice 
of the changing rooms and the dates of sampling for 
tests were conditioned by the schedule of matches of 
the Regional Youth Volleyball League (15-18 years). 
Research material was collected before and after 
the matches of the mentioned league. The study of 
sports facilities is particularly difficult due to formal 
limitations. The managers and owners of the facilities 
in most cases did not agree to the research.

Parameter Changing room 1 Changing room 2 Changing room 3

Date of sampling 11.12.2016 and 13.10.2017 17.02.2017 14.10.2017

Construction/  
architecture

Changing room in the sports hall 
of the high school building

Changing room in the sports hall of 
the high school building

Changing room of the professional 
sports hall

Usable surface Approx. 32 m2

(including the shower room)
Approx. 26 m2

(including the shower room)
Approx. 40 m2

(including the shower room)

Equipment

• Wooden benches
• Metal wall hangers attached to 

the board
• Plastic, open trash can

• Wooden benches
• Metal wall hangers attached to the 

glaze
• Plastic, closed trash can

• Wooden benches
• Metal wall hangers attached to 

wooden paneling.
• Plastic closed trash can

Walls
Glaze - up to 2/3 of the wall 

height (above the glaze the wall is 
covered with paint)

Glaze - entire surface of the wall Wooden paneling - entire surface 
of the wall

Floor Terracotta Terracotta Terracotta

Windows 2 narrow windows near the 
ceiling, opposite the front door

1 long, narrow window near the 
ceiling, opposite the front door

1 long, narrow window near the 
ceiling, opposite the front door

Showers room

• Terracotta floor
• Glaze -  entire surface of the 

walls
• 2 narrow windows close to the 

ceiling

• Terracotta floor
• Glaze -  entire surface of the walls
• 1 long, narrow window close to the 

ceiling

• Terracotta floor
• Glaze -  entire surface of the 

walls
• 1 long, narrow window close to 

the ceiling
Showers room 

location
Separated from the changing room 

by a partial wall
Separated from the changing room 

by a wall with wooden doors
Separated from the changing room 

by a wall with wooden doors

Showers number 3 showers in a row 3 showers in a row 8 showers in 2 opposite rows  
(4 in a row)

Table 1. Technical specification of the tested changing rooms.
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Collection of Samples 

The surface swab method was used, using 
disposable, sterile, cotton swabs moistened with 
0.85% sterile NaCl solution. For each changing room,  
the research material consisted of 3 swabs from the 
walls surfaces and elements of its equipment, 3 swabs 
from the surface of used handshowers and 3 swabs  
from the surface of the shower trays used by the 
athletes. In the case of walls and shower trays, the 
material was taken from an area of   25 cm2, using 
a sterile, aluminum frame. No samples were taken  
from the air as a space for microfungal transmission. 
The research was focused only on swabbing samples 
from walls and usable surfaces in order to identify 
places of adherence of microfungi spores that come into 
direct contact with the athletes (skin surface, injuries 
and abrasions). 

Isolation and Identification of Fungi 

All microbiological media used in the research 
were prepared according to [16]. A total of 72 swabs 
were taken, and the obtained material was inoculated 
using a swab onto the Sabouraud’s dextrose agar with 
chloramphenicol (glucose 20 g; peptone 5 g; agar 8 g; 
chloramphenicol 0.25 g; distilled water 500 mL) and 
incubated at 37ºC for 72 hours.

To obtain growth of fungi not observed on 
Sabouraud’s dextrose agar, the used swabs were placed 
in tubes with Sabouraud’s dextrose broth (glucose 
20 g; peptone 5 g; sodium chloride 2.5 g; distilled 
water 500 mL) and incubated at 37ºC for 72 h. Then, 
using an automatic pipette, five 20 µl drops from each 
Sabouraud’s dextrose broth culture were transferred to 
the Sabouraud’s dextrose agar with chloramphenicol 
(0,05%) and incubated under the same conditions (drop 
plate method). 

Mold Fungi

Macroscopic analysis of mold fungi colonies was 
made (the color of the bottom and top of the colony, 
the dye secreted to the substrate and the presence  
of secondary metabolites in the form of guttation   
drops were taken into account). Micromorphological 
features of mold fungi (hypha structure, shape and  
size of spores and conidiophore or sporangiophore, 
presence of metulas, phialides, wall structure of  
conidial spores) were microscopically analyzed using 
the print preparation stained with aniline blue with 
lactophenol.

Photographic documentation from microscopic 
analyses was prepared. Species identification of 
mold fungi was based on the diagnostic keys [17-19].  
The identified species of mold fungi were classified into 
biosafety levels (BSL) [19].

Yeasts

Life-time preparations were made in a drop of 
sterile tap water. The exclusion of bacterial colonies 
from further stages of the diagnostic process was 
based on the macroscopic analysis of the colonies and 
microscopic features observed in preparations.

The yeast colonies were analyzed macroscopically, 
taking into account the following features: size, 
convexity, color, sheen, surface texture, edge structure, 
clarity, texture and smell. 

A zymograms and carbohydrate auxanograms were 
performed to determine the ability of isolated yeast 
strains to ferment and assimilate glucose, galactose, 
lactose, maltose and sucrose.

To determine the micromorphological structure 
of yeast colonies (presence, size, position and shape 
of blastospores, chlamydospores, formation of 
pseudomycelium), microcultures on Nickerson agar 
(NH4NO3 - ammonium nitrate 0.5 g; sodium chloride 
0.5 g; biotin 1.25 g; agar 7.5 g; trypan blue 0.05 g; 
distilled water 500 mL) in moist chambers were 
performed.

Photographic documentation from microscopic 
analyses was prepared. Based on microscopic 
observation of microculture and analysis of the 
enzymatic properties of the obtained strains, species 
identification was carried out. Species identification 
of yeasts was based on the diagnostic keys [19, 20]. 
Biosafety level (BSL) values were determined for each 
yeast species [19].

Statistical Methods

Statistical analysis was performed using 
STATISTICA13.3 software (StatSoft). The significance 
of the differences in the number of isolates on each 
of the tested surfaces before and after the match was 
determined at the level of p<0,05 using Wilcoxon 
Matched Pairs Test. The significance of the differences 
in the number of isolates between the 3 tested surfaces 
was determined at the level of p<0,05 by a non-
parametric method Kruskal-Wallis H test (one-way 
ANOVA on ranks).

Results and Discussion

During the research, a total of 87 strains of 
microfungi were isolated. Among them, there were  
35 yeast strains, belonging to 15 species and 10 genera. 
In the case of mold fungi, 52 strains were obtained, 
among which 18 species, belonging to 10 were found 
(Table 2, 3; Figs 1, 2). 

Mold Fungi

The most frequently occurring mold species in the 
studied rooms were: Aspergillus fumigatus, A. niger, 
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the differences in the number of isolates before and 
after matches were not statistically significant (walls,  
p = 0.858863; handshowers, p = 0.735317; shower trays, 
p = 0.294508). The material taken from the walls  
was characterized by the largest species diversity  
while the smallest species diversity was found in the 
material obtained from the surface of the shower trays 
(Table 2). 

Fungi of the genus Aspergillus were present on all 
of the tested surfaces (Table 2). A. fumigatus was most 
frequently isolated. It occurred on the surface of walls 
and handshowers. Regardless of the tested surface, 
A. fumigatus was more often isolated from changing 
rooms after the end of the matches (Fig. 1, Table 2). 
The second most frequently isolated species belonging 
to this genus, A. niger was detected on the surface of 
walls and shower trays. As in the previous case, more 
isolates were obtained from the changing room after the 
matches were over (Fig. 1, Table 2).

The remaining, most often isolated mold fungi 
belonging to the genus previously named Phoma were 
present on the surface of handshowers and shower trays, 
but they did not occur on the walls. Species Juxtiphoma 
eupyrena was most frequently represented (Fig. 1). 
It was collected more often after the matches. In the 
case of Westerdykella minutispora a reverse trend was 
observed (Table 2).

BSL classes for isolated species were determined.  
15 species were categorized as class BSL-1 fungi, which 
constituted 83.33% of isolated species. 3 other species 
(16.67%) were classified into the class BSL-2 (Table 2).

Yeasts

Most commonly recorded species were: Candida 
glabrata, C. krusei, C. parapsilosis and Rhodotorula 
glutinis (Table 3, Fig. 2). Slightly more yeast strains 
were isolated from post-match material (Table 3). 
Most yeast strains were obtained from the shower 
trays (14) and the least from the walls (8). 13 isolates 
were obtained from the handshowers (Table 3).  
The differences in the number of isolates between 
examined surfaces were not statistically significant  
(p = 0.6226). Handshowers and shower trays were 
more contaminated after the matches were over, while 
more yeast was isolated from the walls before the game 
began (Table 3). No statistically significant differences 
were found in any of the cases (walls, p = 0.615811; 
handshowers, p = 0.812943; shower trays, p = 0.324012). 
The greatest species diversity was noted on the shower 
tray’s surface. In the case of handshowers and walls, the 
same number of species were isolated, less than from 
the shower trays (Table 3). 

Species C. glabrata and R. glutinis were present 
on all tested surfaces (Table 3). C. glabrata was most 
frequently isolated. The same number of isolates of this 
species were obtained before and after the match (Fig. 2, 
Table 3). The second most frequently isolated species 
was R. glutinis. More isolates of this species were 

Juxtiphoma eupyrena (prev. name: Phoma eupyrena) 
and Westerdykella minutispora (prev. name: Ph. 
minutispora) with the clear dominance of the first of 
them (Fig. 1, Table 2). In total, slightly more fungi were 
obtained from the material taken before the start of the 
match than after it (Table 2). The most isolates of mold 
fungi were obtained from the walls (21), and the least 
from the shower tray (12). 19 isolates were obtained 
from the handshowers (Table 2). The differences in the 
number of isolates between examined surfaces were not 
statistically significant (p = 0.2976). In the case of walls 
and handshowers, more fungi were found in the material 
collected after the matches, while the shower trays were 
more strongly contaminated before the athletes entered 
the changing room (Table 2). In all of these cases, 

Fig. 2. The most frequently isolated yeasts – microscopic 
preparations from microculture on Nickerson agar – A – Candida 
glabrata (magn. 1000x); B – Candida krusei (magn. 600x); C – 
Candida parapsilosis (magn. 400x); D – Rhodotorula glutinis 
(magn. 600x).

Fig. 1. The most frequently isolated mold fungi – print 
preparations stained with aniline blue with lactophenol – a) – 
Aspergillus fumigatus (magn. 600x); b) – Aspergillus niger 
(magn. 400x); c) – Juxtiphoma eupyrena (prev. name: Phoma 
eupyrena) (magn. 600x); d) – Westerdykella minutispora (prev. 
name: Phoma minutispora) (magn. 600x).

a)

a)

c)

c)

b)

b)

d)

d)
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obtained from the changing room after the matches 
were over (Fig. 2, Table 3).

Of the remaining most common species, C. krusei 
was not found on walls and C. parapsilosis was 
not isolated from the shower trays (Fig. 2, Table 3).  
C. krusei was isolated more frequently from pre-match 
material. In the case of C. parapsilosis, the opposite 
trend was noted.

BSL classes for isolated species were determined. 13 
species were categorized into the class BSL-1 (86.67%) 
and 2 others (13.33%) into the class BSL-2 (Table 3).

The presence of microfungi in buildings leads to 
the biodeterioration of building materials and may 
pose a threat to the health of room users due to their 
pathogenic and allergic properties [5, 7, 11]. Bacteria, 
parasite eggs, antigens, endotoxins, and in the case of 
microfungi: mycotoxin, spores, hyphae and complex 
fragments of mycelium can occur in the air as an 
element of bioaerosol, maintaining their infectious 
potential [5-8, 21, 22].

Research indicates that people spend about 87% of 
their time indoors, and according to WHO over 3 billion 
people suffer from diseases caused by air pollution [21, 
23]. In addition, human skin contact with contaminated 
indoor surfaces is an important way for microorganism 
transmission [24]. The WHO has distinguished 
specialized terms that describe a set of non-specific 
symptoms associated with staying in buildings - SBS 
and diseases associated with staying in contaminated 
rooms - BRI [8, 11, 22]. Symptoms of the sick building 
syndrome include mucosal irritations, wheezing, 
headaches, coughs, gastrointestinal disorders, fatigue, 
sensitivity to light, and even depression [8, 11, 22]. 
The most common diseases of users of contaminated 
buildings are bronchial asthma, rhinitis and alveolitis 
[6, 8, 22, 25, 26]. The multi-tasking of school buildings 
with sports halls and changing rooms makes these 
rooms particularly susceptible to colonization by 
microfungi with extensive enzymatic possibilities [7].

Athletes are exposed to various physicochemical 
and biological factors such as temperature, irradiation, 
cold air, chlorine, allergens, microorganisms and many 
more [13]. Given the increased physical effort, which 
causes periodic weakening of immunity athletes are 
a group particularly sensitive to microbial infections. 
The dominant part of diseases diagnosed in athletes 
concerns skin and mucous membranes. It is related to 
the direct contact of the body with the surfaces of the 
rooms and elements of equipment for sports facilities 
[27]. Studies indicate that exercise can negatively 
affect lupus erythematosus, psoriasis, porphyria, acne, 
lichen planus, albinism, other skin diseases and asthma 
[13]. Skin and nails mycosis occurs more often in 
athletes than in the rest of the population, and amateur 
and competitive sports are the factors favoring the 
occurrence of these diseases [14]. 

Own research showed a relationship between the 
type of surface from which material was taken and the 
number of isolates obtained.

The most mold fungi were obtained from the walls, 
and the least from the shower trays. The justification 
for this observation may be the smooth structure and 
elliptical shape of mold spores isolated from the walls, 
allowing the adhesion of fungi to this type of surfaces. 
Similar observations were made by [9]. In addition, 
spores on the surface of the shower tray may be flushed 
when the shower is used. For walls and handshowers, 
more mold fungi isolates were obtained after matches. 
Such differences can be caused by air circulation and 
movement of room users who can transfer microbes 
between rooms on the their body [9, 12]. In the case 
of the shower trays surfaces, more mold fungi were 
isolated before the match. The probable reason for this 
observation may be flushing the spores from the shower 
tray surface during taking a shower. The material 
obtained from the walls was characterized by the 
largest species diversity. The probable reason for this 
observation may be the fact that this environment was 
not subject to such frequent changes as handshowers 
and shower tray washed by water. The rooms with 
showers are often isolated from the rest of the changing 
room, which practically prevents contact of water with 
the wall surfaces, and consequently flushing out the 
spores. However, indoor humidity increases, which can 
promote spore adhesion to the walls [9, 10].

In turn most yeast strains were isolated from the 
shower trays, the least from the walls. Athletes rinse 
off the yeast cells from the body surface along with 
washing agents. Moreover, the showers are practically 
not used before the matches start. Another likely cause 
may be increased humidity around the showers, which 
promotes the growth of microfungi. The relationship 
between air humidity and the presence of yeast is 
confirmed in numerous scientific works [2, 9, 10]. 
Additionally, attention should be paid to direct and 
frequent contact body surfaces of athletes with the 
shower surfaces, while the walls are rarely touched, and 
contact with them is limited only to hanging clothes. 

In own research, Aspergillus fumigatus, A. niger, 
Juxtiphoma eupyrena and Westerdykella minutispora, 
(for which soil is the natural reservoir) were most 
often isolated from sports changing rooms. Numerous 
literature data indicate the dominance of the Aspergillus 
genus also in indoor air [23]. This genus belongs to the 
“indoor fungi”, typical for most rooms used by humans 
[9]. It also commonly found in school buildings [9, 10], 
kindergartens [15], offices and university buildings 
[9]. Many species of the Aspergillus genus can grow 
at human body temperature and reduced oxidation-
reduction potential, characteristic of diseased tissues, 
causing difficult skin mycosis, lung aspergillosis and 
even brain infections [9, 28]. In addition, numerous 
fungi of the Aspergillus genus produce strong 
mycotoxins that can cause mycotoxicosis [9, 29].

The most isolated Aspergillus fumigatus is typical 
for indoor rooms, which is confirmed by numerous 
studies [9, 10]. This species is thermophilic and can 
grow at human body temperature [9, 10]. Some strains 
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produce toxic fumicin, which can enter the structure of 
the room bioaerosol. Moreover, Aspergillus fumigatus 
has 26 allergens within mycelium and spores, which are 
a threat to allergy sufferers and asthmatics [6, 9, 21, 29].

Aspergillus niger was isolated at a high frequency 
too. This species is often isolated from soil and 
food products. It occurs especially in extremely wet 
environments. Aspergillus niger may be an etiological 
factor of ear mycosis. It also produces strong secondary 
metabolites such as aflatoxins and ochratoxin A [29, 
30]. 

The least frequently isolated species of this genus 
was Aspergillus flavus. Research [9] and [10] shows the 
presence of this species in school rooms. This species 
may contribute to the development of pulmonary 
aspergillosis in immunocompromised patients [19, 28, 
31]. Aspergillus flavus produces aflatoxins with strong 
carcinogenic properties [10, 29].

In total, 17 isolates of the genus previously named 
Phoma were obtained during the study: Juxtiphoma 
eupyrena, Westerdykella minutispora and Epicoccum 
sorghinum. Fungi of these species occur mainly in 
the soil environment and may be potential pathogens 
of skin surfaces [32]. Research indicates that they are 
also isolated from wet rooms [4, 32]. In own research, 
the strains obtained were isolated only from the 
shower trays and handshowers, which confirms their 
high moisture affinity. They were also isolated from 
the stone, wood and other materials in old (historical) 
buildings [4]. However, no fungi of these species have 
been reported in changing rooms and sports halls so far. 

In the conducted research 4 isolates of the 
Cladosporium cladosporioides were obtained. This 
species has strong allergenic and toxin-forming 
properties [26] and can cause skin and nail infections 
[9, 23, 25]. There is also a relationship between this 
species and the occurrence and development of asthma 
[6, 8, 25, 26]. Cladosporium genus belong to the most 
commonly isolated from indoor rooms (also school 
buildings) and outside air [8, 12, 23]. 

Two isolates of Trichoderma viride and Acremonium 
alabamense were obtained. Trichoderma genus 
occur in soil, wood, textiles and dump rooms. They 
are classified as saprotrophs but can also infect the 
human body. Studies indicate a relationship between 
this genus and the occurrence of skin and pulmonary 
infections, peritonitis and periarticular tissue diseases 
[33]. Acremonium genus is often found in soil and 
plant remains. Most representatives of this genus 
are saprotrophs. Special attention should be paid to 
Sacroladium kiliense (prev. name: Acremonium kiliense) 
which may be a parasite of humans and animals, 
causing onychomycosis, keratitis and in extreme cases 
brain infections [34].

For other species of mold fungi, single isolates were 
obtained that are not associated with buildings.

Fungi of the genus Candida constituted over 
half of the obtained yeast isolates. Species such as  
C. glabrata, C. krusei, and C. parapsilosis are human 

pathogens [28, 35]. Candidiasis often affects athletes 
[27]. This result should be considered as expected due 
to the constantly increasing incidence of candidiasis in 
recent years. The pathogenicity of the genus Candida 
is conditioned by numerous factors, which include: 
the ability to create biofilm, the release of hydrolases, 
and the ability to adhere to various surfaces, including 
the body surface [28, 35-37]. The mentioned virulence 
factors may favor the colonization of the studied 
surfaces by fungi belonging to the genus Candida, 
which is the justification of the received results. Due to 
the ability to adhere, fungi belonging to this genus can 
also appear on the surface of costumes and equipment 
used by athletes during training. Although Candida 
species were mainly isolated from shower trays and 
handshowers, in comparison with the other isolated 
species, they constituted the dominant part of the wall 
surfaces mycobiota. This may be because this genus 
exhibits greater tolerance to conditions of limited water 
availability than, for example, Rhodotorula glutinis [9]. 
The species C. glabrata was the most common of all 
isolated yeast. This species may be part of the human 
mycobiota as it is commensal in nature, and due to its 
ability to form a biofilm can easily colonize surfaces 
similar to the tested ones [9, 10, 35-37].

 Rhodotorula glutinis have also been isolated 
frequently. These fungi can be isolated from clinical 
human material [20]. Their presence in school buildings 
is therefore associated with human secretions and 
excretions, which may justify their presence in the tested 
facilities in changing rooms. This species dominated 
on the surface of showers which can be considered a 
correct result, due to the hydrophilic nature of the fungi 
belonging to the genus Rhodotorula [9].

The species Saccharomyces cerevisiae was isolated 
from the surface of the walls and the shower trays area. 
This result can be confirmed by the fact that this species 
is one of the extreme xerophylls that can develop with 
water activity: wa>0.75. The occasional occurrence of 
these fungi can also be associated with eating food in 
changing rooms [9, 37].

The genus Rhodosporidium and the species Saitoella 
complicata have been found twice. These fungi are 
mainly isolated from soil [20], so the presence in 
changing rooms probably had an environmental origin. 

The remaining yeast species were isolated 
individually, therefore it is difficult to demonstrate 
their relationship with the activity of athletes. Current 
scientific reports do not classify these species as 
characteristic of indoor spaces. 

A total of 5 of the isolated species Sacroladium 
kiliense, A. flavus, A fumigatus, C. glabrata and 
C. krusei were classified into the second group of 
biosafety (BSL-2). This means they can cause severe 
opportunistic infections in immunocompromised people 
[36, 37]. These fungi should therefore be considered 
potentially dangerous for the health of changing users, 
due to their occurrence in buildings, which is proven by 
own and other studies [9, 10].
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Abbreviations

BRI, Building Related Illnesses; BSL, Biosafety level 
scale; SBS, Sick Building Syndrome; WHO, The World 
Health Organization

Conclusions

The current state of knowledge in the field of 
mycobiota of sports facilities is significantly limited. 
The results indicate the need for constant monitoring 
of the sanitary condition of the sport changing rooms, 
sports halls, as well as the equipment used by the 
athletes. In addition, own research justifies the need for 
preventive examinations of athletes in various sports in 
connection with the cleanliness of sports rooms. Taking 
into account the preliminary results obtained, it should 
be indicated that it will be very valuable to conduct 
further research in the field of mycological cleanliness 
of sport changing rooms. This is particularly important 
in the epidemiological context, the constantly growing 
popularity of indoor sports and an increasing number of 
young athletes.
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