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Abstract: The purpose of this study is to investigate fungal contamination in some 

hairdressers and Turkish baths in Erzurum/Türkiye. For the study, swab samples were collected 
from various materials used in hairdressers (n:407) and multiple areas of Turkish baths (n:435). 
The specimens were inoculated into suitable media for the fungus, and then the isolated fungi 
were identified. Fungal growth was detected in 107 (26.28%)  hairdresser samples and 238 
(54.71%) of the Turkish bath samples. Hairbrushes used in hairdressers and nail files were the 
materials with which fungi were most isolated. It was determined that the most fungal growth in 
the samples taken from Turkish baths was on the floor of the dressing rooms and slippers. While 
Aspergillus sp was the most isolated fungus genus in the hairdresser samples, Candida sp. was 
the most isolated fungus genus in the Turkish bath samples. The results of our study demonstrate 
that although these environments are generally risky in terms of fungal infections, the 
contamination rates were lower compared to previous studies. 
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Erzurum (Türkiye)’daki Kuaför ve Hamamlarda Fungal Çeşitlilik 

 
Öz: Bu çalışmanın amacı Erzurum ilindeki bazı kuaför ve hamamlarda fungal 

kontaminasyonu araştırmaktır. Çalışma için kuaförlerde kullanılan çeşitli materyallerden (n:407) 
ve hamamların çeşitli alanlarından (n:435) sürüntü örnekleri toplandı. Örnekler mantar için uygun 
besiyerlerine ekildi ve daha sonra izole edilen mantarlar identifikasyona tabi tutuldu. Kuaför 
örneklerinin 107 (%26.28)'sinde, hamam örneklerinin ise 238 (%54.71)'inde fungal üreme tespit 
edildi. En fazla fungal üreme kuaförlerde kullanılan saç fırçaları ve tırnak törpülerinde saptandı. 
Hamamlardan alınan örneklerde fungal üreme en fazla soyunma odası zemininde ve terliklerde 
tespit edildi. Kuaför örneklerinde en fazla izole edilen fungal cins Aspergillus sp. iken, hamam 
örneklerinde en fazla izole edilen fungal cins Candida sp. oldu. Çalışmamızın sonuçları, bu 
ortamların genel olarak fungal enfeksiyonlar açısından riskli olmasına rağmen kontaminasyon 
oranlarının önceki çalışmalara göre daha düşük olduğunu göstermektedir. 

 
Anahtar kelimeler: Fungal kolonizasyon, Fungal kontaminasyon, Kuaförler, Hamamlar,  
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Introduction 
The worldwide incidence of fungal infections is 

increasing and posing a serious threat to global public 
health. While most of these infections are superficial 
infections affecting the hair, skin, and nails, some some 
types can cause life-threatening illness (Lockhart and 
Guarner, 2019; Strickland and Shi, 2021). 
Dermatophytosis, one of the most common infectious 
diseases worldwide, is an infection of the superficial 
epidermal layers caused by dermatophyte fungi, as well 
as keratinised tissues such as hairs and nails (Hayette 
and Sacheli, 2015; Ramaraj et al., 2016; Faway et al., 
2018). An increase in the incidence of dermatophytosis 
has been noted, especially in developing countries. 
Factors such as geographical location, climatic 
characteristics, hygiene habits, socioeconomic status, 
health services, and age of the person are significant 
factors affecting the epidemiology of dermatophyte 
infections, and children are more prone to dermatophyte 
infections (Araya et al., 2020). The dissemination of 
dermatophytes between humans can occur contact with 
infected patients or animals, or through contact with 
contaminated materials, thanks to the long-term survival 
of fungal arthroconidia. For example, insufficient 
disinfection of the tools used for haircuts in hairdressers 
contributes to the spread of dermatophytes (Faway et al., 
2018; Coulibaly et al., 2015). Since hairdressers and 
beauty salons are one of the sectors where many 
materials are used jointly, the possibility of infectious 
diseases occuring in these environments is high 
(Vurucuoglu et al., 2018). If the hairdressers and beauty 
salons do not comply with the hygiene rules, many 
diseases, including fungal infections, can be transmitted 
to customers and employees (Ozaras et al., 2013).  
Turkish baths (in other words, Turkish hammams) are 
environments temperature with high humidity at 35–45 
°C.  Traditional Turkish baths have an important place in 
social and cultural life as in cleaning and health in Turkish 
society and many other societies (Erdogan and Arslan, 
2015; Tanıs, 2021). However, many studies report that 
Turkish baths can be a source for fungal and bacterial 
infection agents (Erdogan and Arslan, 2015; Tanıs, 2021; 
Benammar et al., 2017; El Ouardi et al., 2013; Savci and 
Sahin, 2019). 
This study aims to investigate fungal contamination in 
some hairdressers and Turkish baths in Erzurum/Türkiye. 
 

Material and Metod 
Fungal Isolation from hairdressers 
For the study, swab samples were taken from the 

materials used in 28 different hairdressers. Swab 
samples were collected from the from combs, 
hairbrushes, clippers, nail files, tweezers, nail clippers 

and towels by using sterile cotton swabs moistened with 
sterile saline suspension. While taking the samples, 
special attention was paid to contact at least 5 cm2-10 cm2 
in diameter areas of the materials that come into contact 
with hair, skin or nails. 

Fungal Isolation from hammams 
Samples from 10 different Turkish baths were 

collected for this study. Swab samples were collected 
from the walls of the bath, the navel stone used in many 
of the bath rituals and located in the center of the bath, 
the floor of the bath, the basins (marble basin in which the 
bathing water is filled), slippers, the floor of the dressing 
areas, special clothes (loincloth-pestemal) used in the 
bath by using sterile cotton swabs moistened with sterile 
saline suspension. While taking the sample, special 
attention was paid to circulate the swaps in an area of at 
least 10 cm2. 

Identification of Fungi 
The samples were inoculated on Sabouraud 

dextrose agar, Potato dextrose agar and mycobiotic agar 
media. Two media were used for each sample. One of the 
cultured medium pairs was incubated at room 
temperature (26 °C) and the other in an oven (37 °C). The 
cultures, which were incubated for four weeks, were 
checked for fungal growth twice a week. The fungal 
agents grown as a result of the culture were identified 
macroscopically and microscopically by conventional 
methods (gram stain, lactophenol cotton blue preparation, 
urease test). 

 
Results  
For this study, a total of 407 swab samples from 

various materials used in hairdressers and 435 swab 
samples were taken from various areas of the Turkish 
baths. Fungal growth was detected in 107 (26.28%) of the 
hairdresser samples and 238 (54.71%) of the Turkish 
bath samples. 

Hair brushes and nail files in hairdressers were the 
materials with which fungi were isolated the most. In 
general, it was determined that the most frequently 
isolated fungus was Aspergillus sp. mold. Distribution of 
fungi isolated from the hairdresser samples is shown in 
Table 1 (Sesli et al.,2020).  

It was determined that the most fungal growth in 
the samples taken from Turkish baths was on the floor of 
the dressing rooms and slippers. No fungal growth was 
detected in the navel stone, basin and loincloth 
(pestemal) samples. Yeast of the genus Candida sp. was 
the most commonly isolated fungus (15.17%) in the 
Turkish bath samples. Distribution of fungi isolated from 
Turkish bath samples is shown in Table 2 (Sesli et al., 
2020). Fungal diversity of hairdressers and Turkish baths 
is shown in Figure 1.
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Table 1. Distribution of fungi isolated from the hairdressers samples 
 
Fungi 

Sampled Surfaces (number)  
Total 

% 
Coombs 
(n:82) 

Hairbrushes 
(n:97) 

Clippers 
(n:44) 

Nail files 
(n:38) 

Tweezers 
(n:54) 

Nail 
clippers 
(n:32) 

Towels 
(n:60) 

Trichophyton 
rubrum (Castell.) 

Sabour. (In Turkish: 
Atletayak) 

0 4 0 9 0 0 0 3.19 

Aspergillus sp.  
(P.Micheli) (In Turkish: 
Asper)  

9 15 0 14 0 0 11 12.03 

Penicillium sp.  
(Link)  
(InTurkish:Penisilyum) 

2 17 1 8 0 0 7 8.59 

Candida sp. 
(Berkhout) (In Turkish: 
Kandida) 

0 1 2 7 0 0 0 2.45 

 
Table2. Distribution of fungi isolated from the Turkish bath samples 
 
 
Fungi 

Sampled surfaces (number)  
 

Total 
% 

Walls 
(n:86) 

Navel 
stone 
(n:37) 

Hammam 
floor (n:94) 

Basins 
(n:30) 

Slippers 
(n:126) 

Dressing 
areas floor 
(n:28) 

Loinclothes 
 (n:34) 

Trichophyton 
rubrum  

0 0 0 0 24 19 0 9.88 

Trichophyton 
mentagrophytes  
(C.P. Robin) sabour (In 
Turkish: Kasık atletayağı) 

0 0 0 0 11 0 0 2.52 

Aspergillus sp. 12 0 4 0 13 17 0 10.57 
Penicillium sp. 5 0 6 0 27 13 0 11.72 
Mucor sp.  
(P.Micheli) (In Turkish: 
Ekmekküfü) 

1 0 3 0 9 8 0 4.82 

Candida sp. 7 0 13 0 21 25 0 15.17 
 
Figure 1. Fungal diversity of hairdressers and Turkish baths 

 
 

Discussions 
Mycoses are fungal infections that can occur in 

humans, ranging from simple infections such as tinea 

pedis or athlete's foot to deep infections associated with 
morbidity and mortality (Hay, 2006). The incidence of 
fungal infections is increasing worldwide. The increase in 
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the number of individuals with weakened immune 
systems for various reasons has brought along an 
increase in the number of individuals at risk for fungal 
infections (Lockhart and Guarner, 2019). Fungal 
infections are named according to the area where they 
appear on the body. For example, tinea capitis is an 
infection of the scalp and hair caused by dermatophyte 
fungi, while onychomycosis is an infection of the nails 
(Uslu et al., 2008; Ghannoum and Isham, 2014). Contact 
with pathogenic fungi has an important role in increasing 
the prevalence of superficial fungal infections (Gräser.et 
al., 2018). The fact that fungal arthroconidia remains 
contagious for more than 1 year in inanimate 
environments increases the possibility of dermatophyte 
infections. Fungal spores can be transmitted from person 
to person with common objects such as combs, brushes, 
towels and slippers that are contaminated with the skin or 
hair of infected people (Faway et al., 2018; Winge et al., 
2009). 

Hairdressers are one of the occupational groups 
with the lowest awareness about health issues, which are 
a serious threat to public health, and which have the risk 
of contagious diseases (Vurucuoglu et al., 2018). If 
hygiene rules are not followed adequately, hairdressers 
and Turkish baths can be risky areas in terms of fungal 
infections like many infections. Moreover, there are many 
studies reporting that fungal agents are common in 
hairdressers and Turkish baths (Ozaras et al., 2013; 
Erdogan and Arslan, 2015; Tanıs,2021, Benammar et al., 
2017; El Ouardi et al., 2013; Savci and Sahin, 2019; Uslu 
et al., 2008; Gogsugur et al., 2006; Soyinka, 1978). 

Müller et al. (2021), reported that tinea capitis 
and/or barbae developed in 18 young men who received 
service from the same hairdresser and found that these 
infections were caused by inadequate disinfection of hair 
cutting tools. Coulibaly et al. (2015), investigated 
dermatophyte contamination in the tools used in 
hairdressing salons and found that the contamination was 
seriously high. Uslu et al. (2008), investigated fungal 
contaminations in different barber materials and reported 
that non-dermatophytic molds such as Aspergillus sp. 
(40.2%) and Penicillium sp. (21.8%) were isolated at a 
very high rate. In the same study, it was reported that 
Trichophyton rubrum was isolated at a rate of 5.7% and 
Candida sp at a rate of 4.5%. In our study, 3.19% of 
Trichophyton rubrum, 8.59% Penicillium sp., 12.03% of 
Aspergillus sp., and finally 2.45% of Candida sp. were 
found in hairdresser samples. It is understood that fungal 
isolation rates were lower in our study. In terms of 
preventing the risk of contamination in hairdressers, it is 
very important for employees to be aware of the 
transmission routes of fungi. In a study on this subject 
(Ozaras et al, 2013), it was seen that the rate of those 

who know that nail fungus can be transmitted from person 
to person by close contact is only 27%. However, the 
increase in compliance with the hygiene rules in general 
with the Covid-19 pandemic may have contributed to the 
creation of more hygienic environments in hairdressers. 
This may have contributed to our isolation of fungi at a 
lower rate. 

Despite the opinion that Turkish baths are not 
suitable for fungal colonization due to their high 
temperature and humid environment, there are 
publications stating the opposite (Tanıs, 2021; Goksugur 
et al., 2006). Benammar et al. (2017), reported that baths 
are environments that threaten public health in terms of 
the risk of pathogenic fungal contamination. In related 
studies, Penicillium sp. and Aspergillus sp. positivity are 
reported at high rates in general (Tanıs, 2021; Benammar 
et al., 2017; Goksugur et al., 2006). For example, 
Goksugur et al. (2006), reported Penicillium sp. and 
Aspergillus sp. positivity at a rate of 25% in their study. 

Microorganisms are an indicator of indoor air 
quality. At this point, fungal spores in the air pose a health 
threat. For example, most Penicillium species can 
produce multiple mycotoxins, and the type and amount of 
mycotoxin produced can be affected by factors such as 
ambient temperature and humidity (Koteswara et al., 
2016). A study on this topic reported that the most isolated 
fungus from the air and surfaces in traditional public baths 
was Penicillium (Tabatabaei. Et al., 2020). Aspergillus 
sp., one of the saprophytic fungi, is a genus of fungi that 
can adapt to variable temperatures, pH, water and 
nutritional conditions. A range of clinically relevant 
consequences, from asymptomatic colonization to 
invasive infection, can occur when humans acquire 
Aspergillus spores (Thompson and Young, 2021). In our 
study, it was determined that Penicillium sp. and 
Aspergillus sp. isolation rates in both Turkish baths and 
hairdressers were quite low compared to similar studies.  

In our study, one of the most frequently isolated 
fungi, especially in Turkish baths, is Candida species. 
Candida species, a normally non-pathogenic commensal 
yeast, are opportunistic fungal pathogens and cause 
superficial and invasive infections associated with 
significant morbidity and mortality, especially in 
immunocompromised individuals (Wang et al., 2016). Our 
study results show that the frequency of Candida sp. 
isolation is also lower than other studies. Similarly, 
another type of fungus that we isolate from hammams 
and hairdressers at a lower rate than other studies are 
dermatophyte fungus species (Tanıs, 2021; Benammar et 
al., 2017; Uslu et al., 2008; Goksugur et al., 2006). 

When the results are evaluated, it is understood 
that the riskiest environments for both Candida sp. and 
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dermatophyte fungi are slippers, dressing room floors and 
nail files. 

The results of our study in which we examined 
fungal contamination in Turkish baths and hairdressing 
salons demonstrate that although it is understood that 
these environments are risky in terms of fungal infections, 
the contamination rates are lower compared to previous 
studies. As the cause for this situation, the first probability 
that comes to mind is the global positive effect of the 
Covid-19 pandemic on personal and general hygiene 
habits. However, the minimization of the existing risk can 
be possible with raising the awareness of the public and 
the workers of the aforementioned sectors regarding the 
transmission of infections and maintaining hygiene. 
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