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ABSTRACT
Introduction: Fungal infections of the skin and nails are one of 
the most common skin diseases in the world. The ever-growing 
number of fungal infections is caused by genetic factors, lack of 
prevention and insufficient knowledge about risk factors relat-
ing to fungal infections. 
The aim of the project was to assess the awareness of beauty 
salon clients to fungal infections of the skin and nails of the 
feet, with a particular emphasis on the factors contributing 
to infection. 
Materials and methods: The study was conducted among 125 
clients of beauty salons. 
The data was collected via an anonymous questionnaire com-
prising 30 questions. 
Results: The majority of respondents (84% of women and 
70% of men) considered the swimming pool as the main risk 

factor for fungal infection of the feet. The respondents listed 
specialists to whom they would turn after noticing suspicious 
skin changes on their feet. These were dermatologists (18% 
of responding women and 38% of responding men) as well as 
podologist (35% of responding women and 23% of responding 
men). However, the majority of respondents (45% of responding 
men and 33% of responding women) would use an over-the-
counter antifungal medicine, easily obtained in a pharmacy, in 
case of suspected fungal nail infection (onychomycosis), with-
out consulting a physician. 
Conclusions: Most respondents know the risk factors contrib-
uting to fungal infections. However, a high percentage of them 
have low awareness of the actions to be taken when onycho-
mycosis is suspected. 
Keywords: fungal infections; onychomycosis; podiatry. 

INTRODUCTION 

Fungal infection of the skin and nails of the feet is an extremely 
common disease in Poland, with 42% of the adult population 
afflicted [1, 2, 3]. 

Mycoses are caused by direct contact with an infected per-
son and/or with infected objects. Most attention should be paid 
to floors in public places on which a foot without shoes is in 
contact, i.e. the bathing floor, in locker rooms, in the shower 
or in the sauna. Shoes, socks, towels, sponges and carpets can 
also be infected, as fungal spores can last up to several months 
in a favorable environment [4, 5, 6]. 

The most important factors predisposing the development 
of tinea pedis are: excessive perspiration, intense sports, older 
age, circulatory disorders of the lower limbs, diabetes, over-
weight, drop in immunity and flatfoot [4, 5]. Among the important 
acquired factors are: long-term use of immunosuppressive drugs 
during cancer treatment or after organ transplants, HIV infec-
tion, pregnancy and taking antibiotics and corticosteroids [2, 7]. 

Fungal infection of the nail in developed countries occurs 
in about 2–8% of the population, however, onychomycosis of 

the feet is about 4–7 times more frequent than onychomycosis 
of the hand [8, 9, 10]. 

Research shows that fungal nail infections are more com-
mon in people over 70. In this age group, the frequency of this 
dermatosis increases to 50%. In adults, onychomycosis is even 
recorded 30 times more often than in children [8]. 

Older people often have problems with peripheral circula-
tion, which may result in abnormal nail plate structure, which 
may be hyperkeratotic or brittle and fragile, facilitating the 
penetration of pathogens. In addition, mechanical disturbances 
may contribute to disorders of the nail plate structure. Moreo-
ver, the nail growth is slowed down, which also promotes the 
development of fungi [11]. 

People with a fungal infection tend to be unaware of this 
condition and do not undergo treatment. According to some 
authors this is due to low consciousness related to the prob-
lems of skin and nail mycosis [4]. 

The aim of the project was to assess the level of knowledge 
of beauty salon clients about mycosis of the skin and nails of 
the feet. 

* This publication was based on the master’s thesis by Aleksandra Tumala, titled „The assessment of beauty salons clients awareness of risk factors relating to skin and 
nail fungal infections of the feet”. Defended in June 2017 at Faculty of Health Sciences Pomeranian Medical University in Szczecin, the original work contained 87 pages,  
41 engravings, 1 table, 67 references. 
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MATERIALS AND METHODS 

The research tool at work was the author’s questionnaire, con-
taining 30 questions about the knowledge of skin mycosis and 
toenails. 

The research was carried out from October to December 
2016 in the city of Szczecin in a selected beauty salon. 

The study included 125 randomly selected respondents using 
the cosmetic services, comprising 85 women (68%) and 40 men 
(32%). Surveys were conducted among customers aged 20–60, 
where the average age was 34 years. The respondents are peo-
ple with different education and different types of profession. 

Statistical analysis of the results obtained was carried out 
using Microsoft Excel 2016. 

RESULTS 

The research carried out indicates that the term mycology 
was an unknown concept for 71% of respondents. The high-
est percentage of these had a secondary education (16%). Of 

all subjects, 24% of people described mycology as a field for 
fungi. Such answers were given by people with at least sec-
ondary education, however, the largest group was composed 
of respondents with a master’s degree (9%) – Figure 1. 
The results of the research presented in Figure 2 show that 
the largest group of men (38%) noticing foot skin problems 
would go to a dermatologist. Podologist was mentioned by 
23% of men surveyed. The next specialist, according to the 
men surveyed, is a general practitioner (10%), while a further 
3% were indicated by a dermatologist and podologist at the 
same time. The remaining 26% of men made mixed answers, 
including a podologist, dermatologist, cosmetologist, beauti-
cian, general practitioner, surgeon, orthopedist and pharmacist. 
Women, however, most often mentioned a podologist (35%), as 
a specialist who should be visited by people concerned about 
skin lesions on their feet. Of all women, 18% thought that this 
specialist should be a dermatologist. Equally often, the podolo-
gist and dermatologist were mentioned at the same time. The 
general practitioner as a first-time contact for skin problems 
was indicated by 4% of the surveyed women. Mixed responses 
accounted for 25%.

FIGURE   1. Knowledge of respondents about the science of “mycology” by level of education

FIGURE   2. Specialists, to whom, according to the surveyed, one should go with skin changes on the feet
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Forty-five percent of men and 33% of women would use an 
antifungal preparation available at a pharmacy without a pre-
scription if someone suspected onychomycosis. A dermatolo-
gical consultation is necessary according to 25% of men and 
31% of women. Twenty-eight percent of men and 25% of women 
recognized a visit to the podologist for priority action. After 
observing disturbing symptoms on the nail plate, a mycologi-
cal examination would be performed by only 2% of men and 
11% of women (Fig. 3). 

TABLE   1. List of situations conducive to fungal infection of the feet 
according to respondents 

Situations favoring fungal infection 
of the feet Women Men

Attending the pool 84% 70%

Contact bare feet with potentially 
infected substrate (sauna, solarium, 
gym)

35% 28%

Use of public showers 34% 23%

No hygiene 11% 30%

Wearing used footwear 20% 15%

Wearing shoes made of artificial 
materials 15% 20%

Trying shoes in the store 12% 13%

Excessive sweating 2% 5%

Inaccurate drying of feet after 
bathing 1% 5%

Pedicure treatments 18% 0%

Lack of knowledge 7% 3%

Table 1 shows the responses regarding the situations that 
promote fungal infection of the feet. Eighty-four percent of 
women and 70% of men described attending a swimming pool. 
According to both women (35%) and men (28%), direct con-
tact of the foot without shoes with a potentially infected gro-
und in the sauna, solarium, gym, or in other public places, is 
an significant factor favoring the development of foot fungal 
disease. Among the surveyed men, the reason often mentioned 
was the lack of hygiene (30%). The same factor was indicated  

FIGURE   3. Respondents’ reactions when suspicion of onychomycosis

by 11% of women surveyed. For foot care treatments in beauty 
salons, 18% of women classified this as a risk factor, no man 
considered it risky.

The research shows that shoes made of artificial materials 
were most often indicated by respondents as a predisposing 

factor for fungal nail infection. Over 70% of women and men 
gave such an answer. The second most often chosen factor was 
excessive sweating. Percentages differed depending on the sex, 
with the most frequently indicated factors, they are negligi-
ble. Larger discrepancies occur with a response that includes 
reduced immunity and circulatory disorders. The reduced 
immunity, for the condition that could promote a fungal nail 
infection, was recognized by 64% of women and 48% of men. 
Circulatory disorders indicated 14% more of the surveyed men 
compared to the surveyed women. All answers were marked 
by only 8% of respondents. They were people with a medical 
education (Fig. 4).

As it results from the conducted research, more than half of 
the respondents (60%), knowledge about how to use antifungal 
prophylaxis, draws from the Internet. Of all the respondents, 
25% of respondents knew these are obtained from a dermato-
logist, 21% from a podologist, and 13% from a general practitio-
ner. The smallest percentage (6%) are people using on-the-job 
training, or at university. 

The vast majority of respondents (78%) declared that they 
did not try on footwear in a shop without socks. The remaining 
22% admitted that such situations happen. Among the respon-
dents, 70% of people declared that they do not go to public pla-
ces, such as a swimming pool, sauna, solarium or gym, without 
protective footwear. While, 30% of respondents gave an affir-
mative answer. Just over half of respondents (57%) provided 
information that they did not shower in a hotel without safety 
footwear. The remaining 43% have direct contact with the gro-
und in the shower, because they do not use sandals. 
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FIGURE   4. Factors predisposing to fungal nail infection according to respondents

FIGURE   5. Methods of disinfecting objects used for exfoliation of the epidermis

Out of the surveyed people using items to rub the skin from 
the plantar surface of the feet, 78% admitted that they do not 
disinfect, 16% wash them under running water and soap, or 
pour boiling water, and only 6% use disinfectant. Among people 
using epidermal exfoliation products, the largest group (55%) 
were respondents who exchanged these items once every 6 
months. Once a month, 17% of respondents do it, 10% once 
a year, and less than once a year, 13% (Fig. 5). 

The data presented in Figure 6 relate to the disinfection 
of shoes by respondents. Of all them, 43% of men and 36% 
of women do not know what to do to disinfect footwear. The 
most common response of women (38%) was the washing of 
shoes and the use of a „suitable preparation”. This answer was 
also given by 40% of men. However, no one from this group of 
people has given a specific name for the antimicrobial agent 
in footwear. According to 4% of women, a formalin solution 
should be used to disinfect shoes. Among men, no such solution 
was recorded. In the answers of the remaining 22% of women 
and 7% of men there were suggestions for the use of baking 
soda and spirit and the placement of footwear in household 
appliances, such as: microwave oven, freezer, dishwasher.

DISCUSSION 

Most respondents (71%) did not know the term „mycology”. 
However, this does not necessarily mean low awareness, as it is 
a specialist term. Literature lacks research papers describing 
knowledge in this field, therefore it is not possible to compare 
this result with the analyzes of other authors. Assessing the 
respondents’ state of knowledge regarding factors favoring 
fungal infections of the feet, the current study showed that the 
majority of respondents (84% women and 70% men) consid-
ered using the pool as the behavior most predisposed to fun-
gal infection. Other factors most commonly described by the 
subjects include: contact of bare feet with potentially infected 
substrate (sauna, gym, solarium), use of public showers, lack 
of hygiene, wearing used and impermeable to air footwear. In 
the study of Penear-Zadarko et al., which included 1013 patients 
residing in various healthcare settings (64% of women and 
36% of men), the most frequently indicated source of potential 
infection of foot mycosis was, similarly to the present study, 
being at the pool [12]. The percentage of people who gave such 
an answer is, however, lower, accounting for 23.8%. 
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Frequently indicated behaviors, in the cited study, were 
also: using other people’s personal belongings (23.7%), contact 
with the sick (21.7%) and lack of hygiene (20.7%) [12]. Answers 
taking into account inappropriate footwear account for 6.1%, 
however, the authors did not specify what kind of footwear 
to wear. Another article, which attempts to analyze knowledge 
about skin tinea, is based on a study by Szepietowski et al., 
in which 1865 people infected with skin and/or nail mycosis 
underwent dermatological treatment, including 53% of women 
and 47% of men. Most of the respondents (69%) indicated all 
the correct answers regarding the pathways of fungal infection. 
People who chose only 1 factor, most often indicated wearing 
common footwear, using the pool or direct contact with an 
infected person [13]. 

Considering the results obtained in this study, it can be sta-
ted that for the largest group of respondents (60%), the pri-
mary source of knowledge about antifungal prophylaxis was 
the Internet. People diagnosed by a dermatologist accounted 
for 25%, by a podologist 21%, and by a general practitioner only 
13% of the respondents. Patients examined by Szepietowski 
et al. obtained information on fungal infections mainly in the 
family environment (35%) [13]. In the study by Penar-Zadarko 
et al. the most frequent response was media (26%). Only 19% of 
respondents in their study admit that they got any news about 
mycoses during visits to the clinic or hospital. According to the 
authors of this research, medical personnel do not provide 
information about the fungal infections caused by patients 
for various reasons. People working in health care institutions 
may have insufficient knowledge about mycoses, too little time 
to educate patients or lack proper educational materials [12].

The results of the current study indicate that after obse-
rving the potential symptoms of toenail fungus, the largest 
group of women (33%) and men (45%) would use an antifungal 
product bought in a pharmacy without a prescription. Twenty-
-nine percent of the respondents would seek a dermatologist’s 
help, and almost the same (26%) of all respondents would have 
a podologic consultation. Mycological examination would be 
performed by 2% of men and 11% women. A similar survey, 

assessing the behavior of patients after observing worrying 
changes suggesting the occurrence of ringworm, was carried 
out by Szepietowski et al. [13]. People who took part in the study, 
who would take the advice of a dermatologist, accounted for 
80%. However, the results of the research work include only 
the help of doctors and the opinion of family, making it diffi-
cult to compare the obtained data. 

Analyzing our own research, it can be concluded that 78% 
of respondents do not use disinfection of tools used for nail 
development after each use. It was also shown that a larger 
percentage of men (43%), as compared to women (36%), do not 
know what to do to disinfect footwear. Difficulties with com-
parison of results regarding disinfection by respondents result 
from the lack of publications on this subject. 

In summary, because skin and nail mycosis in the foot can 
affect the quality of life of patients greatly, can cause pain, chro-
nic discomfort during physical activity and while performing 
daily activities, it is important to properly care for the feet and 
maintain antifungal prophylaxis. The role of podologists and 
cosmetologists should be to make customers aware of beauty 
parlors with factors that favor fungal infections and methods 
of appropriate prophylaxis. 

In the present study it was shown that there is a need to raise 
public awareness of antifungal prophylaxis and in the area of 
undertaken activities, when a fungal infection of the skin of 
the feet and nails is suspected. 

CONCLUSIONS 

1.	 The vast majority of clients of beauty salons know the 
factors that favor fungal infections and avoid risky behaviors. 

2.	 A significant percentage of respondents, however, have 
low awareness of actions, what to do if you suspect a fungal 
infection. 

3.	 The examined persons do not know the rules of proper 
foot care. 

FIGURE   6. Knowledge of respondents regarding methods of disinfecting footwear
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