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Actuality

Tinea pedis is one of the most common superficial fungal
infection of the skin in all regions of the world. Tinea pedis is a
dermatophyte foot infection that mostly damages interdigital web
spaces or the sides of the feet and the skin of the toes. Fungal
infection caused by dermatophytes, represents a significant health
care problem. Approximately 70% of the world's population has
suffered tinea pedis at least once in a life. Various factors cause the
spread of fungal diseases. Among them are the high temperature,
increased humidity, increase in urbanization, intensive use of
sports and fitness facilities. As this pathology has contagious and
recurrent nature, it creates a favorable environment for the fungal
diseases to spread over the hands, groin and nails. There are many
unpleasant sensations associated with this disease, such as: itching,
pain, cracking of the skin, unpleasant odor. Due to the pathogenesis
of the disease, it attracts a lot of bacteria and causes various
inflammatory reactions in skin lesions on the foot region. For
above-mentioned reasons, it represents a medical and social
problem, even though more than 500 million USD is spent around
the world on medication treatment each year.

Tinea pedis got widespread in the second part of the 20™
century. It was caused by the increase in urbanization, intensive
development of sports and fitness facilities It is known that certain
occupational groups are exposed to a particularly high risk of
infection. For example, up to 79.2% of miners and 31% of

marathon runners examined had mycologically proven tinea pedis.



Tinea pedis is a widely spread infection among soldiers. According
to the available literary sources, it is confirmed that the prevalence
of tinea pedis in the militaries is significantly higher than in the
civilians. This is caused by the following factors - hermetic clothes;
sweatiness because of physical load and emotional stress; regular
usage of military boots; army life features contributing a high risk
of infection’s transmission (communal shower room, barracks,
water pools.)
Aim:

The aim of the study was to determine the prevalence of
Tinea pedis and their associated risk factors in Georgian Defense
Forces. The aim of the study was a fundamental assessment and
complex analysis of this disease among Defence Forces of Georgia.
The assessment includes the data on evolution and incidence of
Tinea pedis among military population in comparison with civilian
population as well as with the corresponding data obtained from

other countries and outlines some of its characteristics.

In order to achieve above-mentioned goals, the following

tasks were set:

O Estimate prevalence and specify epidemiological
characteristics of clinical, laboratory-confirmed cases of
Tinea pedis among soldiers of Georgian Military Forces
(Correlation between the disease and various factors, such
as age, military rank, length of military service, type of

military service, hygienic and living conditions, duration of



wearing military shoes throughout the day and the number
of military shoes);

U Determine correlation between the risk factors of Mycoses;

O Estimate prevalence of clinical, laboratory-confirmed cases
of Foot Mycoses among civilian population of military
forces;

U Perform comparative analysis between the data obtained
from the studies among military population and civilian
population;

O Compare the data on Mycoses among Georgian soldiers
with the other countries;

Q Assess the risk of development of Tinea pedis by means of
regression analysis;

U Determine reduce the prevalence of Tinea pedis in military

personnel.

Scientific Research novelty:

No single research has ever been conducted in any sample
of Georgian population to study the specifics of the prevalence and
development of fungal infections of the foot. Hence, there is no
accurate statistical data regarding this issue.

It was the first time of conducting epidemiological study in
whole Georgian army.

Due to the absence of the epidemiological data regarding
foot mycosis in the civil sector, we have also conducted research
among the public servants and compared the obtained results to the

military survey outcomes.



Materials and methods:

We conducted a study among 729 active male soldiers and
279 male civilians, who are employees of the Georgian Defense
Forces. The type of research design is epidemiological, the type of
research approach is quantitative — correlational, and according to
duration — cross-sectional. We held this research in summer due to
the specifics of disease pathogenesis. All participants received
printed information and provided their written informed consent
for the management of personal data before participating in the
study. Since we needed to generalize the results, the number of
individuals involved in the survey was calculated by Slovin's
formula, taking into consideration the number of personnel of
defense forces. The 8 different types of military units participated
in the study, that was deployed in both East and West Georgia.
Soldiers’ last names were taken from the military list, out of which
1000 individuals were selected by random sampling; they were
interviewed according to the inclusion and exclusion criteria for
the study and as a result, in total 729 servicemen were eligible to
take part in the study. Due to the absence of the epidemiological
data regarding foot mycosis in the civil sector, we have also
conducted research among the public servants and compared the
obtained results to the military survey outcomes. 325 persons were
selected by random sampling from 6 different departments of the
Ministry of Defense, out of which 279 civilians were eligible to
participate in the survey.

The inclusion criteria for both civilians and soldiers were

similar: 1. Sex — male; 2. Age 18-50 years; 3. Signed consent form to



participate in the survey. The exclusion criteria were: 1. Treatment
for tinea pedis during the last 6 months; 2. Other diseases of the
foot. For the civilians, one more point of not being a former soldier
was added in inclusion criteria.

After participants filled in the prepared structured
questionnaire, our research group performed the clinical foot skin
examination of each member from the selected population. We
used a simple scoring system to evaluate the severity of tinea pedis
(Athlete's foot severity score, AFSS). The AFSS consists of a clinical
evaluation, using a three-point scale, of erythema and scaling in the
plantar and interdigital spaces of the feet, and counts of interdigital
spaces involved. Each foot is evaluated separately. The AFSS is used
to classify and define tinea pedis severity. The presence and
severity of tinea pedis was reflected by the AFSI (Athlete's foot
severity Index). A score of 0-2 indicates the degree of erythema or
scaling (of the interdigital and/or plantar surfaces of the foot) 0 —
none: 1- minimal or mild signs: 2 - moderate or severe sighns. Risk
factors for tinea pedis were assessed in soldiers with tinea pedis
AFSS>1 as compared with soldiers without tinea pedis AFSI=0-1.
To confirm the diagnosis, the scrapings from suspected lesions were
taken and placed on a microscope slide for laboratory examination.
The specimen was collected by scraping the active edge of the
affected skin. The material was subjected to direct microscopic
examination using 10% KOH. To find the fungal spores we were
studing the object by HumaScope Plus microscope. KOH
preparation was considered positive when spores were found

microscopically. Laboratory examination was held without having



any access to the clinical data and was blinded to the clinical
examination results. We were unable to identify the causative
species by culturing examination, since the aim of our study was to
assess the prevalence of the tinea pedis in the military and to detect
and estimate the correlation between the disease and various
factors affected it.

For representation purposes, the study was done among the
servicemen with all kinds of ranks from different military
branches. The study got approval from Bioethical Council of
National Center for Disease Control and Public Health, protocol
#2017-042, 21.07.2017y. An institutional review board (IRB)
approval was obtained from the ethical committee. An official
permission letter was provided by the Ministry of Defence,
Georgia. All participant provided their informed consent, before
the collection of relevant data.

We divided the selected servicemen into several groups
according to various specifications: I group - according to the age:
a) 18-25years (n=231); b) 26-35years (n=284); c) 35>years (n=214).
IT group - according to the military ranks: a) Junior enlisted
servicemens - Privates (conscripts) (n=161); b) Non-commissioned
officers and Corporals (n=410), and c) Officers (n=158). III group -
according to the length of military service: a) soldiers who served
for less than 10 years (n=508) and b) soldiers who served for more
than 10 years (n=221). IV group: Based on the duration of wearing
military shoes throughout the day, 4 subgroups were distinguished:
1t subgroup (n=161) soldiers wearing military shoes 14 hours a

day, 27 subgroup (n=145) soldiers wearing military shoes 24 hours



once in every 3 days ; 3" subgroup (n=265) wearing military shoes
on the working days from 08 to 20 o’clock and 4% subgroup
(n=158) wearing military shoes only on the working days from 9 to
18 o’clock. V group: Moreover, the soldiers were divided in
accordance with location of their respective military units in the
Eastern or Western Georgia. 1. Armament and Vehicle Base -
(n=93) 2. Transportation Base - (n=68), 3. Security Company -
(n=101) 4. 6™ Artillery Brigade - (n=281), 5. Logistic Support
Command - (n=48) 6. General Staff - (n=58) 7. Aviation Command
- (n=22) 8. Military Police Department - (n=58)

Statistical Package for Social Sciences (SPSS) version 22.0 was used

for statistical analysis.

Results and discussion:

The average age (range:18-50 years) of studied soldiers was
30.46+8.42, while civilians - 34.11+7.23 (range:21-50 years).

Out of the 729 soldiers studied, the clinical prevalence of
tinea pedis was 46,64% (n=340). Mycological tests were performed
in 340 cases based on the clinical evidence of tinea pedis. As a
result, the direct microscopic examination was positive in 54.11%
(n=184/340) that is 24,25% (n=184) of the total amount of
participated soldiers (729). While out of the 279 civilians observed,
clinically confirmed tinea pedis was revealed only in 21.86% (n=61)
cases, out of which, the direct microscopic examination was
positive in 63,93% (n=39/61), that is 13,98% (n=39) of the studied
(279) civilian population. Furthermore, according to the clinical

types of tinea pedis, the data were distributed as following:



Interdigital 70,88%(n=241); Inflammatory 12,94%(n=44);
Hyperkeratotic 14,11%(n=48); Ulcerative type was only revealed in
2,05% (n=7). Laboratory-confirmed tinea pedis and toe nails
onychomycosis were simultaneously found in 10.13% (n=74) of
soldiers. Multivariate analysis showed that the prevalence of tinea
pedis is correlated with the age - Confirmed tinea pedis frequency
decreases with the age (18-25 years - 51.52%, and >35 years -
23.83% (p=0.0209)) (Figure 1)
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Figure 1. Laboratory confirmed tinea pedis in age groups.



Moreover, the disease turned out to be related to the

military ranks — the clinical manifistation of tinea pedis

significantly decreases with the higher rank - (p=0.0051) (Table 1).

) Sergeant-
Privates; Officers; F
- Corporals; - P
1 1 n= n=
Diagnosis =410
abs | % abs | % abs | %
Clinical tinea 5.31
) 91 56.52 | 188 | 45.85 | 61 38.61 | 0.0051
pedis
Confirmed 12.96
) ) 65 40.37 | 87 21.22 | 32 20.25 | <0.001
tinea pedis
Interdigital 9.57
. 76 4720 | 120 | 29.27 | 45 28.48 | 0.001
clinical type
Inflammatory 0.79
. 13 8.07 23 5.61 8 5.06 0.4562
clinical type
Hyperkeratotic 9.32
- 2 1.24 41 1000 |5 3.16 0.001
clinical type
Ulcerative 1.51
. 0 0.00 4 0.98 3 1.90 0.2210
clinical type

Table 1. Prevalence of tinea pedis in rank groups




The presence of tinea pedis in target group was not

associated with the length of military service. (Table 2)

Length of military service
<10year >10year
) ) n=508 n=221
Diagnosis
abs % abs % F P
Clinical tinea pedis 240 47.24 | 100 4525 | 0.25 | 0.6202
Confirmed tinea
. 0.79 | 0.3759
pedis 133 | 2618 | 51 23.08
Interdigital clinical
0.75 | 0.3867
type 173 | 3406 | 68| 30.77
Inflammatory
. 0.63 | 0.4294
clinical type 33 650 | 11 4.98
Hyperkeratotic
- 0.22 | 0.6384
clinical type 32 630 | 16 7.24
Ulcerative  clinical
5.68 | 0.0174
type 2 0.39 5 2.26

Table 2. Point prevalence of tinea pedis in different length of
military service

The analyze of the study results demonstrated the highest
prevalence of Tinea pedis in I group where the soldiers were
divided Based on the duration of wearing military shoes

throughout the day. (Figure 2.)
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Figure 2. Laboratory confirmed tinea pedis in IV group.(%)

Laboratory confirmed tinea pedis was significantly high in
privates (conscripts) (1subgroup-soldiers wearing military shoes
14 hours a day) There was no significant difference between
officers (4" subgroup) and Sergeant Corporals (23t subgroup)

The results about prevalence of Tinea pedis according

to military units are presented in the figure 3 .
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Figure 3. Prevalence of Tinea pedis according to military
units. (%)

Significantly high prevalence of Onychomycosis is revealed
among Aviation commanders; Low prevalence at the Armament
and Vehicle Base. The frequency of clinical manifestation of Foot
Mycosis was low in General Staff, taken samples and
correspondingly the number of cases of confirmed Foot Mycoses
were lowest among Aviation Commanders. Significantly high
prevalence of clinical and confirmed forms of Tinea pedis was
identified in Armament and Vehicle Base and in Transportation

Base.



The participants

profile, occupational details, housing condition, personal hygiene
practices, history of any skin diseases, the amount of military shoes
they are using, type of shoes, use of foot support, use of sandals
during showers, number of hours per day wearing shoes, etc. Based

on the study results the correlations were found out among the

filled

questionnaire. Data were collected regarding sociodemographic

the

prepared

prevalence and risk factors of this disease. (Table 3)

structured

Confirmed tinea

Risk factors Clinical tinea pedis .
pedis
r P r P
Confirmed tinea pedis 0.622" <0.001 - -
Toe nails onychomycosis 0.163" <0.001 0.207" <0.001
Weari ly 1 pair of milit
caring only L pair ot mitary 0.354" <0.001 0.249" | <0.001
boots
Having two or more pairs of . "
o ) -0.354 <0.001 -0.249 <0.001
military boots interchangeably
Unpleasant smell and damp foot 0.073 0.048 0.086' 0.020
Sleep with socks on 0.041 0.264 0.011 0.772
Using the communal shower .
0.074 0.044 0.025 0.497
room
Drying of the foot superficially 0.010 0.783 0.043 0.249
Having tinea pedis before military . .
. 0.159 <0.001 0.099 0.007
service
Conscript who wears the military . .
0.105 <0.001 0.185 <0.001
boots for 14 hours every day
The high-ranking officer who uses
the military boots for 8-9 hours -0.085° 0.022 -0.060 0.103
every day

Table 3. Correlations among prevalence of tinea pedis and risk
factors. *- p<0.05; ** - p<0.01.




The present study has shown that in servicemen of
Georgian Defense Forces the clinical manifestation of tinea pedis
reveals a significantly positive correlation between confirmed tinea
pedis r=0.622**; p<0.001; toe nails onychomycosis - r=0.163"*;
p<0.001; conscript who wears the military boots for 14 hours -
r=0.105"; p=0.004; wearing only 1 pair of military boots -
r=0.354"; p<0.001; wunpleasant smell and damp foot - r=0.073%
p=0.048; using the communal shower room - r=0.074*; p=0.044;
having tinea pedis before military service - r=0.159**; p<0.001; On
the other hand, the negative correlation was released between —
the high-ranking officer who uses the military boots between 9-18
hours - r=-0.085* p=0.022; and having two or more pairs of
military boots interchangeably - r=-0.354*; p<0.001; Confirmed
mycosis discloses a significantly positive correlation between toe
nails onychomycosis - r=0.207**; p<0.001, and conscripts who wear
the military boots for 14 hours every day - r=0.185*"; p<0.001.

According to the analysis of the research, the incidence of
foot discomfort in Georgian soldiers is very high. Of the 729
servicemen in the study, 73.11% (533) complained of discomfort:
itching, pain, cracking, complications from a secondary infection,

an unpleasant odor, a wet foot, and so on. (Figure 4)
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Figure 4. Foot discomfort in the military

As for the confirmed Tinea pedis, the causes of
discomfort are given in Figure 5. The discomfort caused by
itching (79.18%), unpleasant odor (88.43%) and damp feet

(69.41%) in patients with foot mycosis is significantly high.
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Figure 5. Foot discomfort in the military with Tinea pedis.

The risk factors were assessed using the regression analysis
to develop the tinea pedis, including all the factors given in the

questionnaire, and also the quantitative variables: age and length of
military service. (Figure 6)




Assessment risk of fungal infections of the foot in Georgian soldiers
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Figure 6. Assessment risk of fungal infections of the foot in
Georgian soldiers

Using a communal shower - OR=1.04(95%CI:1.01-1.07) and
having tinea pedis before military service OR=3.27(95%CI:1.79-
5.96), increase the chances of tinea pedis development, though
using two or more pairs of the military boots interchangeably
decreases its spread OR=0.21(95%CI:0.15-0.29)



Tinea pedis is known as the significant reservoir of other
dermatophytes in the body and can be a cause of onychomycosis.
In the current study, laboratory-confirmed tinea pedis was
associated with toenail onychomycosis in 10.13% (n=74) cases.

Based on the analysis of the results obtained, the clinical
and mycological prevalence of tinea pedis among the total number
of examined Georgian soldiers (729) was 46,64% (n=340) and
25,24% (n=184) respectively, while out of 279 civilians studied -
21.86% (n=61) and 13,98% (n=39). (figure 7)
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Figure 7. Prevalence of Tinea pedis among military and civilian
personnel of the Defense Forces (%)
Hence, we can conclude that the prevalence of tinea pedis

is significantly higher in militaries than in civilians.



According to the our research analysis, the prevalence of
tinea pedis is related to the age, in particular, at a younger age, we
can observe more cases of tinea pedis, while with the age the cases
of tinea pedis decrease. Moreover, the disease turned out to be
related to the military ranks — the clinic-laboratory confirmed tinea
pedis significantly decreases with the higher rank. In the present
study the presence of tinea pedis was not associated with the
length of military service.

Based on the study results the correlations were found
out between the prevalence and risk factors of this disease. The
present study has shown that in soldiers of Georgian Defense
Forces the clinical manifestation of tinea pedis reveals
a significant positive correlation between confirmed tinea pedis; toe
nails onychomycosis; conscript who wears the military boots for 14
hours; wearing only 1 pair of military boots; unpleasant smell and
damp foot, using the communal shower room; having tinea pedis
before military service; On the other hand, the negative correlation
was released between — the high-ranking officer who uses the
military boots for 8-9 hours; and having two or more pairs of
military boots interchangeably; Confirmed mycosis discloses a
significantly positive correlation between clinical toe nails
onychomycosis, having tinea pedis before military service and
conscripts who wear the military boots for 14 hours every day,
unpleasant smell and damp foot, the negative correlation was
released between having two or more pairs of military boots

interchangeably.



Skin, hair and nail fungal infections are common problem
of public healthcare all around the world. One of the most
dominant pathologies common for military population are skin
diseases, including fungus infections with especially high
prevalence of Foot Mycosis. The analogous outcomes of the
studies performed in various countries supports the above given
statements. For detailed comparison between the outcomes of our
and foreign studies see the Figure 8.9.
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Figure 8. Prevalence of clinical Tinea pedis in military in different
countries
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Figure 9. Laboratory confirmed Tinea pedis in military in different
countries
According to our research analysis, the prevalence of tinea

pedis among militaries is significantly higher than in the civilians.
Based on the analysis of the results we obtained the following:
military personnel may be considered as a risk group (risk
population) for tinea pedis. For this specific population, risk factors
of skin diseases are excessive sweatiness, trauma, contagiousness,
the occlusive effect of protective clothing, cramped living

conditions, combat and operational stress violation of hygienic



norms, communal showers, barracks. The most important factor
that distinguishes soldiers from civilians is wearing military boots

intensively and for a long time.

The high frequency of fungal infections in facilities, such as
military facilities where based on the specifics of the army life
people operate in crowded conditions will be decreased by
preventive measures and educational studies. The results obtained
showed that it is necessary to take a whole number of preventive
activities in Army.

Conclusions

1. According to our research analysis, the prevalence of tinea pedis
among militaries is significantly higher than in the civilians.

2. Multivariate analysis demonstrated that tinea pedis is correlated
with the age and military ranks.

3. Prevalence of Tinea pedis was not associated with the length of
military service.

4. Prevalence of clinical and confirmed Tinea pedis is
significantly high in the military population working in Armament
and Vehicle Base and in Transportation Base. Also in soldiers of
Military Police Department, and onychomycosis — among Aviation
Commanders.

5. Using a communal shower - OR=1.04 (95%CI:1.01-1.07) and
having tinea pedis before military service OR=3.27(95%CI:1.79-
5.96), increases the chances of tinea pedis development, though
using two or more pairs of the military boots interchangeably
decreases the spread of desease - OR=0.21(95%€CI:0.15-0.29).



6. Our study showed correlation between the disease and various
hygiene and living conditions, in particular, the clinical
manifestation of tinea pedis reveals a significantly positive
correlation between confirmed tinea pedis and the conscript who
wears military boots for 14 hours per day, uses only 1 pair of shoes,
sleeps with socks on, often has damp foot, having tinea pedis before
military service and use of communal shower room.
7. Also prevalence of clinical, laboratory-confirmed foot mycoses is
very high among Georgian Military Forces in comparison with the
outcomes of foreign studies.
Practical recommendations:

Reduction of prevalence of Foot Mycosis among the
Georgian Defence Forces require the following measures:

O Develop appropriate projects and programs to provide
regulations for disease reporting process in military units;

O Conduct continuous monitoring by medical personnel for
immediate management of the revealed cases;

O Particular attention should be paid to the medical
examination of privates, and if the private has been
diagnosed with foot mycosis, he should be provided with
appropriate treatment at the beginning of quarantine.

U Raise awareness among military population about current
preventive measures for further disease prevention.

U Give recommendations to Logistics Support Services to
provide soldiers with personal items and to prevent sharing
them rubber slips, foot towels, cotton socks, shoe

disinfection products etc.



In addition, shower cabs must be continuously ventilated
and dried.

Quality control of the military shoes requires special
attention from the relevant authorities.

Due to the diversity of the Georgian climate, it is
recommended that Georgian military be provided with
suitable military shoes for the summer and winter seasons.
According to our research analysis, disease prevalence can
be reduced by providing soldiers with two or several pairs
of military shoes that prevents wearing wet shoes as having
enough time to dry.

Summarize
U Based on the analysis of the results we obtained the
following: Georgian military personnel may be
considered as a risk group (risk population) for tinea

pedis.

O Although Foot Mycosis is not a life-threatening
disease, it remains one of the most significant
problem due to high prevalence and contagiosity.

U Hence, it is necessary to develop a large-scale
strategy, special guidelines and protocols;
implement appropriate preventive measures in
order to maximally relieve the disease burden in

the Georgian military



399mgd39969dmo 65dGmagdol bos:

List of Publications:
1. Epidemiology of tinea pedis - literature review.
Kintsurashvili N, Galdava G.
Experimental and clinical medicine. 2018; 2: pp30-35.

2. Epidemiological characteristics of tinea pedis in military

Kintsurashvili N, Galdava G.
TRANSLATION AND CLINICAL MEDICINE Georgian Medical
Journal:Vol:3 No 2(2018) pp 8-11
https://tcm.tsu.ge/index.php/TCM-GM]J/article/view/159

3. "Prevalence and risk factors of Tinea pedis in Georgian Defense

Forces"

Kintsurashvili N, Kviividze O, Galdava G.

Journal of the Royal Army Medical Corps- BM] Military
Health
http://militaryhealth.bmj.com/cgi/rapidpdf/bmjmilitary-2019-
001397

http://militaryhealth.bmj.com/cqgi/rapidpdf/bmjmilitary-2019-
0013977ijkey=0j9z8tMzFfLYgSb&keytype=ref



https://tcm.tsu.ge/index.php/TCM-GMJ/article/view/159
http://militaryhealth.bmj.com/cgi/rapidpdf/bmjmilitary-2019-001397
http://militaryhealth.bmj.com/cgi/rapidpdf/bmjmilitary-2019-001397
http://militaryhealth.bmj.com/cgi/rapidpdf/bmjmilitary-2019-001397?ijkey=0j9z8tMzFfLYqSb&keytype=ref
http://militaryhealth.bmj.com/cgi/rapidpdf/bmjmilitary-2019-001397?ijkey=0j9z8tMzFfLYqSb&keytype=ref

