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ABSTRACT

Background: Tinea pedis is a fungal infection of the skin of the feet characterised by peeling skin,
itching and watery skin. Risk factors for this disease include working in wet environments and wearing
closed-toe shoes for extended periods, as seen among motor vehicle wash service workers. The
purpose of this study was to examine the association between the use of boots and the incidence of

tinea pedis among motor vehicle wash employees in Jambi City. Objective: This study aims to

determine the relationship between the use of boots and the incidence of tinea pedis in motorbike wash
employees in Jambi City. Methods: This quantitative analytical research type uses a cross-sectional
method. The research sample comprised motor-vehicle wash employees in Jambi City. Cluster
sampling was used; researchers selected groups within each sub-district of Jambi City according to
the research criteria, yielding 96 samples. Data were obtained using questionnaires, physical
examinations and KOH examinations. The data obtained were then processed using
SPSS. Results: In this study, it was found that there was a significant relationship between the length
of work and the incidence of tinea pedis, the length of use of boots and the incidence of tinea pedis
and foot hygiene and the incidence of tinea pedis. Representatively, p-value less than 0.005 (p=0.016)

(p=0.000) (p=0.000). Conclusion: The longer a person works in a humid place, the longer they wear

boots, and the worse their foot hygiene, the greater the risk of getting tinea pedis
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INTRODUCTION

In recent years, the incidence of
infectious diseases has increased and
become a global concern. 2 Tinea pedis or

athlete's foot is a superficial fungal infection

of the skin of the feet caused by
dermatophytes. The most common
dermatophytes are Trichophyton rubrum,
Trichophyton mentagrophytes, and

Epidermophyton floccosum.® Tinea pedis
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usually presents with a common
appearance and symptoms. Among other
things, it appears as flaky skin
accompanied by itching, is watery, and
often has an odour.*

The estimated global prevalence of
tinea pedis is around 10%.% In Indonesia,
dermatophytosis ranks second after tinea
versicolor, accounting for 52%, with the
majority of cases occurring in tinea pedis
and tinea cruris. Its prevalence during
2010-2014 was 65% and has continued to
increase since then. In addition, based on
2020 data from the Jambi City Health
Office, the prevalence of tinea pedis across
all Puskesmas in Jambi City was 227
cases. Tinea pedis is often associated with
occupational exposure and is therefore
referred to as occupational
dermatophytosis.®

Age is a risk factor for many
diseases.” Even in tinea pedis, the disease
is also age-related. The peak incidence
occurs in individuals of productive age,
between 16 and 45 years, during which
they are actively engaged in activities. This
condition is more common in tropical
countries such as Indonesia.? In addition,
prevalence varies by occupation. People
who work in wet environments, such as car
wash service providers, farmers, and
garbage collectors, or who wear closed-toe
shoes every day, are at increased risk of
tinea pedis.®

Shoes come in various types and
models tailored to their intended use. Field

workers, such as motor-vehicle wash
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workers, typically wear leather boots with
metal-coated uppers and thick, strong
rubber soles. These are used as personal
protective equipment to enhance worker
safety, particularly for the feet.®

Motor vehicle wash service workers
typically wear boots to protect their feet
from hazards such as sharp objects and
chemicals. But prolonged use of boots,
especially in humid conditions, is a risk
factor for tinea pedis.* Thus, it is not
uncommon for boots intended to enhance
worker safety to cause health problems,
including fungal infections such as tinea
pedis.

Given the high incidence of tinea
pedis and the limited research on the
association between footwear use and
tinea pedis, particularly in Jambi City,
further research is warranted. Therefore,
based on the description above, the
researcher intends to research “The
Relationship between the Use of Boots and
the Incidence of Tinea pedis in Motor

Vehicle Washing Employees in Jambi City”.

METHODS

This study employs quantitative
analysis using a cross-sectional method.
The research sample was drawn using
cluster sampling, whereby the researcher
selects a group (cluster) in each region that
matches the research criteria. The
research was conducted at motorised-
vehicle washing facilities in Jambi City,
specifically in 11 sub-districts, with data

collection conducted from September to
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November 2024. The study population
comprised motor-vehicle wash workers in
the Jambi City area. The sample in this
study was calculated using the lemeshow
formula with an unknown N value. Inclusion
criteria for this study were workers at a car
wash in Jambi City aged 16-45 years,
employed in the washing department, and
permanent employees. Exclusion criteria in
this study were using immunosuppressant

drugs, having a history of HIV disease,
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having a history of diabetes mellitus, and

not wearing boots while working.'%"

RESULTS

The study identified 103
respondents who met the inclusion criteria;
however, 7 respondents met the exclusion
criteria. Therefore, a total of 96
respondents were included in the final

analysis (Table 1).

Table 1. Distribution of respondent characteristics (n = 96)

Variables n %
Age (years)

16-25 51 53.1

26-35 26 271

36-45 19 19.8
Sex

Male 96 100

Female 0 0
Tinea pedis

Yes 22 23

No 74 77
Length of work

Short 64 67

Long 32 33
Duration of boot use

Short 73 76

Long 23 24
Foot hygiene

Poor 31 32

Good 65 68

A total of 96 respondents were
included in the study. Most respondents
were aged 16-25 years (51 participants,
53.1%), followed by those aged 26-35
years (26 participants, 27.1%) and 36—45
years (19 participants, 19.8%). All
respondents were male (96 participants,
100%).

Regarding clinical and occupational
characteristics, tinea pedis was identified in
22 respondents (23%), while 74

respondents (77%) did not have tinea
pedis. Most respondents had a short work
length (64 participants, 67%), whereas 32
respondents (33%) had a long work length.
Similarly, the majority reported short boot
use (73 participants, 76%), whereas 23
respondents (24%) reported long-term
boot use.

Regarding foot hygiene, most
respondents (65; 68%) had good foot
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hygiene, whereas 31 (32%) had poor foot

hygiene.
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Table 2. Association between length of work and tinea pedis

Tinea pedis p I
Length of work Yes Total p value re&/a ence
o atio
n % n
Short 10 156 54 84.4 64
Long 12 37.5 20 62.5 32 0.016 3.2

Based on Table 2, a total of 32
respondents were classified as having a
long length of work, of whom 12 were
diagnosed with tinea pedis. Among the 64
respondents with a short length of work, 10
were affected by tinea pedis. The
association between length of work and the

incidence of tinea pedis was analyzed

using the chi-square test. The results

showed a statistically ~ significant
association between length of work and
tinea pedis (p = 0.016, p < 0.05), indicating
that longer work duration is significantly
associated with the incidence of tinea pedis
among motor vehicle wash workers in

Jambi City.

Table 3. Association between duration of boot use and tinea pedis

Tinea pedis

Duration of boot Yes Total value Prevalence
use o P Ratio
n % n
Short 10 137 63 86.3 73
Long 12 522 11 478 23 0.000 6.9

Based on Table 3, a total of 23
respondents reported a long duration of
boot use, of whom 12 were diagnosed with
tinea pedis. Among the 73 respondents
with a short duration of boot use, 10 were
affected by tinea pedis. The association
between duration of boot use and the

incidence of tinea pedis was analyzed

using the chi-square test. The results

showed a statistically ~ significant
association between duration of boot use
and tinea pedis (p < 0.001), indicating that
a longer duration of boot use was
significantly associated with an increased
incidence of tinea pedis among motor

vehicle wash workers in Jambi City.

Table 4. Association between foot hygiene and tinea pedis

Tinea pedis

Foot hygiene Yes Total p value Pre;algnce
o o atio
n %o Yo
Poor 20 645 35.5 31
Good 2 3.1 9%6.9 65 0000 57
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Based on Table 4, among the 31
respondents with poor foot hygiene, 20
respondents (64.5%) were diagnosed with
tinea pedis, while 11 respondents (35.5%)
did not have tinea pedis. In contrast,
among the 65 respondents with good foot
hygiene, only 2 respondents (3.1%) were
affected by tinea pedis, whereas 63
respondents (96.9%) did not have the
condition. The association between foot
hygiene and the incidence of tinea pedis
was analyzed using the chi-square test.
The results showed a statistically
significant association between foot
hygiene and tinea pedis (p < 0.001),
indicating that poor foot hygiene was
significantly associated with a higher
incidence of tinea pedis among motor

vehicle wash workers in Jambi City.

DISCUSSION

This study involved 96 motor
vehicle wash employees in Jambi City with
ages between 16-45 years. This age group
is divided into three groups. The first group,
16-25 years old, had as many as 51
respondents (53.1%). The second group,
26-35 years old,
respondents (27.1%), and the third group,
36-45 years old,

respondents (19.8%). This is because the

comprised 26

comprised 19

incidence of tinea pedis is higher among
adolescents and adults than among
prepubertal children.??

Tinea pedis (athlete's foot), also
known as athlete's foot, refers to a

superficial infection of the skin of the feet.
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812 The most common sites of skin infection
are the spaces between the toes, the soles
of the feet, and the lateral aspects of the
feet.8 The primary means of transmission of
this disease in humans is contact with
infected individuals, animals, objects, and
soil.’>"3 |n addition, the use of items such
as shoes and socks that are not kept clean
and are worn for extended periods
increases the risk of contracting this
disease.™

Boots are a type of personal
protective equipment (PPE) that protects
the employee's feet and lower legs from
workplace hazards that may cause
accidents and occupational diseases.''6
PPE cannot fully protect the body, but it can
reduce the risk of injury. The use of rubber
boots that cover the entire foot during
prolonged use can cause excessive
sweating, making the feet and surrounding
areas damp and a favourable environment
for fungal growth. Long-term use of
footwear is a risk factor for tinea pedis."”

Broadly speaking, 3 factors drive
tinea pedis: predisposing, enabling, and
reinforcing.’® These factors are then
broken down into foot conditions while
wearing footwear (temperature, humidity,
ventilation, heat conduction, footwear
design, footwear structure and materials),
then human physical factors (concomitant
diseases, physiological characteristics and
human body structure) and finally,
environmental factors outside of footwear

(local climate and environment).™
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The data indicate a relationship
between tinea pedis and work duration.
The group with the highest incidence of
tinea pedis was a group with a long working
category, comprising 12 people (54.5%),
followed by a group that did not work long,
comprising 10 people (45.5%). This is
consistent with research by Muhtadin
(2019) on fishermen on Panggang Island,
Thousand Islands, North Jakarta, who
work in closed shoes/boots. Among
fishermen who had worked for 3 years, 8
individuals were found to have tinea pedis.
His research was then calculated with the
chi-square statistical test and obtained a p-
value of 0.039. Because the p-value <0.05,
it is concluded that there is a significant
relationship between tinea pedis and the
length of work."®

The work environment can affect
workers' health. So, the health of the work
environment must be  considered.
Environmental health is a balance between
humans and their environment.?° Factors
that can affect workers' health include
physical, chemical, and biological agents.
The work environment can cause
occupational diseases, including
occupational dermatophytosis. In general,
fungi thrive in humid environments and can
adapt to their surroundings. The longer the
contact between the environment that is a
risk factor for fungal infection and the
workers who work there, the higher the risk
of infection. This can cause skin
inflammation or irritation, resulting in skin

disorders. This condition will be
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exacerbated if workers neglect their
personal hygiene.® 1921

Motor vehicle washers are one
example of occupations that work with
water daily, using closed-toe shoes for
extended periods. The scope of their work
also extends to hot and humid areas.
These are risk factors for fungal infection of
the feet (tinea pedis).®'

The data indicate a relationship
between tinea pedis and the duration of
boot use. The group with the most tinea
pedis is the long category, with 12
participants (54.5%), followed by the not
long category, with 10 participants (45.5%).
This is consistent with Hajar's (2022)
research, which found that wearing boots
for 7-8 hours (65.2%) was associated with
a higher incidence of tinea pedis than
wearing them for 5-6 hours (31.8%). This is
due to prolonged exposure of boots to
water and high temperatures, as well as to
sweat and humidity, which promote
increased growth and colonisation of tinea
pedis.??

This is supported by research by
Rinto Siregar (2018), which found that
wearing shoes for more than 6 hours
increases the risk of tinea pedis by 3.4
times compared with wearing boots for < 6
hours. Another study by Muhtadin (2019)
reported that wearing boots for> 6
hours/day was associated with tinea pedis
2.5 times more frequently than wearing
boots for <6 hours/day."® Prolonged shoe
wear can cause fungal infections. This can

be prevented by minimising the time spent
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wearing boots per day, as reinfection can
occur when fungal spores survive for
extended periods in shoes and socks.?

The data indicate a relationship
between tinea pedis and foot hygiene. The
group most affected by tinea pedis was
those with poor foot hygiene, with as many
as 20 people (91%), followed by those with
good foot hygiene, with as many as 2
people (9%). This is consistent with Hajar's
(2022) research on the risk of tinea pedis
among oyster seekers in Baitussalam
District, which found that poor foot hygiene
and the use of poor-quality boots increase
the risk of tinea pedis. Poor use of boots
includes taking turns wearing them with
friends or family; poor foot hygiene (rarely
cleaning feet with soap after work, not
regularly washing boots, using socks that
are not clean and do not absorb sweat
when worn, and rarely drying feet and
wearing boots for extended periods).
These conditions will increase foot
moisture and increase fungal colonisation.
22

Factors that contribute to tinea
pedis include prolonged footwear use and
wearing unclean socks. These two factors
will increase moisture and create foot
odour that can stimulate fungal growth.
Fungal spores attached to the transmission
medium (boots and socks) will adhere to
keratin and produce keratinase that will
hydrolyse the keratin, causing fungal
growth in the stratum corneum. The
possibility of infection is also strongly

associated with re-exposure. Thus, people
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who work in boots and are exposed to
water daily are at greater risk of infection.
Wearing narrow shoes can increase the
risk of moisture because the fungus thrives
on feet confined in tight shoes. In addition,
tight shoes prevent air from circulating
freely within the footwear, making the toes
feel cramped and hot. The skin of the feet
needs air because the feet will produce
sweat, so if there is no air coming in, it will
make the feet hot and humid, which will
facilitate the growth of mould between the
toes.?

Bad foot hygiene is also a
precipitating factor for tinea pedis;
infrequent foot cleaning, failure to keep the
feet dry, and failure to rub the feet during
cleaning increase moisture around the feet,
thereby supporting fungal growth. Sartiwi
(2018) reports that poor foot hygiene
increases the risk of tinea pedis by 4-fold.
According to Santriani (2020), many
factors can cause Tinea pedis, including
personal hygiene, particularly skin, hand,

and clothing hygiene.?

CONCLUSIONS

Most respondents were young adult
males, and nearly one-quarter had tinea
pedis. A longer duration of boot use and
longer working duration were significantly
associated with a higher incidence of tinea
pedis. In addition, poor foot hygiene
practices increased the risk of tinea pedis
among motorbike wash workers in Jambi
City.
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RECOMMENDATIONS
Future studies should include larger
sample sizes to improve the accuracy and

generalizability of the findings. In addition,
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