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ABSTRACT 
 

The nail infection known as tinea unguium is brought on by dermatophyte fungi. Nails infected with the fungus will 
be discolored, thick, and brittle. Personal hygiene is one of the risk factors that can affect tinea unguium. The purpose 
of this study was to determine the relationship of personal hygiene to the prevalence of tinea unguium infection in 
farmers in the Jember Regency. The benefits of research can be used as a source of information about the importance 
of maintaining personal hygiene to avoid fungal infections that cause tinea unguium. Analytical observational 
method with cross-sectional approach was adopted in this investigation. Ten areas of the Jember Regency served 
as the research site from August to December of 2023. The participants in this research were all Jember Regency 
farmers. The sample in this study was calculated by the Slovin formula and obtained from as many as 100 farmers 
who met the inclusion and exclusion criteria. Sampling using mixed methods sampling. The statistical analysis used 
is Cramer's V test α = 0.05. The results of this study show a significant relationship between personal hygiene and 
the prevalence of tinea unguium in farmers in Jember Regency with a p-value of 0.004 (0,004<0,05). 
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АБСТРАКТ 
 
Ногтевая инфекция, известная как tinea unguium, вызывается грибками-дерматофитами. Ногти, 
зараженные грибком, обесцвечиваются, становятся толстыми и ломкими. Личная гигиена - один из 
факторов риска, который может повлиять на развитие тинеа унгуум. Цель данного исследования - 
определить связь личной гигиены с распространенностью инфекции tinea unguium среди фермеров в 
регентстве Джембер. Результаты исследования могут быть использованы в качестве источника 
информации о важности соблюдения личной гигиены во избежание грибковых инфекций, вызывающих 
тинеа унгуум. В данном исследовании использовался метод аналитического наблюдения с перекрестным 
подходом. Десять районов регентства Джембер служили местом проведения исследования с августа по 
декабрь 2023 года. Участниками исследования стали все фермеры регентства Джембер. Выборка в данном 
исследовании была рассчитана по формуле Словина и получена из 100 фермеров, которые соответствовали 
критериям включения и исключения. Выборка использовала смешанные методы отбора. В качестве 
статистического анализа использовался V-тест Крамера α = 0,05. Результаты данного исследования 
показали значительную связь между личной гигиеной и распространенностью тинеа унгуум у фермеров в 
регентстве Джембер с p-значением 0,004 (0,004<0,05). 
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INTRODUCTION 
Tinea unguium is a nail infection caused by 

dermatophyte fungi. The types of 
dermatophyte fungi that are commonly found 
in hand and toenail infections are Trichophyton 
rubrum and Trichophyton mentagrophytes.1 
Cases of tinea unguium both in the world and 
in Indonesia are still quite high. Cases of nail 
infection in the literature study on the causes 
of tinea unguium on farmers' nails in Indonesia 
were found to be 51% infected by 
dermatophyte fungi.2 Research in 2019 found 
that 90% of infections in toenails and 75% in 
fingernails were caused by dermatophytes, 
especially Trichophyton mentagrophytes and 
Trichophyton rubrum.3 

Risk factors for tinea unguium include 
gender, age, immunosuppression (HIV-AIDS 
and diabetes mellitus), and trauma.4 Other risk 
factors that can increase the occurrence of 
dermatophytosis, especially tinea unguium, 
are personal hygiene and work related to wet 
and humid environments.5 One of the jobs that 
is closely related to personal hygiene is 
farmers. The work of farmers who have direct 
contact with the ground on the hands and feet, 
if not cleaned properly, will increase the risk of 
tinea unguium. Research conducted in Seginim 
District, South Bengkulu Province on rice field 
farmers in 2021 found that 40% suffered from 
tinea unguium due to lack of personal hygiene, 
especially on the feet that were not cleaned 
after activities in the fields, which would 
trigger the growth of fungi on the toenails.6 

According to BPS data in 2020, Jember 
Regency has 510,116 farmers and farm 
laborers. With this figure, Jember Regency is 
the district in East Java Province with the most 
number of farmers. Currently, the incidence of 
tinea unguium is still high, the number of 
farmers in Jember Regency is quite large, and 
research discussing the relationship between 
personal hygiene and the prevalence of tinea 
unguium infection in Jember Regency is still 
limited. Therefore, researchers are interested 
in conducting research with the title of the 
relationship between personal hygiene and the 
prevalence of tinea unguium infection in 
farmers in Jember Regency.  

MATERIAL AND METHODS 
This study used a cross-sectional design and 

an analytical observational method. It was 
conducted from August to December 2023. The 
Ethics Commission of Faculty of Medicine 
University of Jember granted permission for 
this study with letter number 
5004/UN25.1.10.2/KE/2023. The study's 
population consisted of all farmers in the 
Jember Regency, and the sample size of 100 
farmers was determined by calculating the 
Slovin formula. The sample must meet the 
inclusion criteria, namely working as a farmer 
or farm laborer and having one of the 
symptoms of tinea unguium such as nails 
changing color to yellow or brown, 
onycholysis, brittle, and thick. In addition to 
the inclusion criteria, there were exclusion 
criteria, namely farmers who did not have 
hands or feet, secondary infections around the 
nails, and farmers with a history of HIV-AIDS 
or DM. The sampling technique used mixed 
method sampling7, namely the selection of 
sub-districts using random sampling 
techniques and sampling using consecutive 
sampling techniques. Sampling in the form of 
hand or toenail scrapings in the study was 
carried out on farmers in 10 districts of Jember 
Regency, namely Arjasa, Kalisat, Pakusari, 
Sukorambi, Rambipuji, Ajung, Jenggawah, 
Panti, Mumbulsari, and Tempurejo. The 
acquired samples were brought to the 
University of Jember's Faculty of Medicine's 
Microbiology Laboratory for analysis. 

The data used are primary data obtained 
from filling out questionnaire sheets about 
personal hygiene and the results of scraping 
examination of hand or toenails. The 
questionnaire in this study covers the hygiene 
of hair, skin, nails, hands, and feet. The 
questionnaire has been tested for validity and 
reliability using 60 samples. The validity test 
results with the Pearson correlation test 
obtained r-count>r-table (0.340>0.254), while 
the reliability test results using Cronbach's 
Alpha were 0.544. Filling out the questionnaire 
sheet and taking samples has received 
approval from the respondent by filling out the 
informed consent sheet. Examination of hand 
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or toenail scrapings is done in two ways, 
namely culture on Sabouraud Dextrose Agar 
(SDA) media and microscopy with lactophenol 
cotton blue (LCB) staining. Fungal culture 
examination on SDA media is carried out after 
3-5 days of incubation.8 Fungal identification 
was carried out by microscopic observation of 
SDA media overgrown with fungal colonies 
with LCB staining. Microscopic observations 
were made with 100x and 400x magnification.1 

Both univariate and bivariate analyses will 
be performed on the results that were 
obtained. Using Cramer's V test, bivariate 
analysis was utilized in order to ascertain the 
nature of the relationship that exists between 
the variables. A significance level of 95% and 
an error tolerance of α = 0.05% serve as the 
foundation for making decisions regarding the 
acceptance or rejection of the hypothesis. 
Utilizing the SPSS software, both univariate 
and bivariate analyses were carried out 
successfully. 

 
RESULT 
 

Table 1. Characteristics of the sample 

 Frequency 
Characteristic + - Percentage 

Gender    
Male 47 29 76% 

Female 16 8 24% 
Age (year)    

17-25 1 0 1% 
26-30 2 1 3% 
31-40 8 4 12% 
41-50 19 7 26% 
51-60 21 11 32% 

>60 12 14 26% 
Level Education    

College 2 2 4% 
SHS 6 5 11% 
JHS 7 4 11% 
ES 27 13 40% 

Not Graduated from ES 21 13 34% 

Total 63 37 100% 

 
Table 1 reveals that the majority of farmers 

in Jember District are male, with 76 people 
(76%) being male, 32 people (32%) being 
between the ages of 51 and 60 years old, and 
the majority of farmers in Jember District in 
this study being elementary school graduates 
(40%) with an education level of at least a high 
school diploma. 

 

Table 2. Results of identification of fungal 
species on the nails of farmers in Jember 

Regency 
 

Result N Percentage 
Dermatophytes 63 63% 

Trichophyton rubrum 25 25% 
Trichophyton tonsurans 21 21% 
Trichophyton 
mentagrophytes 

8 8% 

Epidermophyton floccosum 5 5% 
Trichophyton verruscosum 3 3% 
Microsporum gypseum 1 1% 

Nondermatophytes 26 26% 
Aspergillus sp. 26 26% 

No fungi growth 11 11% 
Total 100 100% 

 
Table 2 demonstrates that 63 farmers 

(63%) had tinea unguium and 37 (37%) did 
not. Of the 57 positive results, 90% were due to 
Trichophyton sp. In this investigation, 
Trichophyton rubrum dominated with 25 
(40%). In this investigation, nondermatophyte 
Aspergillus sp. fungus caused 26 negative 
results and 11 failures. Dermatophyte fungi are 
shown in Figures 1–6. 

 

  
 
Figure 1. (A) Morphology of T. rubrum 
macroscopically on SDA media, (B) 
Morphology of T. rubrum with LCB staining at 
400x magnification. 
 

 
 
Figure 2. (A) Morphology of T. tonsurans 
macroscopically on SDA media, (B) 
Morphology of T. tonsurans with LCB staining 
at 400x magnification. 
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Figure 3. (A) Morphology of T. mentagrophytes 
macroscopically on SDA media, (B) 
Morphology of T. mentagrophytes with LCB 
staining at 400x magnification. 
 

 
 

Figure 4. (A) Morphology of E. floccosum 
macroscopically on SDA media, (B) 
Morphology of E. floccosum with LCB staining 
at 400x magnification. 

 
Figure 5. (A) Morphology of T. verruscosum 
macroscopically on SDA media, (B) 
Morphology of T. verruscosum with LCB 
staining at 400x magnification. 

 
 

Figure 6. (A) Morphology of M. gypseum 
macroscopically on SDA media, (B) 
Morphology of M. gypseum with LCB staining at 
400x magnification. 

Table 3. Cross tabulation between personal 
hygiene behavior and the prevalence of tinea 
unguium infection among farmers in Jember 

Regency 
 

 
Table 3 shows that out of 100 respondents, 

farmers with good personal hygiene infected 
with tinea unguium were 16 people (16%), 
while those not infected with tinea unguium 
were 20 people (20%).  Farmers with 
moderate personal hygiene were infected with 
tinea unguium as many as 39 people (39%), 
while those who did not experience tinea 
unguium infection were 17 people (17%).  

All farmers with poor personal hygiene 
were infected with tinea unguium. Based on 
the results of Cramer's V test, the p-value <0.05 
is 0.004 <0.05. 
 
DISCUSSION 

These findings show that there are more 
men than women among farmers: 76 of them 
are men and 24 are women. Research by 
Nurfadillah et al found that 19 farmers 
(47.5%) were female and 21 farmers (52.5%) 
were male. This research is consistent with 
their findings.9 Gender is more male than 
female due to the physical strength possessed 
by men in managing agricultural land is 
greater than women.10 

The distribution of farmers in Jember 
Regency is dominated by productive age, 
namely 74 farmers (74%) aged from 17-60 
years. Productive age according to the Central 
Bureau of Statistics has an age range between 
15 and 64 years. The results of this study are in 
line with Devy and Ervianti's research in 2018 
which found that 72.8% of productive age 
experienced dermatophytosis which included 
tinea unguium. The cause of productive age is 
at risk of dermatophytosis, especially tinea 
unguium, is that the activities carried out will 

 Tinea 
Unguium 
Infection 

Total 
p-

value 
+ - 

Personal 
Hygiene 

Good 16 20 36 
0,004 Moderate 39 17 56 

Bad 8 0 8 
Total 63 37 100  

A

\ 

 

B

\ 
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produce sweat and are not balanced with good 
personal hygiene.11 

Based on the level of education of farmers in 
Jember District, 40 farmers (40%) were 
elementary school graduates. In addition, 
farmers with elementary school graduates 
were most infected with tinea unguium. In 
Table 1, 27 farmers with the last education 
level of elementary school were infected with 
tinea unguium. The data shows that someone 
who has a low education is at risk of tinea 
unguium. This study is in line with research by 
Yuwita et.al 2016, that a person with a primary 
school education level experiences a lot of 
tinea cruris, which is an infection in the groin 
area due to dermatophyte fungi.12 This 
research is also in line with research 
conducted by Imaniar F at 2018 on rice 
farmers in Sekayu Banyuasin District, 47.1% of 
respondents with low education were infected 
with dermatophyte fungi. Many farmers with 
low education experience tinea unguium 
because they have more difficulty 
understanding information related to personal 
hygiene compared to people with higher 
education.13 

The results of examination using culture 
and microscopy on 100 samples of nail 
clippings of farmers' hands or feet showed 
positive results of 63 people (63%) and 
negative results of 37 people (37%). The 
negative results in this study can be seen in 
Table 2 that most of them were caused by 
nondermatophyte fungi, namely Aspergillus sp. 
26 samples (26%).  Results from a 2019 study 
by Leung et al. indicate that nondermatophyte 
fungi may be the source of nail infections.3 

A total of 63 people who were positive for 
tinea unguium were mostly caused by 
Trichophyton sp. pictures of dermatophyte 
fungi are shown in Figures 1, 2, 3, and 5. The 
positive sample results researched by Zafar 
et.al 2017 that nail infections caused by 
dermatophyte fungi are one type, namely 
Trichophyton sp.1 The study's findings are 
consistent with those of Nurfadila et al.'s 2021 
investigation, which demonstrates that the 
dermatophyte fungi that causes tinea unguium 
is Trichophyton sp. with the results of 47.5% of 

positive farmers tinea unguium caused by 
Trichophyton rubrum by 20% and 
Trichophyton mentagrophytes by 27.5%.14 

Personal hygiene in this study includes hair, 
skin, feet, hands, and nails hygiene. Hair and 
skin hygiene were included in this study 
because transmission of tinea unguium can 
occur through direct contact, for example 
holding parts of hair or skin infected with the 
fungus.4 Hair hygiene that is not maintained 
will make the hair look tangled and the hair 
shaft will experience health problems such as 
fungal infections. If the hair is infected with a 
fungus, it will cause itching which makes the 
sufferer scratch using their hands. The 
scratching process is carried out for a long time 
so that the fungus will spread to the nails. In 
this study1, farmer was found to be infected 
with the dermatophyte fungus species 
Microsporum gypseum. images of fungi can be 
seen in Figure 6. This species is often found in 
tinea capitis and tinea corporis.1 These results 
can be caused by respondents who 
accidentally touch people suffering from tinea 
capitis or tinea corporis. Microsporum sp. can 
cause nail infection in someone suffering from 
tinea capitis, but the case is very rare because 
Microsporum sp. has a low ability to infect hard 
keratinized tissue.15 

The statistical test results of the 
relationship between personal hygiene and 
tinea unguium infection obtained a p-value 
<0.05, namely 0.004 <0.05. These results 
indicate that there is a significant relationship 
between personal hygiene and tinea unguium 
infection in farmers in the Jember Regency. 
Research on rice field farmers in Kebun Sari 
Amuntai Tengah Village by Amalia et al.  found 
a strong correlation between personal hygiene 
and tinea unguium infection, which is 
consistent with our study. The statistical test 
results in the study were p-value 0.006 <0.05 
and showed that a farmer who has good 
personal hygiene, then there is less risk of 
being infected with tinea unguium.16 The 
results of this study show that all farmers who 
have poor personal hygiene experience tinea 
unguium. These results can be seen in Table 3 
where 8 farmers with poor personal hygiene 
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were infected with tinea unguium. A total of 50 
farmers with moderate and poor personal 
hygiene did not keep their nails clean, that is, 
their nails were not short and clean. One of the 
factors influencing tinea unguium infection is 
poor personal hygiene, for example not cutting 
nails regularly and not washing feet after work 
with soap.2 

Factors that may influence the occurrence 
of tinea unguium infection in this study include 
gender, age, education level, and personal 
hygiene. Factors such as age, education level, 
and gender were not statistically correlated, 
while personal hygiene was statistically 
analyzed. The work of farmers who are always 
in direct contact with water and soil can make 
fungi grow more easily. Farmers who work by 
using personal protective equipment if not 
balanced with good personal hygiene are at 
great risk of being infected with tinea 
unguium.17 Therefore, a farmer must still 
maintain his personal hygiene to avoid 
diseases caused by fungi, especially tinea 
unguium. 
 
CONCLUSION 

This study concludes that there is a 
significant relationship between personal 
hygiene behavior and the occurrence of tinea 
unguium infection in farmers in Jember 
Regency. Positive results were mostly caused 
by Trichophyton rubrum and Trichophyton 
tonsurans, while Aspergillus species mostly 
caused negative results in this study. Factors 
such as gender, age, education level, and 
personal hygiene can influence the occurrence 
of tinea unguium infection. Good personal 
hygiene was identified as important in 
preventing such infections. 
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