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Abstract
Background: Fungal infection has become a common problem especially in the tropical and subtropical regions of the world. Warm and humid climates provide a favourable environment for organism causing superficial mycosis. One of the fungal infections that commonly happened in the pediatric population is tinea capitis. Tinea capitis is a superficial fungal infection of the hair and scalp caused by the  dermatophytes. The age predilection of this disease is children from 3 until 14 years old. The purpose of this study is to detect the presence of  tinea capitis among elementary school students in Jatinangor, Sumedang, Indonesia. 
Methods: This study involved 391 students from first until sixth grade students in four elementary schools in Jatinangor, Sumedang, West Java with the period of  September until October 2013 using cross sectional, descriptive type of study. Anamnesis, physical examination, and Wood’s lamp examination have been done to the students. If there is positive result, specimen collection will be done for direct microscopic examination to confirm the diagnosis.  

Results: There were 391 students participated in this research. Among the students, 194 were boys and 197 were girls. The range of age was from 6 until 16 years old. Based on the screening results, seventy four students were known to have complaints in the hair and scalp and only 49 students  could continue the study. From the 49 students, there was no positive result of tinea capitis.

Conclusions: There was no positive diagnosis of tinea capitis among elementary school students in Jatinangor, Sumedang, Indonesia. 
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Deteksi Tinea Kapitis pada Siswa Sekolah Dasar di Kecamatan Jatinangor

Abstrak
Latar Belakang: Infeksi jamur pada rambut dan kulit kepala merupakan masalah yang sering terjadi di daerah tropis dan subtropis. Iklim hangat dan lembab merupakan lingkungan yang menguntungkan bagi organisme penyebab infeksi jamur superfisial. Salah satu penyakit jamur yang sering terjadi pada anak-anak adalah tinea kapitis. Tinea kapitis adalah infeksi jamur superfisial pada rambut dan kulit kepala yang disebabkan oleh jamur dermatofita. Penyakit ini sering ditemukan pada anak-anak yang berusia 3–14 tahun. Tujuan dari penelitian ini adalah untuk mendeteksi adanya tinea kapitis pada siswa sekolah dasar di Kecamatan Jatinangor, Kabupaten Sumedang, Indonesia.

Metode: Penelitian ini melibatkan 391 siswa sekolah dasar, kelas satu hingga enam, pada empat sekolah dasar yang terdapat di Kecamatan Jatinangor. Penelitian dilaksanakan pada bulan September hingga Oktober 2013 menggunakan metode potong lintang. Anamnesis, pemeriksaan fisik, dan pemeriksaan Lampu Wood’s dilakukan terhadap siswa sekolah dasar. Apabila terdapat hasil positif, pemeriksaan mikroskopis akan dilakukan untuk mengonfirmasi diagnosis. 
Hasil: Terdapat 391 siswa sekolah dasar yang terlibat dalam penelitian ini, terdiri atas 194 siswa laki-laki dan 197 siswa perempuan, berusia 6 hingga 16 tahun. Berdasarkan hasil skrining, diketahui bahwa 74 siswa memiliki keluhan di rambut dan kulit kepala. Hanya 49 siswa yang dapat melanjutkan penelitian. Dari pemeriksaan lanjutan, tidak ditemukan adanya diagnosis positif dari tinea kapitis.  
Simpulan: Tidak terdapat diagnosis positif dari tinea kapitis pada siswa sekolah dasar di Kecamatan Jatinangor, Kabupaten Sumedang, Indonesia. 
Kata kunci: Dermatofitosis, deteksi, siswa sekolah dasar, tinea kapitis

Introduction
     Fungal infection is a relatively common problem especially in the tropical and subtropical regions of the world. Warm and humid climates provide a favourable environment for organism causing superficial mycosis.1
 One of the fungal infections that commonly happened in the pediatric population  is tinea capitis.
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 Tinea capitis is a superficial fungal infection of the hair and scalp caused by the  dermatophytes. Species of genera Trichophyton and Microsporum are the caused of this disease.

1,3,4
 It is commonly found in children from age 3–14 years old. Humans (anthropophilic) and animals (zoophilic) are the source of transmission of this disease.25

 The risk of infection in school was increasing along  with the total numbers of infected children because they can easily infected each other.3

,,36

 Hygiene was known to be the most important predisposing factor of the development of the disease. Overcrowded environment and low socioeconomic status were also considered as influencing factors of tinea capitis.,5

 
     Early diagnosis of tinea capitis is needed because it may cause destruction of hair and pilosebaceous structures. If it is left untreated, it may cause further complications such as alopecia and even various forms of hypersentivity reactions.1,7


HYPERLINK \l "_ENREF_1" \o "Uneke, 2006 #16" As a tropical country, Indonesia would be a potential place for the occurence of this disease. The avalaibility of the latest data about tinea capitis was still limited especially in Indonesia. Because of this, the study about tinea capitis still needed to be conducted. The purpose of this study is to detect the presence of  tinea capitis among elementary school students in Jatinangor. 
Methods
     This study was conducted in September until October 2013 at four elemenary schools in Jatinangor, Sumedang, West Java. The subjects are students from first until sixth grade, boys and girls, who are going to elementary school in Jatinangor. Cikopo I Elementary School, Sinarjati Elementary School, Cikuda Elementary School, and Jatiroke I Elementary School were selected as the research places. Based on multistage sampling, 391 samples were obtained.  
     The inclusion criteria were defined as first until sixth grade students in elementary schools in Jatinangor. Exclusion criteria of this study were students who did not attend school and students who refused to participate in this research. Cross sectional, descriptive type of study was done in this research. After approval by the Education Governance of Sumedang and the principal of each school, the data collections began. Informed consent was given to the principal of each school and the parents of the students. This research was divided into two steps. First, the researcher conducted  a screening to the total number of samples. Anamnesis and physical examination such as inspection were done to the students in order to separate healthy students and students with complaints in the hair and scalp. Afterwards, further physical examination and Wood’s lamp examination by the dermatovenereologists team was hold to asses and confirm the diagnosis of the hair and scalp disorders.   
     Yellow-green fluorescence will be shown on ectothrix organism and  no fluorescence will be shown in endothrix organism by the Wood’s lamp examination. If there was positive signs and results from anamensis, physical examination, and Wood’s lamp examination, sample of the hair and scalp will be collected for direct microscopic examination. Samples of the hair were being collected by pulling 1-2 hairs using pinset or hand. Sample of the scalp was being collected by using cellophone tape and blunt scalpel. The samples will be put in specimen envelopes to be transported to the Laboratory of Microbiology, Faculty of Medicine, Universitas Padjadjaran.
     In the laboratory, identification by direct microscopic examination will be done. Hair or the curretage scalp will be put in the object glass that already had labels with the identity of each  child. A drop of Lactophenol cotton blue will be given to the object glass and object glass will be sealed with a cover glass. The specimens can be heated using Bunsen Burners. If arthrospores were found surrounding the hair shaft, it shows an ectothrix infection. If arthrospores were found inside the hair shaft, it shows an endothrix infection. Hyphaes and arthrospores wll be found from curretage scalp specimen. The interpretation of the specimens will be confirmed by the microbiologists. Positive diagnosis will be made if there were positive results of the clinical manifestations and microscopic examination. Furthermore, statistical analysis would be done to find the frequency and percentage of students with tinea capitis. 
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Figure 1 Research Procedures

Results
Table 1 Baseline Characteristics of the Research Subjects
	Variables
	Frequency (N)
	Percentage (%)

	School
	
	

	Cikuda
	85
	21.7

	Sinarjati
	126
	32.2

	Jatiroke I
	98
	25.0

	Cikopo I
	82
	20.9

	Gender
	
	

	Boy
	194
	49.6

	Girl
	197
	50.4

	Age (years old)
	
	

	6
	27
	6.9

	7
	54
	13.8

	8
	61
	15.6

	9
	77
	19.7

	10
	71
	18.2

	11
	62
	15.9

	12
	29
	7.4

	13
	5
	1.3

	14
	4
	1.0

	15
	0
	0

	16
	1
	0.3


This study was participated by 391 elementary school students which came from four elementary schools in Jatinangor. Distribution of students were classified based on school, gender, and age (Table 1). The range of age was from 6 until 16 years. 
Table 2 Total Numbers of Students with Complaints in the Hair and Scalp
	Complaints*
	Frequency (n)
	Percentage (%)

	Yes
	74
	18.9

	No
	317
	81.1

	Total
	391
	100


* Complaints : students with complaints in the hair and scalp including itch, hair loss, dandruff, scale, white patch, wound,  erythema, and other type of lesions
From the 391 students, seventy four students were discovered to have complaints in the hair and scalp (Table 2). From the 74 students with complaints in the hair and scalp,  fourteen students were not permitted by their parents to continue the study and 11 students were not present during the day of examination. This made only 49 students  could continue the study.
Table 3 Diagnosis of Students with Complaints in the Hair and Scalp

	Diagnosis
	Frequency (n)
	Percentage (%)

	No Abnormalities
	25
	6.4

	Pediculosis capitis
	16
	4.1

	Insect bite
	2
	0.5

	Pityriasis alba
	1
	0.3

	Seborrheic dermatitis
	2
	0.5

	Atopic dermatitis
	1
	0.3

	Xerosis cutis
	1
	0.3

	Pit sika
	1
	0.3

	Total
	49
	100


Further physical examination and Wood’s lamp examination by the dermatovenereologists team was being done to the students. Diagnosis was made from the students with complaints in the hair and scalp (Table 3).  From the 49 students, there was no positive result of tinea capitis. 
Discussion
     Tinea capitis, a fungal infection of the scalp, is the most common dermatophyte infection in children.5
 The distribution of tinea capitis has been spread all over the world but usually happened in tropical and sub-tropical countries.1
 For example in tropical countries,  the research by Ayaya et al.8
 in a primary school in Kenya showed that the prevalence rate of tinea capitis was 33.3%. Woldeamanuel et al.9
 in Ethiopia reported that 463 (90.3%) students were clinically diagnosed with tinea capitis from 513 students diagnosed with dermatophytosis. 
     In non-tropical countries, the study by Cuetara et al.10
 in Spain revealed that 0.52% children had dermatophytes with 0.33% children had tinea capitis as the most common type of dermatophytes. The study was hold from the sample of  10,000 randomly selected school children in Madrid whose aged between 2 and 16 years old. Ghannoum et al.11
 determine the prevalence of dermatophyte-positive scalp cultures among elementary schoolchildren in Cleveland, Ohio. From 937 children that came from 8 Cleveland elementary schools were cultured for the presence of dermatophytes, 122 children (13%) had dermatophyte-positive cultures of the scalp. 
     A wide variety of numbers in the prevalence rate of tinea capitis can be found worldwide. It was also known that the infections are more common in the developing countries rather than  in developed countries.8
 Indonesia which is a tropical country with high humidity and warm climates may become a good place for the development of this disease. Elementary school children were also considered to be the most susceptible subjects since the highest prevalence rate of tinea capitis was known  between the age of 3 until 14 years old.5
 
     However, in this research, there was no positive diagnosis of tinea capitis. No source of infection may become the main reason of this result. The transmission of tinea capitis can be cause by anthropophilic and zoophilic fungi. Anthropophilic fungi which grow on humans can be easily transmitted by contact with infected persons or their fomites such as combs, brushes, or headgears. Direct contact with infected animals can cause the infection of zoophilic fungi. Pets, such as cats and dogs are the main source of the transmission of M. canis. Poor hygiene, sharing of fomites, overcrowding, and low socioeconomic status are the risk factors for the occurence of this disease.3
,5
  The research discovered that there was no child that got infected. Therefore, despite the presence of any risk factors, the transmission of tinea capitis could not occur.
     This study had several limitations during the process of the research. Culture with Sabouraud’s dextrose agar was not being conducted in this study. Whereas, culture may identified the etiologic agents of tinea capitis infection.3
 A lag of time between the the day of screening and the examination day was also became the study limitation. This can affect the amount of healthy students and the students who suffer. Furthermore, the possibility of respondent or volunteer bias might happen ed because there were 14 students that were not permitted and 11 students were not present during the examination. 
     As a conclusion, the presence of tinea capitis can not be found. There was no positive diagnosis of tinea capitis. No exposure to the sources of infection may become the reason why there was no positive result of this disease
     Hygiene was known to be the most important risk factor for tinea capitis. Even though there was no positive diagnosis of tinea capitis, concerned still need to be put towards the student hygiene because there were still can be found other skin diseases such as pediculosis capitis. The researcher suggested to conduct a program about clean and healthy lifestyle including the education and evaluation. It aims to ensure that in the future tinea capitis and any other skin diseases will not happen in the school environment. For the next research, culture may be conducted so the etiologic agents of tinea capitis can be found. Moreover, it would be better if screening and examination could be done in one day to minimize the lag of time in order to prevent the change of the research subjects condition.  
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