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Abstract

Background: Tinea capitis is an important superficial infection that affects children
globally, known as scalp ringworm; it is a dermatophyte infection of the scalp
predominantly affecting prepubertal children and caused by dermatophytic fungi. It
accounts for up to 92.5% of dermatophytosis in children under 15 years. The prevalence
and clinical characteristics of tinea capitis among children in Yemen remain largely
unexplored.

Objective: To assess the clinical presentation and risk factors, and confirm the
diagnosis by KOH skin scraping of tinea capitis in children attending dermatological
clinics in Sana’a City, Yemen, in 2024.

Methods: A cross-sectional study was conducted over three months, from March 1st to
may 30th, 2024. Data were collected from 82 children under 15 years old attending
dermatological clinics. A structured questionnaire was used to gather information on
demographic characteristics, clinical features, symptoms, and risk factors. The study
was conducted over a period of seven months, from 1% March to 30" September 2024.
The study included all children up to 15 years old in clinics of three major referral
hospitals in Sana’a City, Yemen, specifically at Al-Thawra General Hospital, Al-
Gombhori Teaching Hospital, and Al-Kuwait University Hospital. Data collection was
obtained by using a structured questionnaire, which was designed to capture detailed
information on socio-demographic data of the participants, the clinical presentation of
tinea capitis, and associated risk factors. Data were collected by a team of thirteen
trained medical students. A p-value of less than 0.05 was considered statistically
significant using SPSS version 26. Data were evaluated for demographic and other
clinical characteristics as definite variables. Consent was obtained from 21 September
University.

Results: The majority of participants were male (67%) and had a mean age of
(9.13+4.30) years (47.6%). Most children resided in urban areas (78.05%) and came
from large families with more than six members (89%). The most common symptoms
were hair scales (85.4%), itching (68.3%), and hair loss (67.1%). Significant risk factors
included sharing personal equipment (28%), poor house ventilation (36.6%), animal
contact (pets) (50%), immune deficiency (15.9%), and Habitual head covering (31.7%),
lower maternal education levels (43.9%), not attending school, hygiene practices, and
delayed healthcare seeking due to low income.

viil



Conclusion and Recommendation: Tinea capitis constitutes a significant public health
issue among children in Sana’a City, Yemen. Targeted public health interventions
focusing on hygiene practices are crucial to reducing the transmission of tinea capitis.
Public education should emphasize the importance of personal hygiene, including
regular hair washing and avoiding the sharing of personal items such as combs and hats.
It is recommendation to implement dermatological disease programs aimed at
conducting awareness campaigns and performing dermatological examination prior to
school enrollment. Improving accessibility to dermatological healthcare services is
essential to ensure early detection and management. Furthermore, additional research is
warranted to elucidate the epidemiology of tinea capitis across various regions of
Yemen.

Keywords : Tinea capitis, dermatophytes, risk factors, Sana’a City, Yemen.
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Introduction

1.1 Background

Tinea capitis (TC), commonly known as scalp ringworm, is a dermatophyte
infection of the scalp predominantly affecting prepubertal children[1]. This infection is
caused by dermatophytic fungi belonging to three genera: Trichophyton, Microsporum,
and Epidermophyton[2]. Despite of advances in medical science, tinea capitis remains
a global public health issue[3]. Several risk factors predispose populations to this
infection, including poor hygiene, sharing of fomites, overcrowding, and low
socioeconomic status[4]. The growth of dermatophytes, including those causing tinea

capitis, is supported by warm and moist environments.

The prevalence of tinea capitis is influenced by factors such as infrequent
bathing, prolonged damp skin conditions, sweating, minor skin injuries, and close
contact with infected individuals. Sharing personal items like combs, living in
overcrowded conditions, and attending overcrowded classrooms are common modes of

transmission[5].

Clinically, tinea capitis is characterized by hair loss, often accompanied by
inflammation, scaling, pustule formation, and itching[6]. Complications can include id
reactions and scarring alopecia, with erythema nodosum being associated with kerion
infections[7-10]. Hypopigmented scaly lesions resembling pityriasis alba and
symmetrical papules or plaques may also occur, sometimes leading to confusion with

allergic drug reactions due to similar presentations[11-14].

Tinea capitis primarily affects preadolescent children, with the typical age of

onset between 5 and 15 years. It accounts for up to 92.5% of dermatophytosis in
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children under 15 years[15]. In the United States, the peak incidence is reported among
school-aged African American male children, with rates as high as 12.9%[16,17]. In the
United Kingdom and North America, Trichophyton tonsurans is a responsible for over
90% of cases[17]. Conversely, in Southeast Asia, the incidence has significantly
decreased from 14% to 1.2% over the past 50 years due to improved sanitary conditions
and personal hygiene practices. In Ethiopia, the incidence of tinea capitis is reported to
be 8.7% among children aged 4-14 years[16].Some studies have investigated tinea
capitis in Yemen, providing insights into its prevalence, clinical features, and
management in the Yemeni population. One study in Sana'a found that tinea corporis
was the most common form of dermatophytosis, followed by tinea capitis, with 170
dermatophytes isolated from lesions of both conditions, related to nine different
species[18]. Another study in Taiz City identified Microsporum canis as the second

most common cause of tinea corporis and the leading cause of tinea capitis[19].

Research on the spectrum of skin diseases in Yemen highlighted tinea infections
as a major group of conditions affecting an patients. This study noted that 99% of the
affected individuals were Yemeni nationals, emphasizing the significance of
investigating local skin conditions like tinea capitis[20]. Despite these findings,
significant gaps remain in our understanding of tinea capitis in Yemen. Further research
is needed to fully elucidate the risk factors for this infection in the Yemeni population
and to develop effective strategies for prevention and early detection. Additionally,
research is needed to optimize treatment regimens and minimize the risk of

complications.

1.2 Problem Statement and Significance of the Study

Tinea capitis, a prevalent dermatophyte infection of the scalp, primarily affects
prepubertal children worldwide. Despite its global impact, the prevalence and clinical

characteristics of tinea capitis among children in Yemen remain largely unexplored,
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particularly regarding to specific risk factors and healthcare utilization patterns.
Addressing this knowledge gap is essential for crafting effective prevention and

treatment strategies tailored to the local population.

This study seeks to fill this gap by evaluating the clinical presentation and
associated risk factors of tinea capitis in Yemeni children, focusing on those attending
the dermatological clinic in Sana'a City, Yemen. By describing the common clinical
manifestations of the condition, the research aims to facilitate early and accurate
diagnoses, leading to improved management and treatment outcomes. Additionally, the
study will identify and assess potential risk factors specific to the Yemeni context,
enabling targeted public health interventions to reduce the incidence of tinea capitis.
Furthermore, understanding the healthcare-seeking behaviors, treatment practices, and
barriers faced by families will inform strategies to improve access to care and adherence
to treatment, ultimately enhancing the effectiveness of healthcare services for this
condition. Through these efforts, the study will contribute to the health and well-being
of Yemeni children affected by tinea capitis and support the development of evidence-

based policies and practices in dermatological care.

1.3 Study Objectives

1.4.1 General Objective
To evaluating the clinical presentation and risk factors of tinea capitis in

children attending the dermatological clinic, Sana’a City, Yemen.

1.4.2 Specific Objectives
1. To determining the prevalence of tinea capitis among Yemeni children.
2. To describing the common clinical features and symptoms of tinea capitis in

Yemeni children.



To identifying and assess potential risk factors for tinea capitis in Yemeni children.
To assessing the patterns of healthcare utilization among families of children with
tinea capitis, including their healthcare-seeking behaviors, treatment practices, and

barriers to accessing medical care.



Literature Review

Study 1
In a study conducted in the United States examining the epidemiology of tinea
capitis (TC) among children in Northern California from 1998 to 2007, it was
found that the incidence of TC significantly decreased over this period. The
study, which included over 670,000 children annually, reported that boys had
higher incidence rates than girls, while African American children exhibited the
highest rates among all ethnic groups. The predominant organism identified was
Trichophyton tonsurans. Using of griseofulvin decreased, while prescriptions
for newer antifungals increased, suggesting a shift in treatment practices. This
decline in incidence is attributed to better education, recognition, diagnosis, and

the adoption of new antifungal treatments[29].

Study 2

In Europe, Ginter-Hanselmayer et al. (2007) conducted a comprehensive study
on the epidemiology of tinea capitis in Europe, highlighting significant changes
in incidence and causative agents over recent decades. The study found that
Microsporum canis remains the predominant causative agent, particularly in
Mediterranean countries and neighboring regions such as Austria, Hungary,
Germany, and Poland. There has been an observed shift towards anthropophilic
dermatophytes, with notable increases in Trichophyton tonsurans in the UK and
Trichophyton soudanense and Microsporum audouinii in France. This shift is
largely associated with urban areas and may be linked to immigration from
African countries.

While children aged 3 to 7 years are the most commonly affected demographic,

there has also been a rise in cases among adults and the elderly. The study



emphasizes the need for proper diagnosis and treatment of mycotic scalp
infections to prevent potential epidemic outbreaks. Enhanced surveillance and
interdisciplinary cooperation among healthcare professionals, including general
practitioners, mycologists, veterinarians, and dermatologists, are recommended

to managing and control the spread of tinea capitis in Europe[30].

Study 3
In India, a cross-sectional study by Kundu, Mandal, and Sen investigated the prevalence
of tinea capitis among school-going children in Kolkata, West Bengal. Out of 505
students screened, 52 were diagnosed with tinea capitis, indicating a prevalence rate of
10%. The prevalence was consistent across age groups (6 to 8, 9 to 11, and 12 to 14
years) and significantly higher in boys (14%). The study found that there is no
significant difference in prevalence based on the type of hair oil used or general hygiene
practices. The most common clinical presentation was dull gray patches with symptoms
of itching and hair loss, often accompanied by cervical lymphadenopathy. Potassium
hydroxide examination revealed the presence of endothrix spores in most cases. The
study highlights the need for public health measures to reduce the incidence of tinea

capitis in this population[31].

Study 4

In Kenya, a study conducted by Moto, Maingi, and Nyamache assessed the prevalence
of tinea capitis among school-going children in the Mathare informal settlement in
Nairobi, Kenya. A cross-sectional study included 150 children aged 3 to 14 years,
comprising 89 males and 61 females. The overall prevalence of dermatophyte infections
was found to be 81.3%.

The predominant etiological agents were identified as Trichophyton species (61.3%),
followed by Microsporum species (13.3%) and Epidermophyton species (7.3%). The

infections presented as single (56%), dual (38%), or triple co-infections (6%). The study



highlights a notably high prevalence of tinea capitis in this population, with

Trichophyton tonsurans being the most common causative agent[3].

Study 5

In Ethiopia , Bongomin et al. A study conducted a comprehensive systematic review to
estimate the burden of tinea capitis among children under 18 years of age in Africa. The
study included 40 studies covering 229,086 children from 17 African countries,
published between January 1990 and October 2020. The pooled prevalence of tinea
capitis was found to be 23%, primarily caused by Trichophyton species. The total
number of cases was estimated at 138.1 million, with the majority (96%) occurring in
sub-Saharan Africa. Nigeria and Ethiopia had the highest numbers of cases,
contributing 16.4% and 8.5%, respectively. Most affected children were primary school
students, with a mean age of 10 years. The study highlighted a significant discrepancy
between clinical and mycological diagnoses. The findings underscore the importance of
accurately quantifying this neglected tropical disease to guide effective clinical and

public health interventions.[32].

Study 6

In Yemen, a study conducted by Mahmoud et al. (2002), the prevalence and
causative agents of dermatophytoses were investigated among 1,100 patients in
Sana'a, the capital of the Republic of Yemen. The study found that 16.6% of the
patients had dermatophytoses, with a higher prevalence in males (70%) and the
age group 11 to 20 years being the most affected. Tinea corporis was identified
as the most common form of dermatophytosis, followed by tinea capitis. The
study identified 170 isolates of dermatophytes belonging to nine species, with
Microsporum canis being the most prevalent, followed by Trichophyton
violaceum. The findings highlight the significance of dermatophytoses in this

region, particularly among young adults[33].



Clinical Features and Symptoms

Tinea capitis, a common fungal infection in children, presents with various
clinical features and symptoms. These include hair loss, itching, and specific patterns
such as gray patch, black dot, kerion, and agminate folliculitis [34]. The presence of
adenopathy and alopecia, either alone or in combination with scalp scaling, can predict
dermatophyte culture positivity [35,36]. Dermoscopic signs, such as corkscrew hair, can
aid in the diagnosis, particularly in Black children [37]. The disease is the most
common in children aged 5 to 15 years, with alopecia being a common presenting
feature [38]. The most common causative organisms are Trichophyton and
Microsporum species, with T. violaceum being the most prevalent in North India
[39,40]. Trichoscopy can serve as a rapid diagnostic and monitoring tool during
antifungal treatment [41]. Tinea capitis presents with various clinical features and
symptoms. These include hair loss, itching, and specific patterns such as grey patch,
black dot, and kerion [34,36,42—47]. The presence of adenopathy and alopecia is highly
predictive of a positive fungal culture [36]. Trichoscopy can aid in the identification of
the causative fungus, with specific hair shaft abnormalities associated with different
types of tinea capitis [42]. The most common causative fungus is Trichophyton

soudanense [45,46].

The disease significantly impacts the quality of life of affected children,

particularly in terms of symptoms and treatment difficulties [47].

Risk Factors for Tinea Capitis
Tinea capitis is associated with various risk factors. These include male gender
[48], lower socioeconomic status [49], playing with animals, sharing combs, and poor

hygiene [50-52], age, sex, educational status, and presence of similar interventions, and



school settlement [54]. The prevalence of tinea capitis is high in certain regions, such as
Nigeria and Ethiopia [48,50-53]. Additionally, children with tinea capitis may be at
higher risk of developing allergic diseases [55].Environmental factors such as climate,
humidity, and poor living conditions which have been found to significantly contribute
to the risk of tinea capitis in children [48,50-53,56]. These factors can create an
environment conducive to the growth and spread of the causative fungi, leading to a
higher prevalence of the infection. However, the role of specific hair care practices in
the acquisition of tinea capitis is less clear, with some studies suggesting a potential
protective effect of hair conditioners [57]. Further research is needed to fully understand
the complex interplay between environmental factors and the risk of tinea capitis in
children.Socioeconomic factors, such as low standard of living, poor hygiene, low
levels of parental education, overcrowded living conditions, and low family income,
have been consistently linked to the prevalence of tinea capitis in various studies
[48,51,58-61]. These factors are often associated with poor quality of life and can
increase the risk of infection. However, the association between these factors and tinea
capitis is not always significant, as seen in the study by Fienemika 2020[48]. Further
research is needed to fully understand the role of socioeconomic factors in the

prevalence of this condition.

A range of studies have identified specific risk factors for tinea capitis in various
populations. In Yemeni children, these factors may include poor living conditions,
crowded school premises, and a lack of hygiene control and health education [48,62].
The prevalence of tinea capitis in Yemeni children may also be influenced by factors
such as rural residence, sex, long hair, age, a positive history of previous infestation,
and family overcrowding [63]. However, further research is needed to fully understand
the specific risk factors for tinea capitis in Yemeni children compared to other

populations.



Diagnosis and Treatment of Tinea Capitis

A range of diagnostic methods is commonly used to identify tinea capitis in
children. These include conventional mycological methods such as culture and
microscopy [64], the brush-culture method [36], the cotton swab technique [65], scalp
brushings (Nasir 2014), and the use of calcofluor white [66]. More recent studies have
also explored the use of trichoscopy, a non-invasive method that can differentiate tinea
capitis from other conditions [42,67,68]. These methods offer a range of options for
healthcare professionals to accurately diagnose Tinea Capitis in children.Tinea capitis is
primarily treated with systemic antifungal agents. Griseofulvin has long been the
standard treatment, but newer oral antifungal agents such as terbinafine, itraconazole,
and fluconazole have shown comparable efficacy and safety, with the advantage of a
shorter treatment duration [69-75]. These newer agents are particularly effective against
Trichophyton tonsurans, the most common cause of tinea capitis in the USA [74].
However, griseofulvin remains the treatment of choice for cases caused by
Microsporum species [71,74]. Topical antifungal therapy is not recommended as a

standalone treatment but can be used as adjuvant therapy [72,73].

Further research is needed to establishing clinical guidelines for the management
and treatment of tinea capitis [74].Tinea capitis presents with a wide range of clinical
manifestations, from subtle hair loss and scaling to more severe inflammatory forms
like kerion. This variability complicates accurate diagnosis, as the condition which may
mimic other disorders such as alopecia areata or dissecting cellulitis [76]Additionally,
the causative fungi vary geographically, with Trichophyton tonsurans being more
common in the US and Microsporum canis more prevalent in Mediterranean countries,
necessitating tailored diagnostic approaches. Emerging atypical pathogens in certain
populations further complicate the diagnosis [76]. Mycological confirmation through

fungal culture or molecular testing is often required for accurate diagnosis, but these
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methods may not be readily available in all clinical settings [77]. Tinea capitis requires
systemic (oral) antifungal therapy, as topical agents alone cannot penetrate the hair
follicles [76,78]. The duration of treatment can be prolonged, lasting 3 to 6 months in
some cases, which can be challenging for patient compliance, especially in children
[76]. The choice of antifungal agent must consider the causative organism, as certain
agents like terbinafine may be less effective against Microsporum species [78].
Monitoring for adverse events, particularly liver enzyme abnormalities, is crucial during
prolonged systemic antifungal therapy [76]. Additionally, asymptomatic carriers of
tinea capitis can serve as a reservoir for transmission, and the need for treatment of

these individuals is still debated [77].

Healthcare Utilization and Challenges

Healthcare utilization for tinea capitis is influenced by various factors, including
socioeconomic status and cultural perceptions. Many families exhibit healthcare-
seeking behaviors shaped by a lack of awareness and poor perception of the condition,
often considering it a "normal infection" [79]. This perception leads to a reliance on
ineffective home remedies and traditional medicine, which can include unstandardized
herbal products and incorrect prescriptions [80]. Delays in seeking appropriate medical
care are common, increasing the risk of complications such as secondary bacterial
infections and scarring alopecia [81]. These challenges are compounded by limited
access to healthcare services, especially in rural areas, where geographic and financial

barriers can prevent timely and effective treatment [82].

Socioeconomic and Cultural Influences

Socioeconomic status significantly impacts access to healthcare and the
management of tinea capitis. Lower socioeconomic status often correlates with barriers
to effective treatment, such as reliance on traditional medicine and delays in seeking

professional care [48,58]. Cultural beliefs also play a role, with some communities
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considering tinea capitis a minor condition or believing in the efficacy of traditional
treatments over conventional medicine [80]. Additionally, cultural practices such as
sharing personal items can exacerbate the spread of the infection. Education and
awareness are crucial in changing these perceptions and promoting effective healthcare-
seeking behaviors. Health education programs have been shown to significantly reduce
the prevalence of tinea capitis by improving knowledge and attitudes toward the
condition [79]. A holistic approach that includes education, psychological support, and
comprehensive medical care is essential for managing tinea capitis, particularly in

children whose quality of life can be significantly impacted by the condition.
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Methodology

3.1 Study Design

A cross-sectional study was conducted in the current research.

3.2 Study Duration

The study was conducted over a period of seven months, from the 1% of March

to the 30th September 2024.

3.3 Study Location
The study was carried out in clinics of three major referral hospitals in Sana’a
City, Yemen, specifically at Al-Thawra General Hospital, Al-Gomhori Teaching

Hospital, and Al-Kuwait University Hospital.

3.4 Target Population

The population for this study included all children up to 15 years old.
3.5 Inclusion Criteria
e All children attending the dermatological clinics at the specified hospitals.
e Children aged up to 15 years old.

3.6 Exclusion Criteria
e Children aged above 15 years.

e Children with other scalp conditions not related to tinea capitis.
e Children whose parents or guardians did not consent to participation.
3.7 Sample Size
All children who attended the dermatological clinics at the specified hospitals

during the study period and met the inclusion criteria.
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3.8 Study Materials
Data collection was obtained by using a structured questionnaire designed to
capture detailed information on socio-demographic data of the participants, the clinical

presentation of tinea capitis, and associated risk factors.

3.9 Study Variables
e Dependent Variable:

o Clinical presentation of tinea capitis in patients.
e Independent Variables:
o Socio-demographic factors (e.g., age, gender, socioeconomic status).
o Associated risk factors (e.g., hygiene practices, sharing of personal
items, overcrowding).
3.10 Data Collection Technique
Data were collected by a team of thirteen medical students who were trained to

administer the questionnaire. Each student was responsible for filling out the
questionnaires during patient consultations in the dermatological clinics.

3.11 Data Analysis

Immediately after the data collection that was completed, each check list was
thoroughly reviewed for completeness and consistency by the collectors
,supervisor, and investigators. The data were analyzed by SPSS version 26 .

Ethical Consideration
1. Institutional Approval:

o Consent was obtained from 21 September University for Medical and

Applied Sciences to conduct the study.
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2. Hospital Management Approval:

o Permissions were secured from the management of Al-Thawra, Al-
Gombhori, and Al-Kuwait hospitals to carry out the study in their
dermatological clinics.

3. Patient Consent:
Informed verbal consent was obtained from the parents or guardians of the
children participating in the study, ensuring their voluntary participation and the

confidentiality of their information.
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Results

A total of 82 cases were observed, with the tow third being male (67%) compared to
females (33%) (Figure 1).

Figurel: Distribution of Tinea Capitis in Children by
Gender in Major Referral Hospital in Sana'a City,
Yemen, 2024 (N=82)

The less than half were in the age group of 6-10 years (47.6%), while the smallest

proportion, 18.3%, were in the 0-5 age group. The mean age of the children is 9 years,

with a standard deviation of 3.5 years, indicating a moderate spread around the mean.

The median age is 9 years, with the age range spanning from 1 to 15 years (Figure 2).
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0-5 years 6- 10 years 11-15 years W 11-15 years

Figure2: Distribution of Tinea Capitis in Childern by Age
Groups in Major Hospital in Sana'a City, Yemen, 2024
(N=82)
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Regarding educational attainment, more than half, (58%) were at the elementary
education level. Those with no formal education constituted 26% of the sample.
Children at the intermediate education level represented 11%, while a smaller portion,

(5%) were at the high school level (Figure 3).

60
50
58%

40

30

No.of cases

26%
20

10 11%

5%

: ]

Elementary None Intermediate High School

Figure3: Distribution of Tinea Capitis in Children by Educational
Level in Major Refrral Hospital in Sana'a City, Yemen, 2024 (N=82)

Most of the children resided in urban areas, with 78.05% (64 children) living in

cities, whereas 21.95% (18 children) were from rural areas (Figure 4).
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Figure4: Distribution of Tinea Capitis in Children by Place
of Residence in Major Referral Hospital in Sana'a City,
Yemen, 2024(N=82)

The distribution of the sample by the number of family members shows that
89% of the families have more than 6 members, while only 11% have 6 or fewer
members. The mean number of family members is 6.4, with a standard deviation of

2.95, and the median is 6, with the family size ranging from 2 to 23 members (Figure 4).

11

%89

®m <6 members ®>6 members

Figure5: Distribution of Tinea capitis in children by
Number of Family Members in Major Referral
Hospital in sana'a city, Yemen, 2024(N=82)

Regarding to the number of rooms in the house, more than half 57.3% of the
households have 3 or fewer rooms, whereas 42.7% have more than 3 rooms. , with the
number of rooms ranging from 1 to 5. This data indicates a predominance of larger

families living in relatively small homes with limited room numbers (Figure 5).
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Figure 6: Distribution of Tinea Capitis in Children by Number
of Rooms in the House in Major Referral Hospital in Sana'a
City, Yemen, 2024 (N=82)

Regarding to economic status, about half of cases 51.2%, have a moderate
income, earning between 50,000 and 150,000 Yemeni Rials (YER) per month. Families
with a low income, earning less than 50,000 YER per month, constitute 39.0% of the
sample. Only a small portion, (9.8%) have a high income, earning more than 150,000
YER per month. This distribution indicates that a significant portion of the sample is

economically disadvantaged, with only a small fraction enjoying a higher income level.
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Figure7 : Distribuation of Tinea Capitis in Children by Economic
Status in Major Referral Hospital in Sana'a City, Yemen, 2024
(N=82)
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Among the fathers, about one third of cases had education level is high school (34.1%)

More details showed in table 1.

Table 1:Distribution of Tinea Capitis in Children by Education Levels of among

Fathers in Major Referral Hospital in Sana'a City, Yemen, 2024 (N=82)

Educational level Frequency Percent
Elementary 4 4.9%
Intermediate 17 20.7%
High School 28 34.1%
College 25 30.5%
Illiterate 8 9.8%
Total 82 100.0%

In contrast, the educational distribution for mothers shows that the highest percentage,

32.9%, have completed high school. A significant portion, 23%, are illiterate, which is

notably higher than the proportion of illiterate fathers. elementary education is by

19.5% of mothers, and both elementary education and college education are each

represented by 12.2% of mothers. Which consist about one third of cases.
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Table 2.Distribution of Tinea Capitis in Children by Education Levels of among
Mothers in Major Referral Hospital in Sana'a City, Yemen, 2024(N=82)

Education Level Frequency Percent

Elementary 10 12.2 %

Intermediate 16 19.5 %

High School 27 32.9 %

College 10 12.2 %
Illiterate 19 23 %

Total 82 100.0%

Figure 8 shows the distribution of the number of baths taken per week by individuals in
the sample, indicating that the majority (85.4%) bathe more than once per week, while

14.6% bathe once per week.
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Figure8: Distribution of Tinea Capitis in Children by Number of
Baths per Week in Major Referral Hospital in Sana'a City, Yemen,
2024(N=82)
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Past History of the Same Infection

Among those with a previous diagnosis, 17.1% reported having been diagnosed

before, with a high compliance rate of 85.7% in taking medication. Of those who

complied with the medication regimen, 64.3% reported improvement.

Regarding healthcare access, about one third 35.7% experienced difficulty, while half

of cases 50.0% did not, and 14.3% sometimes faced challenges.

Table 3:Distribution of Tinea Capitis in Children by Past History of Similar Infection in

Major Referral Hospital in Sana'a City, Yemen, 2024(N=82)

Variables Count | Percent
Previous Diagnosis of Tinea Capitis Yes 14 17.1%
No 68 82.9%
Compliance Taking Medication for Previous Yes 12 85.7%
Diagnosis No 2 14.2%
Improvement After Medication Yes 9 64.3%
No 5 35.7%
Difficulty Accessing Health Care Yes 5 35.7%
No 9 64.3%
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Clinical Symptoms and Signs of Tinea Capitis

Table 4 summarizes the clinical symptoms and signs of tinea capitis observed in

the study sample. The most common symptoms are hair scales (85.4%), itching

(68.3%).

Table 4: Clinical Symptoms and Signs of Tinea Capitis (N=82)

Clinical Symptoms and Signs | Response | Count %
Itching Yes 56 68.3%
No 26 31.7%
Hair Loss Yes 55 67.1%
No 27 32.9%
Hair Scales Yes 70 85.4%
No 12 14.6%
Scalp Swelling or Redness Yes 29 35.4%
No 53 64.6%
Scalp Lesion or Ulceration Yes 23 28.0%
No 59 72.0%
Discharging Sinus Yes 14 17.1%
No 68 82.9%
Remnant Hair Yes 50 61.0%
No 32 39.0%
Other Dermal Problems Yes 1 1.2%
No 81 98.8%

Lab Result of Tinea Capitis

Figure 9 presents the prevalence of tinea capitis in the study population. The scalp

sample results indicate more than tow third that 76.8% of the participants tested

positive for tinea capitis, while 23.2% tested negative.
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Figure9: Distribution of Tinea Capitis in Children by Lab
Result in Major Referral Hospital in Sana'a City, Yemen,
2024(N=82)

Risk Factors for Tinea Capitis

Table 5 details the various risk factors associated with tinea capitis among the study
population. Notably, one third 34.1% of participants have a family history of tinea
capitis, and 50.0% have pets. Sharing personal equipment is reported by 28.0% of
participants, while 31.7% habitually cover their heads. Immune deficiency is present in
15.9% of the population. House ventilation issues are reported by 36.6%, chronic
medication use by 3.7%, and 43.9% of participants attend school or other educational
facilities. The mean number of hair washes per week is 2.15 with a standard deviation of
1.03, indicating some variability in hair washing habits. The median frequency is 2

times per week, with a range from 1 to 7 times.

Table 5: Risk Factors of Tina Capitis Among Study Population (N=82)

Risk Factors Response Count %
Family History of Tinea Capitis Yes 28 34.1%
No 54 65.9%
Pets Yes 41 50.0%
No 41 50.0%
Sharing Personal Equipment Yes 23 28.0%
No 59 72.0%
Habitual Head Covering Yes 26 31.7%
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No 56 68.3%
Immune Deficiency Yes 13 15.9%

No 69 84.1%
House Ventilation Yes 30 36.6%

No 52 63.4%
Chronic Medication Use Yes 3 3.7%

No 85 96.3%
Attends School or Educational Yes 36 43.9%
Facilities No 46 56.1%
Hair Wash / Week Mean 2.15+1.03

Median | 2 (range: 1-7)

Univariate Analysis of Risk Factors for Tina Capitis

Based on the data and analyses conducted, several risk factors have been
identified as significantly associated with an increased likelihood of having tinea capitis
within the study population. A p-value < 0.05 indicates a significant risk factor for tinea

capitus.

Table 6: Univariate Analysis of Risk Factors for Tinea Capitis (N=82)
Risk Factor p-value
Sharing Personal Equipment 0.007
Habitual Head Covering 0.001
Immune Deficiency 0.031
House Ventilation 0.005
Attendance at School/Facilities 0.003
Number of Family Members 0.001
Number of Rooms in House 0.029
Frequency of Hair Washing per Week 0.009
Mother's Education Level 0.000
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Discussion

This study indicated the clinical presentation and risk factors of tinea capitis in children
up to 15 years old in major referral hospitals , Sana’a City , Yemen , 2024.

Tinea capitis (TC), commonly known as scalp ringworm, is a dermatophyte
infection of the scalp predominantly affecting prepubertal children [1]. Despite of
advances in medical science, tinea capitis remains a global public health issue [3].
Several risk factors predispose populations to this infection, including poor hygiene,
sharing of fomites, overcrowding, and low socioeconomic status [4]. The growth of
dermatophytes, including those causing tinea capitis, is supported by warm and moist
environments. This study showed that males (67%) were more affected than females
(33%) due to behavioral factors as boys may engage more frequently in activities that
involve close contact or shared use of combs, hats, and other personal items [50,52].
This is similar to studies on tinea capitis in United States, India, Kenya, Yemen
[29,31,3,33] . The less than half were in the age group of 6-10 years (47.6%), while the
smallest proportion (18.3%) was in the 0-5 age group. This may be due to close contact
and hygiene practices; children in this age group tend to be in close physical contact
with others at schools or playgrounds and may not yet practice strict hygiene habits,
increasing their risk of exposure to the fungus [57]. This is similar to a study in Europe
[30], but not similar to a study in Yemen, where the most affected age group was 11-20
years [33]. Regarding to educational attainment, more than half (58%) were at the
elementary education level. Those with no formal education constituted 26% of the

sample.
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Children at the intermediate education level represented 11%, while a smaller
portion (5%) were at the high school level. Similar observations have been made in
studies from Nigeria and Ethiopia [50,53]. According to place of residence, the most of

children resided in Sana’a (78.05%)

Children from larger families were at greater risk of tinea capitis than children from
smaller families due to overcrowded living conditions that facilitate the spread of
infections. This is consistent with studies highlighting overcrowding as a significant risk
factor in various regions [51,52,60,61]. Regarding to the number of rooms in the house,
(57.3%) of the households had 3 or fewer rooms, whereas (42.7%) had more than 3
rooms. Poor house ventilation was significantly associated with a higher prevalence of
tinea capitis in this study, as inadequate ventilation creates a humid environment
conducive to fungal growth. Similar associations have been reported in studies from
other regions [50,52,56]. Economic status: about (51.2%) have a moderate income,
(39%) have a low income, and (9.8%) a high income. Lower socioeconomic status was
significantly associated with higher infection rates, as families with limited income
often live in overcrowded conditions with inadequate access to healthcare and hygiene
resources. This correlation aligns with studies from Nigeria and Ethiopia, where lower
socioeconomic status was linked to higher dermatophyte infection rates, with only a
small fraction enjoying a higher income level [50,53,85-87]. Lower maternal education
levels were significantly associated with a higher prevalence of tinea capitis. Educated
mothers are more likely to be aware of hygiene practices and to seek early medical care
for their children. This correlation between parental education and health outcomes has
been extensively documented in studies from India and other developing countries

[31,49].

This pattern has been observed in various studies across Africa and Asia. Health

literacy, driven by education, influences health practices and outcomes, with higher
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education levels correlating with better hygiene practices and timely healthcare-seeking
behavior. The study underscores the need for integrated public health strategies
addressing educational and socioeconomic barriers to improve health outcomes for
children. The frequency of hair washing per week was significantly associated with the
presence of tinea capitis, showing that a lower frequency of hair washing is associated
with a higher likelihood of the condition. Environmental factors such as climate,
humidity, and poor living conditions significantly contribute to the risk of tinea capitis
in children. These factors create environments conducive to the growth and spread of
the causative fungi, leading to a higher prevalence of the infection [48,50-53,56].
However, the role of specific hair care practices in the acquisition of tinea capitis is less
clear, with some studies suggesting a potential protective effect of hair conditioners
[57]. Socioeconomic factors, such as low standard of living, poor hygiene, low parental
education, overcrowded living conditions, and low family income, have been
consistently linked to the prevalence of tinea capitis in various studies [48,51,52,59-61].
These factors are often associated with a poor quality of life and can increase the risk of
infection. However, the association between these factors and tinea capitis is not always
significant, as seen in some studies [48]. Further research is needed to fully understand
the role of socioeconomic factors in the prevalence of this condition. The patterns of
healthcare utilization observed in this study reveal critical insights into how families in

Sana’a City access and respond to healthcare services for managing tinea capitis.

Among those previously diagnosed with tinea capitis, a high compliance rate
with medication was reported, with 85.7% of diagnosed individuals adhering to their
prescribed treatment regimen. Despite this high compliance, 35.7% of participants
reported experiencing difficulty accessing healthcare services due to factors such as

distance to healthcare facilities, financial constraints, and limited availability of
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dermatological services [79-81]. A notable proportion of families rely on self-
medication or traditional remedies before seeking professional medical care, which can
delay appropriate diagnosis and treatment. Healthcare-seeking behavior was influenced
by socioeconomic factors, with families of higher income levels and better-educated
parents more likely to seek early and appropriate medical care for tinea capitis [81].
Comparing to the findings from this study with those from other regions reveals both
similarities and differences in the epidemiology and management of tinea capitis. The
prevalence rates observed in this study (76.8%) are consistent with high prevalence
rates reported in other parts of the Middle East and Africa. For instance, a study in
Nigeria reported a prevalence rate of 34.6% among schoolchildren [50]. Similarly, high
prevalence rates have been observed in Ethiopia and Kenya, indicating that tinea capitis
is a common issue in developing countries [3,88]. Clinical features observed, such as
hair scales, itching, and hair loss, align with findings from previous studies,
emphasizing the typical presentation of tinea capitis in pediatric populations
[34,36,37,47]. The presence of severe symptoms like scalp swelling and discharging
sinuses in a subset of patients suggests that delayed diagnosis and treatment may
contribute to more advanced disease stages. Hair scales were the most common clinical
feature, reported in 85.4% of cases, indicating fungal infection affecting the hair shafts

and leading to scalp scaling [36].

Itching, reported by 68.3% of participants, is a significant symptom of
discomfort and can lead to secondary bacterial infections due to scratching [60]. Hair
loss, affecting 67.1% of children, is a hallmark of tinea capitis, leading to hair breakage
and alopecia [83]. Scalp swelling or redness was observed in 35.4% of cases, with the
inflammatory response ranging from mild erythema to severe kerion formation [36,84].
Scalp lesions or ulceration were noted in 28.0% of participants, resulting from the direct

action of the fungal infection or secondary bacterial infections due to scratching [31].
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Discharging sinuses were present in 17.1% of cases, indicating a deep fungal infection
leading to abscess formation and drainage. Remnant hair was found in 61.0% of cases,
indicating partial hair loss and breakage, which is an important for differential
diagnosis. Other dermal problems were rare, reported by only 1.2% of the sample,
highlighting that tinea capitis primarily affects the scalp and hair. The lab results of the
scalp samples indicated that 77% of the participants tested positive for tinea capitis,
while 23% tested negative. The negative result may be due to inadequate sample
collection, early or late stage of infection, use of antifungal medication, improper
culture conditions, or non-fungal cause [90]. The doctors deal with the negative tests as
if they were positive. Our study identifies several key risk factors for tinea capitis in
children in Sana’a City, consistent with findings from other regions. These include
sharing personal items, poor house ventilation, larger family sizes, not attending school,
and lower maternal education levels. In comparing our findings, the study noted that
sharing personal items, such as combs, brushes, hats, and towels, is a significant risk
factor, consistent with numerous studies [50-52]. This practice facilitates the
transmission of dermatophytes, emphasizing the need for targeted public health
interventions to educate communities about the importance of personal hygiene.
Interestingly, our study found that habitual head covering was associated with a lower
likelihood of tinea capitis, possibly due to reduced direct exposure of the scalp to
contaminated surfaces and reduced hair-to-hair contact. This finding contrasts with
some studies but aligns with research emphasizing the protective effect of personal
hygiene practices [57]. The prevalence of tinea capitis is high in certain regions, such as
Nigeria and Ethiopia, indicating that environmental, socioeconomic, and cultural factors
play a significant role in the epidemiology of the disease (Adesiji et al., n.d.; Ayanlowo
et al., n.d.-a; Fienemika et al., n.d.; Hibstu & Kebede, n.d.; Lulekal, n.d.). Children with

tinea capitis may also be at higher risk of developing allergic diseases (Zhou et al., 2023
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). The clinical presentations in this study, such as hair scales, itching, and hair loss,
align with findings from other studies conducted in similar settings. For example,
studies in Egypt and Saudi Arabia have reported similar clinical features among
children with tinea capitis (Hassan et al., 2012; [83]. The identified risk factors in this
study, such as sharing personal equipment, poor ventilation, and large family sizes, are
also common in other regions. A study in India identified similar risk factors,
highlighting the role of poor hygiene and overcrowding in the spread of tinea capitis
[31]. The protective effect of habitual head covering observed in this study contrasts
with some literature but aligns with findings that emphasize the importance of personal
hygiene and the use of protective clothing in reducing the risk of fungal infections . The
impact of socioeconomic status and parental education on the prevalence of tinea capitis
observed in this study is consistent with findings from other studies. Research
conducted in Nigeria and Ethiopia also highlights the association between lower

socioeconomic status, lower parental education, and higher infection rates [59,60,89].

Similar to findings in other developing countries, access in this study to
healthcare remains a challenge in Sana’a . Studies similarly to in rural areas of Kenya
and Nigeria have reported similar barriers to accessing effective treatment for tinea
capitis, often compounded by socioeconomic factors and limited healthcare
infrastructure [3,50]. The treatment practices and challenges noted in this study are also
seen in other regions. The reliance on traditional medicine and the delay in seeking
appropriate medical care are common issues in many developing countries, as noted in

studies from various African and Asian countries [72,75].
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Conclusions

In light of the study findings, the following can be concluded:

- About two-thirds of cases were male.

- The majority of participants were between 6 and 10 years old.

- More than half of the cases were in elementary school.

- More than three-quarters of children resided in areas within Sana'a.

- The majority of children were from larger families.

More than half of the children affected by tinea capitis live in houses with three or

fewer rooms.

About half of the children were from families with moderate income followed by

children from families with low income, and there are significant percent of in illiteracy.

- Among fathers, the most common, followed by those who graduated from college,
while the least were illiterate. Children of mothers who graduated from high school
were the most affected group, followed by children of illiterate mothers, while the least
affected were children of mothers with elementary and college education levels. The
majority of children bathe more than once a week.

-Only a small fraction of children have been previously diagnosed with tinea capitis
with a high compliance rate of taking medication. More than half of children who have
been previously diagnosed with tinea capitis haven't experienced difficulty in accessing
healthcare.

- The most common clinical features include hair scales, itching and hair loss.

- More than two-thirds of children have positive lab results for KOH.

- Major risk factors identified include having pets, attending to school or educational

facilities, poor house ventilation, and family history of tinea capitis.
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Recommendations

Based on the conclusions, the following specific recommendations are made to
address the findings of this study:

- Health education for communities with higher prevalence rates.

establish campaigns which should focus on educating the public about the
transmission of tinea capitis, emphasizing the importance of personal hygiene,
regular hair washing, and avoiding the sharing of personal items, such as combs
and hats.

- Implement dermatology campaigns in schools should programs for health checks
before school entrance to identify and treat tinea capitis early, especially in areas
with high prevalence. These programs can also be used to educate children about
personal hygiene practices.

- Facilitate access to dermatological healthcare services in underserved areas. This
could involve mobile health clinics, telemedicine, or partnerships with local
healthcare providers to ensure that treatment for tinea capitis is available and
affordable.

- More research is needed to encourage further investigation into the epidemiology
of tinea capitis in different regions of Yemen. This research should aim to explore
the causative strains of dermatophytes prevalent in Yemen and assess the efficacy of
various treatment modalities in the local context.

- Establishing or strengthening existing surveillance systems to monitor the
incidence and prevalence of tinea capitis more effectively.

This would help in identifying outbreak patterns and the effectiveness of public

health interventions over time.
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-The limitations of the study include :

- Short study period.
-It focuses only on three hospitals in Sana'a City,

- Budget constraints of the study.

- Difficulty accessing the hospitals due to the large number of patient.
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