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ABSTRACT
Background/Objectives: Tinea pedis, commonly known as athlete's foot, is a fungal infection that affects the skin of the feet. 
While there is extensive research on the prevalence of tinea pedis in adults, data regarding prevalence in children are limited. 
Therefore, it is important to gain information about epidemiology and prevalence in pediatric patients to prevent and treat this 
condition in children.
Methods: A comprehensive search across PubMed and Embase was conducted for studies published up to October 10, 2024. 
Inclusion criteria were studies reporting on the prevalence of tinea pedis in children (0–19 years) with a study population of a 
minimum of 100 children. A total of 29 studies met the inclusion criteria and were analyzed to determine prevalence patterns, 
diagnostic methods, and etiological agents.
Results: The included studies revealed prevalence rates varying from 0.03% to 15.6%. The most common diagnostic methods 
were clinical examination, microscopy, and culture. The main etiological agents were dermatophytes, specifically Trichophyton 
rubrum.
Conclusions: This systematic review reveals heterogeneous studies with variations among countries when reporting the preva-
lence of tinea pedis in children of up to 15.6%. Healthcare professionals should increase awareness of recognizing tinea pedis and 
consider it a potential diagnosis within the pediatric population.

1   |   Introduction

Tinea pedis, commonly known as athlete's foot, is a superfi-
cial fungal infection primarily caused by the dermatophyte 
Trichophyton (T.) rubrum [1–3]. While it predominantly affects 
adults, its prevalence in children is not negligible [1, 4]. Since 
the 1960s, an increase in pediatric tinea pedis in Israel has been 
reported [5], with a similar recent trend observed for onychomy-
cosis among children [6]. The prevalence of pediatric onychomy-
cosis has been reported to be 0%–7.66%, with a slight increase 
from 1972 to 2014 [6]. Given the perception that tinea pedis is 

less common in children [4], understanding its prevalence and 
identifying age- related trends is crucial for early detection and 
management to prevent disease progression and transmis-
sion [2].

Treatment includes topical antifungal agents, such as terbina-
fine cream, which is the first- line treatment [5] and is well tol-
erated in children aged > 2 years [7]. In more severe cases, oral 
antifungal treatment can be necessary [8]. Preventative mea-
sures include keeping the feet dry and avoiding the sharing of 
footwear [1, 2].
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The aim of this systematic review is to assess the global prevalence 
of tinea pedis in the pediatric population. Additionally, it seeks 
to highlight the epidemiological aspect of tinea pedis in a poten-
tially overlooked demographic, thereby raising awareness among 
healthcare professionals and parents about the importance of rec-
ognizing, preventing, and treating this condition in children.

2   |   Methods

This systematic review assesses the prevalence of tinea pedis 
among children (0–19 years), following the PRISMA guidelines 
[9]. The review was registered in the PROSPERO registry on 
April 5, 2024, with the registration number CRD42024532638.

A literature search was conducted using a search string 
(Appendix  A) in the databases PubMed and Embase (OVID) 
on October 7  and October 10, 2024. The database DOAJ was 
also searched on October 7, 2024, but no relevant findings were 
obtained. The reference lists of the included articles were re-
viewed to identify additional relevant literature, and one article 
was included. The literature screening process was done inde-
pendently by two authors, JBS and NFG, utilizing the Rayyan 
screening tool (AI tool) [10]. No other AI tool has been used. In 
the event of any disparities in selection, the senior author DMS 
was consulted to reach a consensus.

2.1   |   Inclusion Criteria

The inclusion criteria were studies published in peer- reviewed 
journals, written in English, and reporting on the prevalence 
of tinea pedis in at least 100 children up to and including 
19 years old.

2.2   |   Exclusion Criteria

The exclusion criteria were studies with a population having or 
suspected of tinea pedis, specific patient groups (e.g., diabetes 
or immunodeficiencies), studies focusing on specific etiological 
agents, and reviews.

2.3   |   Data Collection and Statistic

Data regarding the prevalence of tinea pedis (author, year of pub-
lication, country where the study was conducted, study dura-
tion, population size, diagnostic procedures, etiological agents, 
accompanying fungal or skin disorders) were gathered by one 
author, JBS, and entered in an Excel spreadsheet. Narrative 
synthesis was used due to data heterogeneity, describing preva-
lence variations based on study designs, age, location, and other 
factors. A linear regression model was applied to the data to 
assess the correlation between the prevalence of tinea pedis in 
children (%) over time (year of publication). Excel Version 16.84 
(24041420) was used to determine if the variation in prevalence 
had changed over time by adding a trend line and calculating 
the p- value and 95% confidence interval. A meta- analysis was 
not possible due to differences in study population, design, age, 
and diagnostic methods.

3   |   Results

3.1   |   Literature Search

The search across PubMed and Embase yielded a total of 862 
articles, and 29 articles were included. The literature screening 
process and selection of articles is illustrated in a PRISMA flow 
diagram [9] (Figure 1).

3.2   |   Demographic Data

The size of the study population ranged from 321 to 8122 chil-
dren, where most of the children were 7 to 14 years old, and 
the mean age was 12.6 years (±6.5). The lowest percentage of 
males was 38.3% [11], while the highest was 66.9% [12]. Two 
studies provided data only on males [13, 14]. The mean per-
centage of male children was approximately 52.6% (Table 1). 
Seven studies found that boys are more likely to have tinea 
pedis compared to girls [4, 15–20], while two studies reported 
the opposite [21, 22].

3.3   |   Recruitment and Examination of Study 
Population

Most of the studies included were cross- sectional studies 
focusing on school children (25/29, 86%) (Table  1). A quar-
ter of the studies (7/29, 24%) randomly selected participants 
and differentiated them based on rural vs. urban settings 
[18, 19, 23–27] or socioeconomic status [15, 28]. Two studies 
were conducted at male boarding schools [13, 14] (Table  1). 
Most clinical examiners were dermatologists (9/29, 31%) 
[13–15, 17, 19, 22–25], while others were nurses (3/29, 10%) 
[4, 11, 29], specially trained teachers (1/29, 3%) [11], a micro-
biologist (1/29, 3%) [21], nondermatologist physicians (2/29, 
6%) [21, 26], an Assistant Medical Officer of Health [16] (1/29, 
3%), or pediatricians (2/29, 6%) [18, 21]. The rest of the studies 
(10/29, 34%) did not specify the examiners.

Of the four studies conducted outside schools, one was from or-
phanage centers in Tanzania [12], two were from dermatology 
clinics in Colombia and Sri Lanka [30, 31], and one investigated 
children visiting a public swimming pool carried out in Scotland 
[32] (Table 1).

3.4   |   Diagnostics

All studies included a visual examination of each child for clini-
cal signs compatible with tinea pedis (e.g., desquamation, scaling, 
fissures, redness, grooves) [1]. The majority of the studies used mi-
croscopy and culture for mycological confirmation of the clinical 
diagnosis (21/29, 72.4%), with a prevalence ranging from 0.25% to 
15.6% [4, 16–18, 20, 21, 26–38] (Table 1). One study used a combi-
nation of clinical examination and microscopy, resulting in a prev-
alence of 5.5% [11]. Seven studies estimated the prevalence based 
on clinical examination only, which varied from 0.03% to 8.7% 
[12, 14, 19, 22, 23, 25, 26]. Of the studies that relied on clinical ex-
amination only, the lowest prevalence was found in Egypt (0.03%) 
[25], and the highest in Ethiopia (8.70%) [22] (Table 1).



541

3.5   |   Distribution Over Time

Figure 2 shows a timeline of the prevalence of tinea pedis in chil-
dren. The data originates from the included studies, which used 
the same diagnostic method of clinical examination, micros-
copy, and culture [4, 16–18, 20, 21, 26–38]. The studies were pub-
lished between 1959 and 2018, with prevalence rates showing 
an increase from 3.6% [16] to 6.0% [30]. The highest prevalence 
rates appear in studies published post- 2000. Data from earlier 
periods show a more consistent prevalence of ~4% (Figure 2).

3.6   |   Geographical Distribution

The studies included covered Europe (Denmark [37], Spain 
[4, 29], England [16], Scotland [32]), Asia (Turkey [13, 18, 36], 
Israel [15], India [23], Sri Lanka [31], Taiwan [19], Philipines 
[20]), the Middle East (Iraq [24], Saudi Arabia [14]), Africa (Egypt 
[25], Ethiopia [22], Mali [26], Nigeria [11, 27, 28, 33], Tanzania 
[12, 34, 38]), South America (Colombia [30], Peru [35]) and 
Australia [17] (Figure 3). The prevalence of tinea pedis in these 
studies ranged from 0.25% to 15.6% [4, 16–18, 20, 21, 26–38]. The 
highest prevalence of tinea pedis in children was 15.6% and was 
observed in a male boarding school in Turkey [13]. This result 
was high compared to other studies using the same diagnostic 
methods (clinical examination, microscopy, and culture) which 

varied from 0.25% to 6.90% [4, 16–18, 20, 21, 26–38]. In total, 
four studies were conducted in Turkey, which revealed notable 
variations in prevalence despite the same diagnostic methods: 
0.27%, 2.1%, 3.3%, 15.6% [13, 18, 21, 36]. The mean percentage 
of countries belonging to the same continent and using the same 
diagnostic method was as follows: Europe [4, 16, 29, 32, 37] 
3.32% (SD ±0.0059, 2.5%–3.9%), Asia [13, 15, 18–20, 23, 31, 36] 
4.11% (SD ±0.0560, 0.27%–15.6%), the Middle East [14, 24] 1.0% 
(SD ±0.0127, 0.10%–1.90%), Africa [11, 12, 22, 25–28, 33, 34, 38] 
2.79% (SD ±0.0152, 0.83%–5.5%), South America [30, 35] 6.35% 
(SD ±0.0049, 6%–6.7%), and Australia [17] 5.20%.

3.7   |   Tinea Pedis With Concomitant Mycotic 
Infections

Concomitant onychomycosis was reported in six studies 
[4, 15, 18, 21, 22, 29]. Concomitant tinea capitis was found in a 
study from Barcelona [29], while a study from Taiwan [19] found 
eight children with concomitant tinea versicolor.

3.8   |   Fungal Pathogens

Dermatophytes (719/750; 96%), particularly Trichophyton ru-
brum, were the most common etiological agent (383/719; 53%). 

FIGURE 1    |    PRISMA Flow Diagram [9]. Reason 1: Whole study population had or was suspected of having tinea pedis. Reason 2: Wrong popula-
tion (> 19 years). Reason 3: Not enough children (< 100). Reason 4: Wrong publication type (review or case report). Reason 5: Wrong outcome. Reason 
6: Foreign language (not English).
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This was followed by Trichophyton mentagrophytes (303/719; 
42%) and Epidermophyton floccosum (37/719; 5%). In one study 
from England, T. mentagrophytes was found eight times more 
often than T. rubrum and E. floccosum [16]. Yeast infections ac-
counted for 4% (31/750), where Candida albicans (19/31; 61%) 
was the most frequently isolated agent, followed by Rhodotorula 
sp. (8/31; 26%) [18]. Fourteen studies did not mention the etio-
logical agent [11–14, 19, 22–26, 31, 33, 35, 38]. Two studies re-
ported multiple isolates among children with tinea pedis [30, 32]. 
One study from Colombia reported co- infections of T. mentagro-
phytes + E. floccosum (1 case), T. rubrum + Microsporum canis (2 
cases), and T. rubrum + T. mentagrophytes (1 case) [30]. A study 
from Scotland reported a co- infection of E. floccosum with T. 

mentagrophytes (2 cases) [32]. Further details are available in 
Table 1.

4   |   Discussion

This systematic review combines global research on the prev-
alence of tinea pedis in children, which is less studied than in 
adults. Overall, findings reveal heterogeneous studies with 
variations among countries when reporting the prevalence of 
tinea pedis. Possible reasons include diagnostics, climate, and/
or immigration [29, 39]. The findings are not statistically sig-
nificant (p- value 0.952), 95% confidence interval (−0.0140361; 

FIGURE 2    |    Timeline of prevalence in studies using a combination of clinical examination, microscopy, and culture for diagnosis of pediatric tin-
ea pedis. Blue: Studies conducted at schools [4, 16–18, 20, 21, 26–29, 33–38]. Orange: Studies from dermatology clinics (2018, 1993) [23, 31] and public 
swimming pools (1973) [35]. Notice the outlier at 15.6% from a male boarding school in Turkey [13]. p- Value: 0.952. 95% Cl: (−0.0140361;0.0147446).

FIGURE 3    |    Global prevalence of pediatric tinea pedis (%). C: culture; Cl: Clinical; M: Microscopy.
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0.0147446). Some of the data after the year 2000 remain consis-
tent with earlier studies, showing an average prevalence of ~4%. 
Studies from Tanzania [12, 34, 38] and Nigeria [11, 27, 28, 33] 
show a decline, with Tanzania dropping from 2.50% to 0.83% 
and Nigeria from 3.80% to 2.60% (Table 1). This trend might be 
linked to improved hygiene and healthcare.

Geographically, the highest prevalence is observed in equato-
rial regions (Figure  3), suggesting a link between tinea pedis, 
warm climates, and humidity [40]. Increased cases during sum-
mer months [41, 42], suggest risks related to wearing sandals or 
going barefoot in warmer climates [1]. The lowest prevalence 
was in regions with cold winters and dry summers [18] (Table 1), 
confirming the potential link to climate. Regional differences 
include Turkey, where four studies using identical diagnos-
tics (Table  1) reported prevalence rates ranging 0.27%–15.60% 
[13, 18, 21, 36]. The highest prevalence was at a male boarding 
school [13], in line with studies showing higher infection rates 
in males [1, 15, 17, 19, 41, 43], and in environments with shared 
bathing facilities like boarding schools [44].

Among the studies, 72.0% (21/29) confirmed diagnosis using a 
combination of clinical examinations, microscopy, and culture. 
Prevalence ranged from 0.25% to 15.6% [4, 16–18, 20, 21, 26–38] 
(Table  1), potentially influenced by laboratory expertise and 
equipment. Disparities in clinical examiners, including teach-
ers, nurses, physicians, pediatricians, and dermatologists, may 
have caused over-  or under- diagnosis, especially for children 
with darker skin tones, where clinical diagnostics may be more 
challenging [45]. A higher prevalence was reported in rural and 
low socio- economic settings, compared to urban settings and 
high socio- economic areas [15, 18, 19, 24–28], indicating a nota-
ble impact of study settings.

Dermatophytes (719/750; 96%), particularly T. rubrum (383/719; 
53%), were the most common etiological agent, consistent with 
previous studies [1, 3, 46]. Yeasts accounted for 4% (31/750) 
(Table  1). Prevalence increased with age [14, 15, 21, 41], e.g. 
25.5% in Turkish adolescents (17–19 years) vs. 7.2% in children 
aged 14–16 years [13]. In Israel, prevalence was 2.1- fold higher 
in children aged 12–14 compared to children aged 5–8 years [15]. 
This may be due to longer lifespans, increased risk of exposure, 
participation in sports, military service [47, 48] or higher risk of 
certain diseases (e.g., diabetes) [49].

Swift diagnose and treatment of tinea pedis is crucial to prevent 
its progression to onychomycosis [50, 51], which may require 
systemic treatment [52]. We therefore expected studies to report 
on co- infections with onychomycosis, which we found in six 
studies (6/29, 20.7%) [4, 15, 18, 21, 22, 29]. Higher prevalence 
was expected in dermatology clinics and in children using pub-
lic swimming facilities, compared to population- based studies, 
as the exposure is higher.

This review's limitations include the exclusion of non- English 
articles and lack of studies with standardized diagnostic meth-
ods, making comparisons difficult. Furthermore, 48.0% (14/29) 
of studies did not specify the etiological agent (Table 1). None 
of the studies included children across the full age range of 
0–19 years, resulting in narrower age brackets (Table  1). The 
data did not allow adjustment for potential confounders or 

mediators affecting outcomes, such as living conditions or 
healthcare access. Strengths include large study populations, di-
verse geographic representation, a majority of studies conducted 
in school settings, and the inclusion of only peer- reviewed arti-
cles. Given that the latest included study was published in 2020, 
further research is necessary to confirm the findings.

5   |   Conclusion

This review identified dermatophytes, primarily T. rubrum, as 
the predominant etiological agent. However, the included stud-
ies exhibited heterogeneity, such as the absence of standardized 
diagnostic methods and insufficient documentation of other co-
morbidities, including onychomycosis. More comprehensive and 
standardized research is necessary to determine the exact prev-
alence of tinea pedis in the pediatric population. Nevertheless, 
healthcare professionals should remain vigilant in recogniz-
ing pediatric tinea pedis to improve prevention and treatment 
strategies.
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Appendix A

Database Search Search string
Number of 

results

PubMed
Date 07 Oct 
2024

#1 Search: (((“Tinea pedis”[MeSH Terms]) OR (“Tinea pedis”[Text Word] OR “Athlete* foot”[Text 
Word] OR ringworm*[Text Word])) AND ((“Child”[Mesh]) OR (Child*[Text Word] OR baby[Text 

Word] OR babies[Text Word] OR youth[Text Word] OR adolescent*[Text Word] OR pediatric*[Text 
Word] OR infant*[Text Word] OR preschool*[Text Word] OR youngster*[Text Word] OR 

newborn*[Text Word] OR kid[Text Word] OR kids[Text Word] OR toodler*[Text Word] OR 
teen[Text Word] OR teenage*[Text Word] OR teen- age*[Text Word]))) AND ((((((“Cross- Sectional 

Studies”[Mesh]) OR “Cohort Studies”[Mesh]) OR “Observational Studies as Topic”[Mesh]) OR 
“Epidemiologic Studies”[Mesh]) OR “Epidemiology”[Mesh]) OR (Cohort[Text Word] OR cohort 

study[Text Word] OR cohort studies[Text Word] OR Cross- Sectional study[Text Word] OR Cross- 
Sectional studies[Text Word] OR Cross Sectional Analysis[Text Word] OR epidemiology[Text 

Word] OR epidemiologic study[Text Word] OR epidemiologic studies[Text Word] OR observational 
study[Text Word] OR observational studies[Text Word]))

418

#2 Search: (((“Tinea pedis”[MeSH Terms]) OR (“Tinea pedis”[Text Word] OR “Athlete* foot”[Text 
Word] OR ringworm*[Text Word])) AND ((“Child”[Mesh]) OR (Child*[Text Word] OR baby[Text 

Word] OR babies[Text Word] OR youth[Text Word] OR adolescent*[Text Word] OR pediatric*[Text 
Word] OR infant*[Text Word] OR preschool*[Text Word] OR youngster*[Text Word] OR 

newborn*[Text Word] OR kid[Text Word] OR kids[Text Word] OR toodler*[Text Word] OR 
teen[Text Word] OR teenage*[Text Word] OR teen- age*[Text Word]))) AND ((((((“Cross- Sectional 

Studies”[Mesh]) OR “Cohort Studies”[Mesh]) OR “Observational Studies as Topic”[Mesh]) OR 
“Epidemiologic Studies”[Mesh]) OR “Epidemiology”[Mesh]) OR (Cohort[Text Word] OR cohort 

study[Text Word] OR cohort studies[Text Word] OR Cross- Sectional study[Text Word] OR Cross- 
Sectional studies[Text Word] OR Cross Sectional Analysis[Text Word] OR epidemiology[Text 

Word] OR epidemiologic study[Text Word] OR epidemiologic studies[Text Word] OR observational 
study[Text Word] OR observational studies[Text Word])) Filters: Child: birth- 18 years

380

#3 Search: (((“Tinea pedis”[MeSH Terms]) OR (“Tinea pedis”[Text Word] OR “Athlete* foot”[Text 
Word] OR ringworm*[Text Word])) AND ((“Child”[Mesh]) OR (Child*[Text Word] OR baby[Text 

Word] OR babies[Text Word] OR youth[Text Word] OR adolescent*[Text Word] OR pediatric*[Text 
Word] OR infant*[Text Word] OR preschool*[Text Word] OR youngster*[Text Word] OR 

newborn*[Text Word] OR kid[Text Word] OR kids[Text Word] OR toodler*[Text Word] OR 
teen[Text Word] OR teenage*[Text Word] OR teen- age*[Text Word]))) AND ((((((“Cross- Sectional 

Studies”[Mesh]) OR “Cohort Studies”[Mesh]) OR “Observational Studies as Topic”[Mesh]) OR 
“Epidemiologic Studies”[Mesh]) OR “Epidemiology”[Mesh]) OR (Cohort[Text Word] OR cohort 

study[Text Word] OR cohort studies[Text Word] OR Cross- Sectional study[Text Word] OR Cross- 
Sectional studies[Text Word] OR Cross Sectional Analysis[Text Word] OR epidemiology[Text 

Word] OR epidemiologic study[Text Word] OR epidemiologic studies[Text Word] OR observational 
study[Text Word] OR observational studies[Text Word])) Filters: Child: birth- 18 years, English

309

Embase
Date 10 Oct 
2024

#1 exp tinea pedis/ 3219

#2 (tinea pedis or athlete* foot or ringworm).mp. [mp = title, abstract, heading word, drug trade name, 
original title, device manufacturer, drug manufacturer, device trade name, keyword, floating 

subheading word, candidate term word]

4599

#3 1 or 2 4599

#4 exp child/ 3,261,080

#5 exp pediatric patient/ 64,237

#6 exp infant/ 1,189,790

#7 exp adolescent/ 1,880,012

#8 exp juvenile/ 4,262,255

#9 (Child* or baby or babies or youth or adolescent* or pediatric* or infant* or preschool* or youngster* 
or newborn* or kid or kids or toodler* or teen or teenage* or teen- age*).mp. [mp = title, abstract, 
heading word, drug trade name, original title, device manufacturer, drug manufacturer, device 

trade name, keyword, floating subheading word, candidate term word]

5,179,016

#10 (pediatric adj2 patient).mp. [mp = title, abstract, heading word, drug trade name, original title, 
device manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, 

candidate term word]

79,034

#11 4 or 5 or 6 or 7 or 8 or 9 or 10 5,265,888
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Database Search Search string
Number of 

results

#12 exp epidemiology/ 4,893,785

#13 exp observational study/ 396,188

#14 exp cross- sectional study/ 670,577

#15 exp cohort analysis/ 1,229,037

#16 (Cohort or cohort study or cohort studies or Cross- Sectional study or Cross- Sectional studies 
or cross- sectional analysis or epidemiology or epidemiologic study or epidemiologic studies or 

observational study or observational studies).mp. [mp = title, abstract, heading word, drug trade 
name, original title, device manufacturer, drug manufacturer, device trade name, keyword, floating 

subheading word, candidate term word]

4,198,586

#17 12 or 13 or 14 or 15 or 16 6,866,405

#18 3 and 11 and 17 457

#19 limit 18 to English 375

#20 limit 19 to (infant <to 1 year> or child <unspecified age> or preschool child <1–6 years> or school 
child <7 to 12 years> or adolescent <13 to 17 years>)

305
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