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Abstract

In this critical literature review, we summarize the epidemiological trends of dermatophy-
toses reported in Africa. Our findings clearly emphasize the heavy burden of dermato-
phytosis in Africa. Tinea capitis is the primary clinical presentation of dermatophytosis in
African children throughout the entire African continent. The disease affects more than
20% of school-age children in West Africa, while the prevalence ranges from 10% to more
than 70% in other regions of Africa. In African adults, the presence of tinea corporis is
the most frequent indicator of dermatophytosis. However, epidemiological studies have
been primarily conducted on particular patient groups that are not representative of the
general population. We examined dermatophyte species distribution patterns. We ob-
served a predominance of anthropophilic dermatophytes, mainly T. violaceum, in the
North and East of Africa and both T. soudanense and M. audouinii in the Western and
Central regions of the continent. Interestingly, the zoophilic species, M. canis, has recently
emerged in North and East Africa. Optimization of both mycology diagnosis capacities
and epidemiological methodology would provide insight into the role that climate and
other global aspects of the human environment play in dermatophyte epidemiology. We
advocate that using a multisectoral and collaborative strategy would strengthen such
future studies.

Key words: epidemiology, tinea capitis, dermatophytes, dermatophytosis, Africa.

Introduction

Cases of dermatophytosis in humans are chiefly superfi-
cial fungal infections, as dermatophytes invade and prop-
agate in keratinized tissues such as hair, skin, and nails.
According to Emmons1 and despite recent significant tax-
onomy changes, approximately 30 dermatophyte species
were classified into three anamorphic genera: Trichophy-
ton, Microsporum, and Epidermophyton.1 Dermatophyto-

sis is common worldwide and represents a significant veteri-
nary and public health issue.2 In fact, it was estimated that
20% to 25% of the world population is infected with der-
matophytes.3 Dermatophytes can affect various parts of the
body. They tend to grow in an outward pattern on the skin,
thereby producing a ring-like lesion—hence the term ‘ring-
worm’. Lesions are clinically classified according to the site
of infection as follows: tinea capitis for scalp, tinea manuum

C© The Author 2017. Published by Oxford University Press on behalf of The International Society for Human and Animal Mycology.
All rights reserved. For permissions, please e-mail: journals.permissions@oup.com

145

D
ow

nloaded from
 https://academ

ic.oup.com
/m

m
y/article-abstract/56/2/145/4055890 by SC

D
U

 M
editerranee user on 11 April 2019

mailto:stephane.ranque@ap-hm.fr
mailto:journals.permissions@oup.com


146 Medical Mycology, 2018, Vol. 56, No. 2

for hands, onychomycosis or tinea unguium for nails, tinea
barbae for beard area, and tinea corporis for body including
arms and trunk. Tinea capitis affects predominantly, but
not exclusively, prepubertal children. Tinea capitis mani-
fests itself by hair loss, which may be associated with more
or less severe signs of inflammation. Therefore, clinical signs
may either be inconspicuous, with only mild scaling of the
scalp, or obvious such as broken hairs, patches of evident
alopecia, pustules, and large inflammatory swellings (ke-
rion).4 Tender occipital lymphadenopathy may also occur
in inflammatory tinea capitis forms4. A specific tinea capi-
tis presentation is favus, which is caused by Trichophy-
ton schoenleinii. This chronic disease is characterized by
the presence of “scutula,” which are yellowish, cup-shaped
crust with a “mice nest” odor, on the scalp causing irre-
versible scarring-alopecia. Based on their ecology, dermato-
phytes have been divided into three groups: anthropophilic,
zoophilic, and geophilic. Anthropophilic dermatophytes are
restricted to human hosts and produce mild chronic inflam-
mation. Zoophilic dermatophytes use an animal reservoir,
such as house pets, farm animals, and horses, although
they occasionally infect humans who usually develop in-
flammatory lesions. Geophilic dermatophytes are present
in soil containing keratinous materials (i.e., hair, feathers,
and horns) and can be transmitted to humans and animals
through contact with soil.2,4

The distribution of these fungi varies considerably, de-
pending on epidemiological factors (i.e., age, sex, season,
and socioeconomic factors) and geographical area.5 T.
rubrum, T. interdigitale, M. canis, M. gypseum, and E.
floccosum are distributed worldwide. Other species have
partial geographic restriction, such as T. schoenleinii, dis-
tributed in Eurasia and Africa; T. soudanense, distributed
in Africa; and T. concentricum, distributed in the Pacific
Islands, Far East, and India.2,6 Overall, T. rubrum is the
most common dermatophyte in most developed countries.
Tinea capitis caused by T. schoenleinii, or favus, incidence
has declined in most countries.7 T. tonsurans emerged in
United States, and M. canis and M. audouinii were the
predominant agents of tinea capitis in Europe.8 However,
this pattern is not static due to immigration, travel activity,
changes in disease surveillance and diagnosis, and the use
of antifungals.

In 1964, the first critical reviews of the geographical
distribution of dermatophytes in Africa were reported.9,10

Since that time, many epidemiological reports have focused
on the incidence, clinical characteristics, and etiological fac-
tors associated with dermatophytosis in different regions
of Africa. Therefore, the epidemiology of dermatophytosis
has never been analyzed at the scale of the African conti-
nent. This systematic literature review aimed to summarize

the epidemiological trends of dermatophytosis throughout
Africa.

Methods

We defined dermatophyte infections (dermatophytosis or
tinea) as a human infection of the hair, skin, or nails caused
by dermatophytes, with a mycological confirmation includ-
ing direct examination, culture, microscopic examination,
and/or sequencing of the ITS region of the ribosomal RNA
gene.11 We queried the PubMed (NCBI) database, using the
search terms (“Arthrodermataceae” [Mesh] OR “dermato-
phytes” [Mesh] OR “tinea” [Mesh]) AND “Africa” AND
Limits: Humans. No language nor publication date restric-
tions were used. We also reviewed references listed in the
selected papers to collect publications that had been eluded
in our search. Studies conducted on the treatment of der-
matophytosis in Africa were excluded. Furthermore, studies
conducted on histoplasmosis, pityriasis versicolor, fusario-
sis, nondermatophytes, and other skin disorders in Africa
were not included. Two authors examined titles, abstracts,
and articles. The articles that passed the initial review pro-
cess were assessed for inclusion criteria. The articles that
passed this second step were reviewed considering data col-
lected on potential explanatory variables.

Dermatophytoses in the main African regions

Dermatophytoses are relatively common and minor con-
ditions, which are apparently evenly neglected over the
African continent. To our knowledge, no evidence points
to regional discrepancies in the public heath impact and
treatment practices. We will further divide the African con-
tinent four regions: North, South, West, and East Africa
for the purpose of clarification and to be able to high-
light potential regional characteristics. The epidemiology
of dermatophytosis has been assessed in various contexts:
urban or rural areas, adults or children, schoolchildren in
primary or junior schools, prison inmates, and inpatients
or outpatients in medical institutes, including primary or
tertiary health care health institutions, departments of der-
matology or dermatology centers, army hospitals, and mi-
crobiology departments.7,12–52 We collected epidemiolog-
ical data in the literature from studies that had been con-
ducted throughout the entire African continent, in partic-
ular: West Africa including Mali, Côte d’Ivoire, Nigeria,
Togo, Senegal, Ghana and Guinea;3,12–28,34,36–47,53,53–60

North Africa including Tunisia, Morocco, Algeria,
Egypt and Libya;30,31,35,48–52,61–82 East Africa including
Ethiopia, Kenya, Tanzania and Rwanda;32,33,83–89 Central
Africa including Gabon, Cameroon and Central African
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Republic;7,29,59,90–93 and Southern African countries in-
cluding Zambia, Botswana, Zimbabwe, Malawi, Republic
of South Africa, Mozambique, and Madagascar.94–105 As
dermatophytosis features are distinct in children and adults,
we therefore present and analyze the data concerning these
two groups separately.

Dermatophytoses in African children

In this section, we report main epidemiological data on
dermatophytosis in African children. In fact, in Africa,
more extensive epidemiological data are available on der-
matophytosis affecting children compared with adults. Der-
matophytosis is a frequent childhood disease, and the fun-
gal species involved varies according to age and clini-
cal presentation.61 Tinea capitis is the primary clinical
presentation of dermatophytosis in African children, as
shown in many studies throughout the entire African con-
tinent, including West Africa,13,15–17,20–22,25,37,38,40,42,43

North Africa,30,61,62,68–71,77 East Africa,32,33,84,86,88 Cen-
tral Africa,7,90,91 and southern Africa.100,101,105

Many publications reported a high prevalence of der-
matophytosis in West and North African children. In a
recent study in Nigeria, tinea capitis occurred in at least
20% of school-age children.44 However, the epidemiology
of dermatophytosis remains particularly heterogeneous in
Nigeria, where there are varying reports of dermatophytis
in different cities.43 In Libya, 1,180 (52%) of 2,224 par-
ticipants in the region of Tripoli presented with superficial
mycoses (tinea capitis excluded) primarily (52%) due to
dermatophytes. In the study, tinea corporis accounted for
45.9% of the superficial mycoses, and 85% of the tinea
corporis cases occurred in children under 15 years of age.79

In East Africa, a cross-sectional study of dermatophytosis
in primary schoolchildren in Kibera (Kenya) showed that
the prevalence of dermatophytosis was 11%, with tinea
capitis reported as the dominant clinical manifestation.84

In East African cities, dermatophytosis prevalence among
schoolchildren ranged from 10% to 80%.33,83–87,89 For ex-
ample, in 1993, a large survey of 5,780 children from 13
schools in the rural Kisumu District (Western Kenya) re-
ported a 10% dermatophytosis prevalence and 8% tinea
capitis prevalence.83 In contrast, in a geographically re-
stricted area in Ethiopia, 80% of children presented with
clinical dermatophytosis, among whom tinea capitis was
the most common presentation (77%).87 In the southern
African country of Botswana, 81% of children aged 1–15
years presented with tinea capitis.99 In Dar-Es-Salaam city,
Tanzania, 11% of 420 primary schoolchildren presented
with dermatophytosis.85 In Harare, Zimbabwe, 29% of
704 primary schoolchildren presented with clinical symp-
toms of tinea capitis.95

Dermatophytoses in African adults

In this section, we report main epidemiological data on
dermatophytosis in African adults. In contrast to studies
concerning children, which were primarily conducted on
populations of schoolchildren, the epidemiology of der-
matophytosis among adults focused on patients of any
age attending various healthcare facilities (such as univer-
sity hospitals, dermatology departments, microbiology de-
partments, dermatology clinics at medical center, or army
hospitals) and in inmates. Adult-based studies concerned
cases in West Africa,12,22,23,28,34,36,38,40,45,55,57,58 North
Africa,35,48–52,61,63–65,69–72,75–77,79,106 Central Africa,29,92

East Africa,32,102 and southern African countries.103,104

Some reports, regarding patients cared for in various
healthcare facilities in West Africa, highlighted a higher
prevalence of dermatophytosis in adults than in chil-
dren.40,45 For example, in a study including patients at
a tertiary healthcare institution in the Lagos State (Nige-
ria), dermatophytes were 6 times more frequently isolated
from adults than children under 12 years of age.40 Nu-
merous dermatophytosis cases have been reported in North
African adults attending various health care facilities, par-
ticularly dermatology departments.35,50,51,63,72 In Egypt, a
study found a relatively low prevalence (2%) of dermato-
phytes isolated from skin lesions in Egyptian adults of at
least 55 years of age.77 However, these estimations are im-
pacted by a selection bias, as patients who are referred to
tertiary healthcare facilities are unlikely to be representative
of the general population. Noticeably, data on tinea pedis
and onychomycosis in Africa are relatively scarce compared
to other regions of the world. Whether this is mainly due
to a relatively lower prevalence or a publication bias re-
garding these relatively neglected conditions remains to be
determined.

Clinical dermatophytes in Africa

In this section, we detail the spectrum of dermatophyte
species involved in dermatophytosis in children and adults
in Africa. The distribution of dermatophyte species involved
in tinea capitis (Fig. 1; Table 1) or tinea corporis (Fig. 2;
Table 2) throughout the African continent is illustrated.
As stated before, dermatophyte species were identified by
direct examination, culture and microscopic examination of
the colonies; sequencing of the ITS region of the ribosomal
RNA gene was rarely performed.

Dermatophyte species in African children

Studies including both adults and children in West
Africa showed tinea corporis to be the most common
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Figure 1. Distribution of dermatophytes species isolated from tinea capitis in Africa. Trichophyton soudanense and Microsporum audouinii are
frequently isolated in West and Central Africa, and these species predominant in West Africa. T. violaceum is predominant in North, East, and
Southern Africa. Dermatophyte species relative frequency are summarized in pie charts for each country, denominators are in parentheses.

dermatophyte infection; the most frequent dermatophyte
species involved was T. mentagrophytes complex.37–41 In
West African children, the two anthropophilic dermato-
phytes species, T. soudanense and M. audouinii, were the
main etiological agents isolated from tinea capitis cases (Ta-
ble 1; Fig. 1).9,10,13,15–17,19–22,26,27 The most common fun-
gal pathogen in schoolchildren was T. violaceum (26%) ac-
cording to a study in Ghana60 and T. schoenleinii (28.1%)
in a Nigerian study.42 In the Nigeria study, the second and
third most frequent dermatophyte species involved were
T. verrucosum (20.2%) and M. gallinae (18.4%), respec-
tively.42 In Côte d’Ivoire, T. soudanense and M. audouinii
were reported to be the most common etiologic agents
of tinea capitis in children.22 However, the dermatophyte
species spectrum was particularly heterogeneous in Nige-
ria.43

In studies investigating both children and adults in
North Africa, the most frequent dermatophyte species
were T. violaceum and M. canis.52,61,63,70,75,78–82,106 In
North Africa,48,49,76,78 T. violaceum was reported to be
the most common fungal pathogen involved in tinea capi-
tis (Table 1) in Morocco,70,106 Tunisia,48,49,61,62,64,65 and
Egypt.75,76 Many other species including T. verrucosum,
M. audouinii, T. mentagrophytes complex, T. schoen-
leinii, T. ochraceum, T. rubrum, M. gypseum, M. fer-

rugineum, and T. tonsurans have been less frequently
isolated from tinea capitis cases in North African chil-
dren.49,69,76,80,106 Interestingly, several reports highlighted
the emergence of the zoophilic species M. canis in North
Africa.52,106 The most common fungal species isolated from
cases of tinea capitis was T. violaceum followed by M. ca-
nis (Table 1; Fig. 1).49,75 Overall, the predominant fun-
gal pathogen isolated from tinea capitis cases was T. vi-
olaceum (prevalence ranging from 60% to 77%).49,66,75

One retrospective study showed that M. canis (13.4%)
was second to T. mentagrophytes complex (76.4%) as the
predominant species associated with dermatophytosis in
Morocco.70

Converging observations in children indicate that
the anthropophilic dermatophyte species T. violaceum
was the most common tinea capitis agent in East
Africa.32,33,83–85,87,89 One study in Tanzania showed that
M. canis was the predominant dermatophyte species iso-
lated in a population of primary schoolchildren in Dar-
Es-Salaam.85 Another study in Kenya showed that T. ton-
surans was the predominant species isolated from tinea
capitis cases.86 Other dermatophyte species including M.
audouinii, T. verrucosum, T. mentagrophytes, T. ter-
restre, and T. schoenleinii were rarely reported in East
Africa.32,33,83–85,87,89
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Figure 2. Distribution of dermatophyte species isolated from non–tinea capitis dermatophytosis (encompassing any clinical presentation of dermato-
phytosis except tinea capitis) cases in Africa. Dermatophyte species relative frequency are summarized in pie charts for each country, denominators
are in parenthesis.

Regarding the studies concerning children from Central
Africa, the most frequently isolated species from tinea capi-
tis lesions was T. soudanense (Table 1; Fig. 1).7,90,91 In
one study conducted in the Central African Republic, M.
audouinii was the common species involved in tinea capi-
tis.93 Although less frequent, T. tonsurans, T. rubrum, and
M. audouinii were also isolated from children from Central
Africa.7,90,91 The two most frequent dermatophyte species
involved in tinea capitis among children in southern Africa
were T. violaceum and M. audouinii 94–96,99–101, with some
exceptions. Indeed, a study in Mozambique showed that
the most common dermatophytes isolated from schoolchil-
dren were M. audouinii (88%) and T. mentagrophytes
(17%).97 The dermatophyte species spectrum was partic-
ularly heterogeneous in Madagascar. One investigation of
an outbreak of tinea capitis at a primary school in Antana-
narivo found only M. audouinii (100%).98 Meanwhile, a
study conducted at a primary school in Antsirabe, Mada-
gascar, highlighted the presence of an anthropophilic der-
matophyte species (T. tonsurans, 88%) and two geophilic
dermatophyte species rarely involved in human disease: M.
boullardii (aka M. fulvum, 24%) and T. terrestre (6%).105

Moreover, other dermatophyte species including T. ton-
surans, T. mentagrophytes, T. yaoundei, M. gypseum, and

M. canis were occasionally isolated from cases of tinea capi-
tis in southern Africa.95,96,99,101

Dermatophyte species affecting African adults

Several dermatophyte species including T. soudanense, T.
rubrum, T. mentagrophytes, T. tonsurans, T. verrucosum,
M. audouinii, M. canis, and E. floccosum have been in-
volved in adult cases of tinea corporis in West Africa (Ta-
ble 1; Fig. 2).3,12,19,27,34,37,39,45,54

Overall, T. violaceum, T. rubrum, and M. canis were the
three predominant dermatophyte species involved in tinea
corporis in North African adults.74 However, several der-
matophyte species, including T. violaceum, T. rubrum, M.
canis, T. verrucosum, T. mentagrophytes, and E. flocco-
sum, have been isolated from skin lesions in this popula-
tion.63,71,73–75,79 A consistent body of evidence highlights
T. rubrum as the most frequent species involved foot my-
cosis in North African adults.31,35,50,51,63,66,67,72,73,75,77,79

In Egypt, T. violaceum was the common fungal species
(56.9%) isolated from adult cases of tinea capitis
(Table 1; Fig. 2).76

Considering East African adults, one study showed that
the most common manifestations of dermatophytosis in
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Addis Ababa were tinea capitis in young males and finger-
nail onychomycosis in females.32 The most frequent der-
matophyte species involved in these infections was T. vio-
laceum.32

In Cameroon, T. rubrum was the major species in-
volved in tinea corporis, tinea pedis, and onychomycosis
in adults.29,92 In this country, a study involving 52 patients
with onychomycosis found that fingernails were affected
in 12 cases, toenails were infected in 30 cases, and both
fingernails and toenails were affected in 10 patients. A der-
matophyte was isolated from 58% of patients, in which the
most common species was T. rubrum (16 cases), followed
by T. violaceum (8 cases).29

Regarding all dermatophyte agents in southern Africa,
T. rubrum (27%) was the most common fungal pathogen
reported from an 8-year survey of patients from hospital
clinics and private practices in Pretoria seeking specialist
dermatological advice for dermatophytosis in Transvaal.104

In a population survey conducted between 1987 and 1989
in Northern Malawi, between 1.5% and 2.5% of the pop-
ulation in Karonga District were diagnosed with tinea fa-
ciei, tinea corporis, tinea inguinalis, or tinea cruris. Der-
matophyte epidemiology was characterized by the predom-
inance of M. audouinii (57%) and the relative rarity of T.
rubrum (approximately 1%). Notably, E. floccosum was
the most common (56%) dermatophyte species isolated
from lesions of the genital area in patients from this re-
gion of Africa.102 In approximately 500 adult dermatology
outpatients in Pretoria (South Africa), T. rubrum (27%)
was the most frequent dermatophyte species, followed by
T. mentagrophytes (23%), M. canis (19%), T. violaceum
(18%), E. floccosum (12%), and M. gypseum (1%).104

Dermatophytosis risk factors

In this section, we report dermatophytosis risk factors
found in some epidemiological studies conducted in Africa.
The association between dermatophytosis presentation and
various risk factors, including climate, urban or rural en-
vironment, socioeconomic level, cultural habits, sex, and
age, have been investigated throughout the African conti-
nent. The current understanding regarding dermatophyte
risk factors in Africa is summarized below.

Age-associated risk factors

Throughout the entire African continent, the prevalence of
dermatophytosis, regardless of clinical presentation, peaks
among children aged between 4 and 11 years. In particular,
this feature of the disease has been evidenced in many stud-
ies conducted in West Africa.20–22,37,39,42,46,47,53,54 Tinea
capitis is uncommon among infants,68 as shown in Tunisia,

where a 12-year retrospective study showed that only 4%
of infants were diagnosed with tinea capitis.68 The clinical
presentation of dermatophytosis has been shown to vary
according to age in North African children; tinea capitis
was most frequent before 10 years of age, while tinea cor-
poris and onychomycosis were more frequent in older chil-
dren.30,61,62,68,70,77–80 Similarly, many studies found that
dermatophytosis prevalence peaked among children 6 to
11 years of age in East African,32,84–86 Central African,91

and southern African countries.94,99 In contrast to tinea
capitis, the risk of non–tinea capitis dermatophytosis (en-
compassing any clinical presentation of dermatophytosis
except tinea capitis) increases with age. For instance, older
age and family history of mycosis were associated with an
increased risk of foot mycosis in a retrospective study of
148 patients in Sfax, Tunisia.50 Likewise, in Cameroon, a
study was conducted including 590 patients aged 16 to 83
years in a dermatological unit in Yaoundé and a volunteer
service in Douala, of which the majority of the 9% patients
diagnosed with onychomycosis were over 50 years of age.29

While tinea capitis is the most frequent clinical pre-
sentation of dermatophytosis in children, tinea corporis
is most frequent in West African adults. In West African
cities, tinea corporis prevalence in adults ranged from
2% to 41%12,27,36,38,40,45,55,57. Recently, tinea corporis
prevalence was estimated at 21% among schoolchildren
in Mali.17 In North African cities, tinea corporis was
the most frequently reported dermatophytosis presenta-
tion among adults, with prevalence ranging from 2% to
46%.63,71,73,75,79 Tinea pedis and onychomycosis are also
among the most common fungal diseases in North African
adults.50,63,66 A retrospective study conducted between
1998 and 2007, showed that dermatophytosis was diag-
nosed in 9,960 (39%) of 25,432 subjects suspected to have
superficial mycoses. The most common clinical presentation
was onychomycosis (30%), followed by tinea pedis (25%),
tinea cruris (22%), tinea corporis (11%), and tinea capi-
tis (10%).63 Furthermore, in Sfax, the most frequent clini-
cal presentations were tinea pedis and onychomycosis.66 In
Tunis, among 100 outpatients with suspected fungal foot
disease attending the dermatology department of a tertiary
hospital, a fungal foot infection was confirmed via positive
microscopy or culture in 45% of cases, and dermatophytes
were involved in 57% of confirmed cases.50 At the derma-
tology clinic at Tripoli Medical Centre in Libya, tinea pedis
was diagnosed in 8% of 2,224 patients with suspected clin-
ical symptoms of superficial mycosis.79 An initial study was
conducted including military staff attending the dermatol-
ogy department at the Army’s Central Hospital in Algiers.
The investigation showed that in 650 males, fungal foot
infection (including tinea pedis and superficial candidiasis)
was clinically suspected in 147 patients and confirmed via
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positive culture in 119 patients, thereby yielding a total
prevalence of 18%.35 In a second study concerning 1,300
male outpatients in the same department, the clinical diag-
nosis of tinea pedis and onychomycosis was suspected in
249 and 72 patients, respectively, and confirmed via posi-
tive dermatophyte culture in 197 (79%) and 60 (83%) of
cases, respectively, thus yielding a global prevalence of 15%
for tinea pedis and 5% for toenail onychomycosis in this
population.72

Notably, tinea capitis also occurs in adults. A tinea capi-
tis prevalence of 5% and 4% has been reported in adults in
Tunisia48 and Egypt,76 respectively. However, even when
considering the dermatology department outpatient popu-
lation, tinea capitis is relatively uncommon in adults.48,69,76

In Addis Ababa, a study in a reference center for dermato-
logical diseases for the entire country of Ethiopia showed
that tinea capitis was diagnosed in only 10% of 165 adults
with a clinical dermatophytosis presentation. Overall, tinea
capitis in young adult males and fingernail onychomycosis
in females were the most common manifestations of der-
matophytosis in Addis Ababa.32

Hormone-related risk factors

As stated before, tinea capitis prevalence generally peaks in
children between 4 and 11 years of age.22,47,94 Children of
this age group display a higher exposure to dermatophyte
sources. Although we found no studies that addressed the
pathophysiology of dermatophytoses specifically in African
setting, it has been shown that these children are also more
susceptible to dermatophyte infection of the scalp and hair
due to the lower fungistatic properties of fatty acids in the
sebum, which is due to pre-pubertal hormone characteris-
tics.99,107–109 Clearly, tinea capitis is an uncommon disease
in adults.76 Compared with children, scalp hair in adults ex-
hibits increased resistance against dermatophyte coloniza-
tion due to the fungistatic properties of post-pubertal se-
bum, which mainly consists of long-chain fatty acids.110

A reduction in sebum triglycerides may predispose post-
menopausal women to the development of tinea capitis.99

We found no data in the literature indicating that hormonal
changes occurring during pregnancy could be associated
with an increased risk of dermatophytosis.

Sex effect

Many studies reported a higher infection rate among male
children compared with girls.20,22,37,39,46,47 However, one
study in Alexandria did report that girls predominantly
affected by the disease.78 In general, male children were
more affected than female children in West African chil-
dren.13,15,20–22,27,37,39,47 In particular, prevalence of tinea

capitis was 3 to 5 times higher in boys than in girls in
Central Nigeria.22,47 Similar findings came out of studies
conducted in North Africa.52,69,70,106 For example, in Mo-
rocco, the male to female ratio was 1.4 in children under
10 years of age with tinea capitis.70 In East Africa, a
2:1 male to female ratio was found in private primary
schoolchildren with tinea capitis in Kenya.86 Furthermore,
male gender was significantly associated with an increased
risk of tinea capitis amongst schoolchildren in Addis Ababa
(Ethiopia).87 In Central Africa,7,91,93 a statistically signifi-
cant higher prevalence of tinea capitis in boys (21% boys
vs. 10% girls) was observed in schoolchildren in Gabon91

and (63.7% vs. 36.3%) Cameroon.7 In southern African
countries, studies concerning schoolchildren in Lusaka,
Zambia,94 and the Maputo Province, Mozambique,97 also
showed a higher prevalence of tinea capitis among boys
compared with their girl counterparts. In contrast to these
trends in children, dermatophytosis prevalence was signif-
icantly higher in adult females than in adult males.38,40,45

This was confirmed in Tunisia, where a study showed that
64% of 255 patients with suspected onychomycosis were
females,67 and in Egypt, where 85% of the adult outpatients
consulting at five dermatology centers were females.76

Underlying chronic conditions

Predisposing host factors play an important role in the oc-
currence of dermatophytosis of the skin and nails. Chronic
venous insufficiency, diabetes mellitus, cellular immunity
disorders, and genetic predisposition are risk factors for
onychomycosis.111 Epidemiological studies concerning di-
abetes mellitus patients found that a clinical suspicion of
foot mycosis occurred in 61% of cases and was confirmed in
30% of 307 hospitalized patients in Tunisia.51 In this popu-
lation, foot mycosis occurred in 38% of patients, which was
primarily due to dermatophytes (94%); the most common
site of dermatophyte infection was the interdigital (toe web)
spaces (60%) followed by toenail onychomycosis (30%).
The main risk factors associated with superficial fungal in-
fections were patient age and duration of diabetes. Der-
matophytes were more frequently isolated from patient toe-
nails in type 2 diabetes cases compared with type 1 diabetes
patients; however, the relatively young age of the type 1 di-
abetes patients might be a confounding factor.51 Protracted
immunosuppressive therapy, long-term topical or systemic
corticosteroid treatment, and chronic hepatitis C virus in-
fection have each been associated with an increased risk
of tinea capitis in adults.76 Regarding human immunode-
ficiency virus (HIV) infection, a study in Cameroon found
that 53% of cases had at least one superficial mycosis; e.g.,
oral candidiasis in 77%, tinea corporis in 21%, tinea ver-
sicolor in 15%, tinea pedis in 13%, and tinea unguium in
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12% of patients.92 Another study found a 4 times higher
prevalence of dermatophytosis in patients infected with hu-
man immunodeficiency virus (HIV). This may be because
manifestations may be atypical and more severe, resulting
in extensive lesions, when dermatophytes infect immuno-
compromised patients.99

Socioeconomic level

According to a few studies, the low socioeconomic level was
associated with an increased risk of tinea capitis, which is
likely linked to poor hygiene conditions. Population-based
studies concerning 4,839 schoolchildren in Ghana, Gabon,
and Rwanda found the highest prevalence of dermatophy-
tosis in schools in which the children came from lower
socioeconomic-level households.59 Moreover, prevalence of
tinea capitis was higher in schools serving populations of
low socioeconomic level.24,59 For example, in Ghana, 10%
of the pupils of low socioeconomic level and 5% of mid-
dle or high socioeconomic-level students presented with
tinea capitis.59 In Lusaka (Zambia), tinea capitis was signif-
icantly more frequent amongst children from squatter and
low socioeconomic-level areas compared with those from
wealthy areas.94 In Algeria, tinea capitis affecting children
from urban and rural areas was associated with low socioe-
conomic level.52 Similarly in Cameroon, onychomycosis in
adults was associated with a low socioeconomic class.29

Hair dressing and cosmetic practices

In some studies, hairdressing practices and cultural habits
were highlighted as dermatophytosis risk factors in West
Africa.47,59 In Mali, public hairdressing practices, home
hairdressing practices, traditional braiding customs, and
head shaving practices were associated with tinea capi-
tis.17,18 In East Africa, head shaving at the barber shop was
also found as a significant dermatophytosis risk factor.84 A
study highlighted the association between severe dermato-
phytosis and the use of bleaching products (mainly topi-
cal glucocorticoids) in dark-skinned women from Dakar,
Senegal.112

Cultural and religious practices

Traditional lifestyles and religious practices such as com-
munal living and the performance of ritual ablution may
influence dermatophyte infections prevalence.113 A study
concerning a Muslim adult male population regularly at-
tending mosques in Durban, South Africa, found a high
(85%) prevalence of tinea pedis and tinea unguium.103

Yenişehirli et al.114 investigated potential causative agents

of dermatophytosis in mosques in Tokat, Turkey. They re-
ported that contaminated carpets and slippers may act as
anthropogenic dermatophyte reservoir and that shared slip-
pers were likely an important transmission source.114

Environmental risk factors of dermatophytoses in
Africa

Although dermatophytes are disseminated throughout
Africa, the most prevalent species and most common sites
of infection vary by ecogeographical region. Hot and hu-
mid climates as well as overcrowding are risk factors of
skin diseases such as dermatophytosis. We will further an-
alyze the impact or various factors on the epidemiology of
dermatophytoses in Africa.

Urban and rural environments

Cross-sectional population-based studies performed in
Ghana, Gabon, and Rwanda showed that among 4,839
schoolchildren, the highest prevalence of tinea capitis was
observed in rural areas.59 Moreover, a significant difference
in dermatophytosis prevalence among children in urban and
rural areas was observed in West Africa.7,26,42,47,53,59,94

A higher prevalence was observed in rural versus ur-
ban areas, respectively, in Anambra State (Southeastern
Nigeria) (8% vs. 4%),53 Ghana (11% vs. 7%),60 Togo
(20% vs. 11%),26 and Gabon (26% vs. 20%).90 In con-
trast, some studies found a higher prevalence among pri-
mary schoolchildren from relatively more urbanized areas
of Mali (55% vs. 17%),16 Illubabor district in Southwest-
ern Ethiopia (58% vs. 29%),89 and two distinct states in
Central Nigeria (45% vs. 23%).47 In North Africa, two
studies were conducted on select populations. The mycol-
ogy laboratory of a large tertiary health center in Sfax,
Tunisia, showed that 82% of patients diagnosed with der-
matophytosis originated from urban areas.63 Moreover, a
retrospective study concerning children with inflammatory
tinea capitis found that 50% of cases came from a rural
area, 35% originated from Tunis City, and 16% came from
an urban area surrounding Tunis City.69

Climate

In Africa, hot and humid climate favors the growth and
spread of dermatophytes.3 The distribution of dermato-
phyte species varies from continent to continent, country
to country and also over time within a region.43 Based on
the literature, the predominance of M. audouinii in West
Africa, Central Africa, and Madagascar (Fig. 1) was re-
lated to the moderate and above average levels of precipita-
tion each year. In Nigeria, epidemiological studies showed
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geographical heterogeneity in dermatophytosis prevalence
rates in schoolchildren originating from the center, east,
northeast or southeast of the country, which ranged from
3% to 17%.44–46,50,71 Similarly, in Togo, dermatophytosis
prevalence was 11% in a dry region of the north and 20%
in a humid locale in the south.66 T. soudanense is widely
disseminated throughout tropical Africa.10 In Mali (West
Africa), all studies reported the predominance of the two
anthropophilic dermatophytes species, T. soudanense and
M. audouinii, in all dermatophytosis presentations. Along
a gradient from the Sudano-Guinean to Sahelian climate
in Mali, T. soudanense was clearly predominant in cases
of tinea capitis and tinea corporis in both children and
adults.17 In contrast to North African studies, tinea pedis
and onychomycosis were rarely reported in studies set in
tropical African regions. Although tropical and subtropical
climates were associated with an increased prevalence of
skin mycoses, tinea pedis and onychomycosis were rare in
rural Africa as well as India.115

Dermatophytosis transmission

According to one study, the dermatophytosis transmission
was reported to be mainly associated with contact with an-
imals in rural areas or with other family members in urban
areas.76 In Egypt, a multicenter study showed that 17% of
1,380 adult outpatients with tinea capitis reported a his-
tory of close contact with animals.76 In a primary school
in Antananarivo, Madagascar, 27 children with tinea capi-
tis caused by M. audouinii reported contact with infected
classmates, while 19 (70%) of the cases reported that their
brothers or sisters at home were also infected.98 The impor-
tance of asymptomatic anthropophilic dermatophyte carri-
ers, which probably act as a reservoir in endemic popula-
tions, was highlighted in a study of 510 primary schoolchil-
dren in Alexandria (Egypt). Dermatophytes were isolated
in 7% of the children, clinical dermatophytosis was diag-
nosed in 3%, and asymptomatic carriers accounted for 5%
of the pupils.78 Recently, a study concerning 256 adopted
children found that asymptomatic anthropophilic dermato-
phyte carriers contaminated a family member in 29% of
cases.116

On the African continent, M. canis was predominantly
observed in North Africa (Figs. 1 and 2). This zoophilic
species, which is adapted to cats and dogs, can infect hu-
mans, particularly children, who are regularly in contact
with house pets. In the early 2000 s, the emergence of M.
canis, which had never been isolated in Tunisia before 1950,
was documented as an tinea capitis agent by Belhadj et al.117

One can hypothesize that the proximity between humans
and their house pets is greater in the more urbanized North

African region than in relatively rural areas elsewhere in
Africa.

Temporal trends in African dermatophytosis
epidemiology

An increase in dermatophytosis prevalence has been
noted worldwide, especially in developing countries.2,43,118

Prevalence of tinea capitis varies depending on many fac-
tors such as the age and economic status of individuals as
well as location climate.10,119 Children are generally more
susceptible to tinea capitis compared with adults.3

In Mali, Joyeux reported the anthropophilic dermato-
phyte species T. soudanense in 1912,120 whereas the
zoophilic species T. verrucosum and M. canis were reported
for the first time in 1973.19 Since that time, the disap-
pearance of T. schoenleinii, T. violaceum, M. canis, and
M. ferrugineum represents the most important change in
the spectrum of dermatophytes isolated from tinea capi-
tis cases in Mali. In Nigeria, the epidemiological pattern
of dermatophytosis remains highly heterogeneous, which
varied depending on the time-period, community, and ge-
ographical area. Various dermatophyte species have been
observed in different parts of Nigeria;10,43 in particular, the
species T. mentagrophytes was predominantly reported in
this country.37–39,41 The recent emergence of M. canis and
the disappearance of T. schoenleinii are the most dramatic
changes in the profile of dermatophyte species involved in
tinea capitis in North Africa (Fig. 1).52,106 Overall, the most
common dermatophyte species involved in tinea corporis
in Africa were T. violaceum and T. rubrum, while M. ca-
nis was the predominant etiological agent of tinea corporis
in North Africa (Fig. 2).63,71,73,75,79 Many epidemiological
studies reported higher incidence of tinea pedis and ony-
chomycosis in Northern Africa than in other regions of the
continent. This epidemiological trend has been explained
by increased urbanization, use of community showers, col-
lective sports practices, and the use of occlusive footwear.
Indeed, these factors were associated with a high prevalence
of tinea pedis among certain groups, including marathon
runners, miners, and soldiers.2,4,6,34,35,111,115,119,121,122 In
Northern African cities, T. rubrum (which is the most fre-
quent anthropophilic dermatophyte worldwide) was the
most frequent etiological agent isolated from tinea pedis
and onychomycosis cases.31,35,50,51,63,64,66,67,73

Particularities of African dermatophytosis

epidemiology

The epidemiology of dermatophytosis in developing coun-
tries is characterized by the predominance of tinea capi-
tis, while developed countries are characterized by the
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predominance of tinea pedis and onychomycosis.115 Our re-
view confirms the high prevalence of tinea capitis in Africa,
especially among children. In fact, highly communicable
tinea capitis is a significant public health issue, primarily
affecting schoolchildren in tropical regions.22,60,130 The eti-
ological agents are heterogeneously distributed across geo-
graphical regions.99

Spreading of African dermatophytes to other

continents

The pattern of dermatophyte distribution throughout the
African continent also influences the distribution of the eti-
ological agents of dermatophytosis to other continents via
African immigrants. For instance, T. soudanense, an an-
thropophilic dermatophyte species originating from West
Africa123 has been reported occasionally in countries that
had colonial relationships with the African endemic area. In
France, a retrospective study of tinea capitis over a period
of 10 years showed that 95% of cases of T. soudanense, the
predominant species in the West African sub-region, oc-
curred in patients of African origin.124 Similarly, between
1986 and 1995 in Germany, most T. soudanense samples
were isolated from African immigrants.125 T. violaceum,
a dermatophyte species endemic to the North and East
African sub-regions, was also imported to various coun-
tries via North and East African emigration routes, includ-
ing Sweden126 and Italy.127 The species has also been traced
far from Africa, in New Zealand128 and Australia.129

Limitations in the current literature

The current insight into the epidemiology of dermatophyte
infections and epidemiological trends of dermatophytes in
Africa is limited by varied study designs and especially the
heterogeneous denominators that have been used to esti-
mate prevalence in the analyzed studies. Most of the stud-
ies simply reported prevalence of dermatophytosis that had
been diagnosed in health structures equipped with diag-
nostic laboratory facilities. Such estimations are inevitably
prone to selection bias depending on access to health care
and quality of health care. Furthermore, the study popula-
tion is hardly representative of the general population. Re-
sults from studies concerning schoolchildren can hardly be
extrapolated to children who are not in the school system.
The heterogeneous characteristics of the reporting mycol-
ogy diagnostic facilities and the changes in species denom-
ination over time render it very challenging to obtain a
comprehensive view of dermatophyte species epidemiology
and geographic distribution throughout Africa.

Another limitation is the reproducibility and accuracy of
dermatophyte identification data. The identification meth-
ods used in the analyzed studies were conventional, based
on morphological criteria that are often not specific. More-
over, the constantly evolving dermatophyte taxonomy and
nomenclature is a serious limitation. As highlighted in Fig-
ure 1, there is little overlap between the geographical distri-
bution of T. violaceum and T. soudanense associated with
tinea capitis in Africa. However, based on an analysis of
the ITS region of the rRNA gene, Gräser et al. consider T.
soudanense a synonym of T. violaceum.131 If this assump-
tion is correct, this disparity in geographical distribution
of species results from biases due to local dermatophyte
species identification or nomenclature habits.

Finally, a limitation of our report is that, for simplic-
ity, the effect of risk factors was generalized to the whole
African continent even though no data were available for
each region. This should be interpreted with caution be-
cause the underlying assumption that the risk factors ef-
fect is homogeneous over the whole continent is probably
wrong.

Perspectives

Despite significant gaps in reported data, this literature re-
view clearly emphasizes the heavy burden of dermatophy-
tosis in Africa. Tinea capitis affects between 10% and 80%
of children, depending on the study site. In contrast, der-
matophytosis burden in adults is less understood, primarily
because published studies focused on specific populations
and cannot be extrapolated to the general population. Nev-
ertheless, several steps can be taken to obtain a more com-
prehensive vision of dermatophytosis burden in Africa. My-
cology diagnosis capacities in Africa should be reinforced
to enhance both patient care and data quality. The design
of further dermatophytosis epidemiology studies conducted
throughout the African continent should be strengthened by
using standardized and representative population-based ap-
proaches. Finally, in line with the recently popularized “one
health” concept, further studies should promote a multisec-
toral and collaborative approach to investigate the role that
other factors play in dermatophytosis epidemiology such as
climate and other aspects of the human environment, in-
cluding changes in grooming habits, contact with domestic
animals, and other changes in behaviors and practices trig-
gered by the massive rural to urban migration in Africa over
the past 50 years.
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16. Coulibaly O, Théra MA, Djimdé AA et al. Dermatomycoses in rural and
peri-urban schoolchildren in Mali. Mycoses. 2011; SI 2: 68–68.
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Mal Infect. 2004; 34: 201–205.

52. Benmezdad A, Moulahem T, Benyezzar M et al. Tinea capitis in the
University Hospital of Constantine (Algeria). J Mycol Médicale. 2012;
22: 354–356.

53. Nweze EI, Okafor JI. Prevalence of dermatophytic fungal infections in
children: a recent study in Anambra state, Nigeria. Mycopathologia.
2005; 160: 239–243.

54. Popoola TOS, Ojo DA, Alabi RO. Prevalence of dermatophytosis in
junior secondary schoolchildren in Ogun State, Nigeria. Mycoses. 2006;
49: 499–503.

55. Nwobu RA, Odugbemi T. Fungi causing dermatophytosis in Lagos,
Nigeria. East Afr Med J. 1990; 67: 246–249.

56. Anosike J, Keke I, Uwaezuoke J et al. Prevalence and distribution of ring-
worm infections in primary school children in parts of Eastern Nigeria.
J Appl Sci Environ Manag. 2005; 9: 21–25.

57. Obasi OE, Clayton YM. Dermatophyte fungi in the Guinea Savannah
region of Nigeria and the changing phase of dermatophytosis in Nigeria.
Mycoses. 1989; 32: 381–385.

58. Oyeka CA, Eze II. Fungal skin infections among prison inmates in Abaka-
liki, Nigeria. Mycoses. 2008; 51: 50–54.

59. Hogewoning A, Amoah A, Bavinck JNB et al. Skin diseases among
schoolchildren in Ghana, Gabon, and Rwanda. Int J Dermatol. 2013;
52: 589–600.

60. Hogewoning AA, Duijvestein M, Boakye D et al. Prevalence of symp-
tomatic tinea capitis and associated causative organisms in the Greater
Accra Region, Ghana. Br J Dermatol. 2006; 154: 784–786.

61. Sellami A, Sellami H, Makni F et al. Childhood dermatomycoses study
in Sfax Hospital, Tunisia. Mycoses. 2008; 51: 451–454.

62. Saghrouni F, Bougmiza I, Gheith S et al. Mycological and epidemiological
aspects of tinea capitis in the Sousse region of Tunisia. Ann Dermatol
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171–173.
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