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Ringworm of the scalp in primary-
school children in Alexandria:
infection and carriage
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ABSTRACT A total of 510 children from a primary school in Alexandria were examined for tinea capitis, and
samples were taken from their scalps. Specimans were examined by direct microscopy and were cultured.
Diagnosis was by clinical and mycological findings. Clinical evidence of pediculosis capitis was found in
£4.1% of children, more commonly in girls. Darmatophytas wera isolated from 7.4% of scalp samples (2.9%
confirmed cases, 4.5% camiers). A further 2% were suspected cases as they were negative by mycology.
Most of the children were under 10 years and none was aware of having the infection. All isclates were
identified as Trichophyton violacaum.

La teigne toncante chez des écollers du primaire & Alexandrie: infection et portage

RESUME Au total, 510 enfants d'une école primaire & Alexandrie ont été examinés & la recherche de la teigne
tondante microscopique et des échantillons ont été prétevés sur leur cuir chevelu. Les échantillons ont &té
examinés par microscopie directe et mis en culture. Le diagnostic a été effectué & l'aide des résultats
clinigues et mycologiques. Des arguments cliniques de padiculose de la téte ont été trouvés chez 54,1% des
enfants, plus couramment chez les filies. Des dermatophytes ont été isolés dans 7,4% des échantillons de
cuir chevelu {2,9% de cas confirmés, 4,6% do portours). Deux autras pour cent (2%) étaient des cas
suspects &tant donné qu'its étaient négatifs & ta mycologie. La plupart des enfants étaient &gés de moins de
10 ans et aucun n'dtait consclent d'étre infecté. Tous les isolats ont été identifiés comme Trichophyton
violaceum.
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Introduction

Tinea capitis is a common superficial fun-
gal infection found throughout the world
[]. It occurs primarily in prepubertal chil-
dren over the age of 6 months [2]. It is
highly contagious and represents a signifi-
cant public health problem, particularly
among schoolchildren [2].

Most infections are caused by the
spread of anthropophilic dermatophyte spe-
cies leading to endemic or epidemic disease.
Zoophilic species may be spread by infect-
ed animals, causing sporadic infection.
Some individuals have symptomatic infec-
tion while others are asymptomatic carriers
of the disease [2]. The lack of symptoms
means that carriers remain an untreated res-
ervoir in close association with the unin-
fected population [3]. The clinical
manifestations of tinea capitis range from
non-specific, self-limiting scaling lesions to
widespread scarring alopecia [4).

QOutbreaks appear to be caused by indi-

.rect spread via external agents (combs or
hairdressers® equipment) or by person-to-
person transmission in overcrowded con-
ditions, for example in schools or refugee
camps [5].

The disease is one of the most prevalent
dermatomycoses in Egypt and represents a
major public health problem in children of
school age. The aim of the present study
therefore was a mycological assessment of
primary-school children to estimate the
prevalence of ringworm scalp infection and
carriage.

Participants and methods

All pupils enrolled in a junior school in Kom
El-Shokafa, Alexandria were included in
the study. The school is located in a poor
and crowded area of Alexandria. The total
number of children investigated was 510,

A questionnaire recording the name,
age, sex, school class, address and self-
awareness of scalp infection was given to
each child. Data on symptoms (itching and
hair loss) and signs (scaling, alopecia, loss
of hair lustre, grey patches, pustules and
evidence of pediculosis capitis) were not-
ed. A presumptive clinical diagnosis of
tinea capitis was made on the basis of the
presence of at least two clinical signs sug-
gestive of the discase.

The scalp of each child was sampled by
scraping its four quadrants with a sterile
scalpel blade. Specimens were collected
into small sterile Petri dishes [6]. Speci-
mens were examined by direct microscopy
using 10% potassium hydroxide (KOH)
and culturcd on Sabouraud dextrose agar
with and without cyclohexamide [7]. Cul-
tures were incubated at 27 °C and examined
twicc weekly for up to 6 weeks belore be-
ing discarded as negative. The isolated der-
matophytes were identified by their gross
and microscopic morphology {6,7].

After mycological investigation, chil-
dren were classified according to the com-
bined clinical and myculogical findings as
either confirmed cases, suspected cases,
carriers or healthy subjects. Confirmed
cascs were children who were positive by
both clinical and mycological diagnosis
(positive microscopy and/or culture). Sus-
pected cases were children with a positive
clinical diagnosis but with negative myco-
logical confirmation. Carriers were chil-
dren with no clinical evidence of infection
but with positive mycological confirmation

[5].

Resuits

The total number of children enrolled in the
present study was 510. Their ages ranged
from 6.5 years to 11 years; 250 (49.02%,)
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were male, 260 (50.98%) female, giving a
male to female ratio of 1:1.04.

Clinical evidence of pediculosis capitis
was present in 276 (54.1%) of the children
examined, with more infestation in females
than males [191 (69.2%) and 85 (30.8%)
respectively].

According to the combined clinical and
mycological classification 15 (2.9%0) were
confirmed cases, 23 (4.5%) were carriers,
10 (2.0%) were suspected cases, and 462
(90.6%) were healthy.

None of the diagnosed children was
aware they had the disease. The school
health authority had not diagnosed any cas-
es of tinea capitis among the children inves-
tigated.

According to clinical diagnosis alone,
25 cases (4.9%) were considered to be
tinea capitis; 135 of these were mycological-
ly proven and cenfirmed as cases (Figures
1-3), while 10 were mycologically negative
and classified as suspected cases. The pos-
itive predictive value of the clinical diagno-
sis was therefore 60%. In contrast, of 485
children with no clinical evidence of tinea
capitis, 23 were identified as carriers by

mycology, while 462 were mycologically
negative and classified as healthy. The ab-
scnce of clinical evidence of tinea capitis
therefore had a negative predictive value of
95.3%.

All the confirmed cases were positive
by KOH examination, while culturing gave

Figure 1 Clinical picture of tinea capitis

Figure 2 Potassium hydroxide examination of
hair showing endothrix pattern of hair
invasion

Figure 3 Culture of Trichophylon violaceum
on 8abauraud dextrace agar
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a lower prevalence (9 cases, 60.0%). Of
the 23 carriers, 19 (82.6%) were KOH-
positive and only 5 (21.7%) were positive
by culture. Both KOH and culture gave a
higher prevalence in confirmed cases than
in carriers, although significance was
achieved only in the culture results (Tables
1 and 2). Overall, KOH gave significantly
higher positive results than did culture in
the 38 mycologically proven cases (con-
firmed and carriers) (Table 3). All the der-
matophytes isolated were Trichophvton
violaceum,

Of the confirmed cases, 10 (66.7%)
were male and only 5 (33.3%) were fe-
male. Of the carriers, 15 (65.2%) were
male and 8 (34.8%) were female. In con-
trast, 7 of the suspected cases (70%) were
female. The sex difference was not statisti-

cally significant (Table 4). Most of the con-
firmed and suspected cases and carriers
(38, 79.2%) were less than 10 years old.
Scaling was the most frequent clinical le-
sion recorded, present in 100% of con-
firmed cases, in 8 (80%) of suspected
cases and in 8 (34.8%) classified as carri-
€rs.

Discussion

Ringworm of the scalp is a common der-
matophyte infection that constitutes an im-
portant public health problem among
children worldwide, including Egypt [8,9].
The disease remains endemic in Egypt,
largely because of lack of information on
its prevalence and carrier rate and the ab-
sence of control measures.

Table 1 Distribution of confirmed cases and
carrlers according to the results of
potassium hydroxide (KOH) examination

Table 3 Distribution of mycologically proven
cases according to results of mycological
tests

Test Confirmed cases Carriers
No. % No. %
KOH +ve 15 100 19 826
KOH —ve 0 0 4 174
Total 15 100 23 100

Fisher exact probability test, one-tailed = 0.120
{non-significant).

Culture Potassium hydroxide Total
+ve -ve
No. % No. Yo No. %
+ve 10 714 4 28.6 14 368
-va 24 100 o) [4) 24 632
Total 34 895 4 105 38 100

McNemar test = 12.89, P = 0.00033 (significant).

Table 2 Distribution of confirmed cases and
carriers according to culture results

Test Confirmed cases Carriers
No. % No. Yo
Culture +ve g 800 5 217
Cutture —ve 6 4ho 18 78.3
Total 15 100 23 100

1 =871, P = 0.017 (significant).

Table 4 Distribution of confirmed and
suspected cases and carriers according to
sax

Sex Confirmed Suspected Carrlers
No. % No. % No. %
Male 10 666 3 30 15 8652
Female 5 B2 7 M 8§ 348
Total 15 100 10 100 23 100

X3 = 4.18, P = 0.124 (non-significant).
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In the present study, an attempt was
made to confirm dermatophyte infection
and carriage on the scalp by mycology. Of
510 children studied, the prevalence of pe-
diculosis capitis was high (276 cases,
54.1%), particularly among females. This
high level indicates poor health habits and
personal hygiene, both of which are factors
that perpetuate scalp ringworm infection or
carriage.

In our study, the prevalence of scalp
dermatophytosis was 7.4% {(2.9% con-
firmed cases and 4.5% carriers). Further-
more, 2% were suspected (mycologically
negative) cases. Culturing gave a similar
carrier rate of 4% (but for T tonsurans) in
the report by Sharma et al. [3] of their ran-
dom survey of 200 healthy children’s
scalps in Kansas city.

By contrast, a lower prevalence of scalp
dermatophytosis of 0.64% (0.44% tinea
capitis and 0.2% carriers) was reported
from Spain by Cuetara et al. [/0]. In Pales-
ting, Ali Shtayeh et al. [1]] reported 1%
mycologically proven cases of tinea capitis
during a school survey. However, a higher
prevalence rate (7.8%) of tinea capitis was
reported in rural Kenya [/2]. Louw et al.
[13} reported a prevalence of scalp dermat-
ophytosis of 13% (10.9% confirmed cases
and 2% carriers), with a further 29.7%
suspected cases. In Ethiopia, a much high-
er prevalence of 33% has been reported
(16% confirmed cases and 17% carriers),
with 13% suspected cases [5].

The frequency of confirmed cases and
carriers of tinea capitis in boys in our study
is in agreement with several investigators in
different countries [9,11,14 18]. This pre-
ponderance among males may be attributed
to the easier implantation of spores and the
casier detection of even a small lesion, both
factors a result of boys’ short hair. Howev-
er, the majority of suspected (mycological-
ly ncgative) cases were female (Table 3).

This may be attributed to the difficulty of
sampling long hair or hair dressed with
Vaseline or oils.

The majority of cases of scalp dermato-
phytosis (79.2%) were under 10 years of
age. Many other investigators have report-
ed that tinea capitis mainly occurs in chil-
dren under 10 years of age [5,9,11,15-17].
This can be explained by poorer hygiene at
this age, and also by the absence of saturat-
ed fatty acids that provide a natural protec-
tive mechanism {7,9].

The results of our mycological tests
showed that examination by KOH gave
more accurate results than culturing (Ta-
bles 1-3). Specimens containing few or-
ganisms tend to be negative by culture.
However, culture should be attempted for
every specimen to verify the diagnosis and
for epidemiological purposes. In contrast
to our findings, Amer et al. [8] and Abdel-
Hafez et al. [9] reported more accurate re-
sults from culture during their studies on
tinea capitis in Zagazig and Sohag respec-
tively.

The lower prevalence of carriers than
confirmed cases, indicated by both KOH
mounts and culture {Tables 1 and 2), can
be attributed to the presence of fewer or-
ganisms in carriers, which inevitably will
lower the detection rate of the tests per-
formed.

The organisms responsible for tinea
capitis have a variable geographic distribu-
tion. T. violaceum predominates in North
Africa and Asia {19]. In our study, it was
the only dermatophyte isolated. Authorities
have isolated T. violaceum as the primary
etiological agent of tinea capitis in Assuit,
Ismailia and Cairo (Egypt) [9], Palestine
[11], Pakistan [/8], the Netherlands [20],
Zimbabwe [2]] and Ethiopia [ 5]. However,
studies from Assuit and New Valley gover-
norate (Egypt) [9], Qatar { /5], United Arab
Emirates [22], Kuwait [ /4] and Saudi Ara-

Yoo o1-0 Shadal bl dandl (Al Geuall Ladize ¢ Jow @l 20 Lemall Al



966 La Revue de Santé de la Méditerranée orientale, Vol. 6, N© 5/8, 2000

bia [16] recorded Microsporum canis as the
primary etiological agent, with T, viol-
aceum second,

In conclusion, our survey throws some
light on scalp dermatophytosis among the
population at risk. We considered not only
undetected cases of tinea capitis, but also
identified carriers. Neither the children di-
agnosed nor their school health authority
were aware of the presence of scalp dis-
ease, hence the size of the problem is un-
derestimated. Moreover, the diagnosed

children represent a persistent and hidden
source of infection, both to other sites on
their own bodies and to their school and
household contacts. From this preliminary
survey, we recommend routine regular ex-
amination of the cntire population of
schoolchildren for a more precise estimate
of the disease prevalence in this risk group
and for carly monitoring of changes in the
disease pattern, so that preventive and con-
trol measures can be established and modi-
fied as necessary.
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Mote from the Editor

We wish to draw our readers’ attention to the subject
and author indexes for Volume 5 (1999), which are dis-
tributed as an Insert in the present Issue.
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