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Prevalence of tinea capitis among
schoolchildren in Iraq

H.1. Fathi' and A.G.M. Al-Samarai
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ABSTRACT A schooi survey of 4461 primary-school children was carried out. The epidemiolog-
ical, clinical and mycological features of tinea capitis were recorded. Of 204 clinically diagnosed
cases, mycological examination of hair and scalp scrapings gave positive results in 120, a
prevaience of 2.7%. Of these 120, 56 were from urban schools and €4 from rural schools. The
male to female ratio was 2:1. The prevalence of tinea capitis was higher in children with a low
socioeconomic profile, i.e. low standard of living, poor hygiene, low level of parental education
and overcrowded living conditions. Intrafamilial infection was found in 27.5% of cases and new
settiers to the area accounted for 23.3% of total cases.

Prévalence de la teigne du cuir chevelu chez les écoliers en lraq

RESUME Une enquéte scolaire a été réalisée aupres de 4461 enfants du primaire. Les ca-
ractéristiques épidémiclogiques, cliniques et mycologiques de la teigne du cuir chevelu ont été
notées. Sur les 204 cas diagnostiqués cliniquement, 120 présentaient des resultats positifs &
I'examen mycologigue des cheveux el des produits de grattage provenant du cuir chevelu, soit
une prévalence de 2,7%. Parmi ces 120 cas, 56 venaient d'établissements scolaires urbains et
64 d'établissements scolaires ruraux. Le rapport gargons/filles éfait de 2 pour 1. La prévalence
de la teigne du cuir chevelu était plus élevée chez les enfants de condition socio-économique
modeste (bas niveau de vie, hygiéne médiocre, faible niveau d'instruction des parents, entasse-
ment). On a trouvé une infection intrafamiliale chez 27,5% des cas et ceux nouvellement installés
dans la région représentaient 23,3% de I'ensemble des cas.
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Introduction

Most superficial mycotic infections of hu-
man skin are due to dermatophytes. Der-
matophytosis can be unsightly or
disfiguring, they can impede mohility and
performance, cause disability or possibility
pain, and, when contagious, spread from
one part of the hody to another or from
person to person. Because of this sufferers
may experience varying degrees of mental
distress and anxiety. For many people the
name “ringworm” still evokes the spectre
of social stigma, with visions of dirt, slums
and the shaven scalps that were evidence
of the vast epidemics in European cities
160 years ago.

The frequency of tinea capitis com-
pared to other types of dermatophytosis
varies from one location to another. Tinea
capitis is considered the most frequent
cause of dermatophytosis in the Tslamic
Republic of Iran and Jordan [/-3] and the
seccond most frequent form of dermato-
phytosis in Mosul (Iraq) after tinea cor-
poris [4]. In contrast, there has been a
marked decline in the incidence of tinea
capitis in Mexico City, down from 31.0%
of all cases of dermatophytosis between
1940 and 1950 to 1.6% between 1986 and
1992 [3].

This variation in the epidemiology of
tinea capitis reflects people’s habits, stan-
dards of hygiene, climate conditions and
levels of education. Interestingly, increased
education may increase the number of pa-
tients secking medical attention for their
scalp lesions, in turn increasing the diag-
nosed level of tinea capitis in a given area.

Tinea capitis is not a reportable discase
but is a cause for concern because of its
contagious nature. Children are particularly
susceptible to tinea capitis and as contact
among children is more frequent between
the school ages of 4 vears and 14 vears

than in early childhood, this age group is at
greater risk of confracting infectious dis-
eages. For this reason school surveys are
good at measuring the magnitude of the
problem.

The objective of our study was to eval
uate the extent of tinea capitis infection
among primary-school children in Tikrit
and the surrounding area, and to determine
the relationship between socioeconomic
background and other factors and the prev-
alence of tinea capitis.

Subjects and methods

Study population

Two groups of schools were selected to
determine the prevalence of tinea capitis
among primary-school children of differing
socioeconomic backgrounds in Tikrit and
the surrounding area. One group were
from urban areas and the other from vari-
ous rural areas in the vicinity of Tikrit. With
the help of information from the Education
Department, the following schools were
selected.

Three boys’ schools, three girls’
schools and two large mixed schools were
randomly selected from five urban areas of
Tikrit (Al-Meddar, Al-Asry, Al-Gameya, Al-
Askary and Al-Kadiseya). Six schools from
four rural villages were chosen, one boys’
school and one girls’ school from Al-Door
(chosen because the area had overcrowd-
ing), a boys’ school and a girls’ school
tfrom Mekishifa and a mixed school from
both Owenate and Abo-Ageel (all three ar-
eas chosen because of their poor water
supply). Data were collected between Sep-
tember 1994 and April 1995.

The children were preadolescent
school-age children, ranging from 6 years
to 15 years old. All the students at each
school were included. All areas of their
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Table 1 Classification of student information intc risk and non-risk variables

Variable Risk Non-risk
Level of parental education Hiterate Secondary-school education
Reads and writes
Primary school and above
Father's position Worker, deceased or farmer Self-employed
Mother's position Worker or deceased Housewife
Level of crowding 2 3 people per room 1-2 people per room
Animal contact Yes No
Bedsharing Yoe No
Hatsharing Yes No
Family history Available Not available

scalp were thoroughly examined for evi-
dence of scaling, crusting, follicular in-
flammation, hair loss or erythema. Other
parts of the body (nails, hands, chest and
legs) were examined for any evidence of
scaling or erythema. In each clinically diag-
nosed case of tinea capitis, a detailed histo-
ry was recorded. Information noted was
discase duration, address, socioeconomic
status and the level of crowding at home.
Students were questioned about their use
of soap, any history of practices such as
the sharing of beds, towels, combs and
hats, and the existence of potentially conta-
gious contacts, including contact with ani-
mals, Family history was also recorded and
personal hygiene taken into consideration.
The socioeconomic status of the stu-
dents surveyed was categorized into high
level (satisfactory) and low level (unsatis-
factory). This categorization took into ac-
count many factors that contribute to living
standards: family size, family income, par-
ents’ educational level and parents’ employ-
ment status. The level of crowding at home
was calculated as the number of persons
living at home per room. Each variable re-

corded was classified as a risk factor or
non-risk factor {Table 1).

Information was either obtained directly
from the child (if 9 years of age or older) or
from their teacher (if under 9 years of age)
and in certain circumstances with the aid of
the school’s personal file on the child.

Sample collection

In all suspected cases of tinea capitis, hair
and scales were collected for mycological
examination using a conventional tech-
nique. Scale scrapings were collected from
at least two areas of the scalp with a num-
ber 15 sterile surgical blade and approxi-
mately 12 hair stumps (roots) were pulled
out with sterile epilator forceps. Both hairs
and scales were placed in a clean, labelled
envelope and transferred to the laboratory
for investigation.

Laboratory procedures

Three or four hairs were mounted on a
clean slide in a drop of 25% potassium hy-
droxide solution with Parker ink, then cov-
ered with 22 X 22 mm cover slip. The slide
was heated gently for a few seconds over a
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low flame to digest the keratin and clear the
fungal elements. The slide was examined
under low and then high lens magnification
for the presence of spores and/or hyphae
and their distribution pattern (ectothrix, en-
dothrix or favic type). The size and distri-
bution of spores on the hair can provide
information about the species of dermato-
phyte.

All samples from suspected cases were
cultured, irrespective of the negative or
positive examination result. Each sample
was cultured on two plates of Sabouraud
agar, one with penicillin/streptomycin or
chloramphenicol and cyecloheximide and
the other with penicillin/streptomycin or
chloramphenicol. The agar was inoculated
by transferring some of the hair stubs and
scales to the surface of the medium using a

sterile straight loop and forceps. The inoc-

ulated plates were then incubated for 4—6
weeks at 28-30 °C, except in cases of sus-
pected infection by Trichophyton verruco-
sum when it is best accomplished at 37 °C.
The cultures were examined periodically
for evidence of growth. Negative or con-
taminated plates were repeatedly reinocu-
lated until a definite finding was
established. After the growth of the der-
matophytes was established, a subculture
was made on Sabouraud dextrose agar for
further identification.

Operational constraints

Conducting a community-based survey
in a developing country is fraught with
problems. These are some of the main
problems we encountered and the steps we
took to resolve them.

* Most people interviewed (teachers and
children) were unaware of tinea capitis;
its clinical fcaturcs, mode of transmis-
sion and prognosis. Before examination
and data collection could begin, we had

to advise the schools on the nature of
tinea capitis and the objectives of our
visit.

* Transportation difficuities and the dis-
tances between the schools surveyed
and the laboratory.

* Some children with provisional diag-
noses were absent from school on re-
turnn visits for sample collection, either
due to illness or cold weather, necessi-
tating repeat visits for successful col-
lection.

* To case the anxieties of children about
the examinations and hair removal, the
survey team had to spend considerable
time at each school explaining the pro-
cedure and allaying fears.

* Obtaining questionnaire information
from children under 9 years of age was
particularly difficult. Information often
had to be obtained from older siblings,
teachers or from the student’s file.

» Incorrect information was sometimes
given, particularly regarding monthly
income and personal hygiene (frequen-
cy of bathing). As a consequence the
monthly income was ignored during
data analysis and personal hygicne was
assessed by the survey team during in-
terview,

Resuits

The total number of students surveyed was
4461; 2333 (52.3%) from urban areas and
2128 (47.7%) from rural areas, Of these,
204 children (126 males and 78 females)
were provisionally diagnosed with tinea
capitis (Table 2).

On mycological examination of the
scalp scrapings, only 120 cases (58.8%)
tested positive for the fungi with the re-
maining 84 cases (41.2%) testing negative.
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Table 2 Distribution and percentage pravalence rate of clinically diagnosed tinea capitis

according to age and sex

Age Male Female Total
(years) Examined Clinically Examined Clinically Examined Clinically
diagnosed diagnosed diagnosed
No. No. % No. No. % No. No. %
6-10 1592 104 65 1667 59 35 3259 163 5.0
1115 694 22 32 508 19 37 1202 4 34
Total 2286 126 55 2175 78 3.6 4461 204 46
Table 3 Age and sex distribution ot tinea capitis in urban and rural areas
Age Urban area Rural area
(years) Male Female Male Female Total
No. % No. % No. % No. % No. %
610 28 50.0 12 214 3B 59.3 19 29.6 g7 80.9
11-15 12 214 4 71 4 6.2 2 46 o 19.1
Total 40 16 42 s 120

The overall prevalence rate of tinea capitis
was 2.7%. The observed prevalence rate of
tinea capitis among the schools varied from
0% to 8%, depending on the location of the
schools, the sociocconomic conditions and
level of urbanization. In the urban schools
we found more tinea capitis cases in the
mixcd school of Al-Mcddar and the schools
in Al-Gameya than in the other urban
schools. In the rural schools the schools of
Mckishifa and the mixed school of
Owenate had higher prevalence levels.

The location of all clinically diagnosed
cases, either positive or negalive, was re-
corded. Positive cases were more prevalent
in rural areas, with 64 positive cases
(53.3%) compared W 56 (46.7%) in urban
areas, Conversely, 48 (57.1%) negative
cases were found in urban areas, more than

the 36 (42.9%) in rural arcas, a statistically
significant difference (P < 0.05).

More clinically diagnosed cases were
found among males, 126 (61.8%), than fe-
males, 78 (38.2%) and cases diagnosed as
positive were more prevalent among males,
82 (68.3%), than females, 38 (31.7%), a
male to female ratio of 2:1. Of the negative
cases, 44 (52.4%) were male and 40
(47.6%) female, which was statistically
significant (P < 0.05),

The number of children diagnosed with
the infection was highest in the 6—10-year
age group; 80.9% of diagnosed cases were
in this group compared to 19.1% in the 11—
15-year age group (Table 3). The preva-
lence rate was 5.8% in the 6-10 year age
group and 4.8% in the 11-15 year age
group (P < 0.05).
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Table 4 Association hetween tinea capitis
and various risk factors

Risk factor Pvalue 0Odds ratio
Father's education <0.05 21
Mother's education <0.05 137
Father's occupation <0.05 1.2
Mother's occupation >0.05 0.2
Animai contact <0.05 19
Overcrowding <0.05 43
Bedsharing <0.05 i5
Hatsharing <0.05 24
Family history <0,06 6.5

Of the 120 clinically diagnosed positive
cases, 81 (67.5%) came from families
where the father had a low level of educa-
tton and 15 (18.5%) had illiterate fathers.
Nearly all of the cases, 116 (96.7%), had
mothers with low levels of education, in-
cluding 51 (44.0%) whose mothers were
illiterate.

Slightty over half the positive cases, 67
(55.8%), were found in children living in
crowded conditions of more than three
persons per room; the remaining 53
(44.2%) lived in less crowded and better
ventilated rooms.

A history of animal contact was found
in 99 (82.5%) of the clinically diagnosed
positive cases, of whom 49 (49.5%) had
had contact with more than one type of an-
imal (cattle, sheep, chicken, dogs or cats).
A habit of hat sharing was customary in 30
(25.0%) cases and 86 (71.7%) children
had a history of bed sharing.

A family history of infection was found
in 40 (33.3%) of the clinically positive cas-
es and 33 (27.5%) of the cases belonged to
a group of 13 families. The association be-
tween tinea capitis and the various factors

as expressed by P-value and odds ratio is
shown in Table 4.

Of the 120 positive cases, 28 (23.3%)
had recently settled in the area; 7 from
Egypt, 12 from Kuwait and the remainder
from other parts of Iraq.

Discussion

One of the greatest problems hindering the
eradication and prevention of tinea capitis
is the presence of healthy, asymptomatic
dermatophyte carriers. Ive found that as-
ymptamatic carriers may be equal to symp-
tomatic sufferers [6]. We are unable to
comment on the carrier rate in the present
study as we only sampled children with
visible signs of infection.

Our examination of 4461 primary-
school children revealed a prevalence rate
of tinea capitis of 2.7%. This is relatively
low compared to other surveys which have
shown a rate of 5% among primary-school
children and the findings of Malhotra et al.
in their school survey of tinea capitis in
Benghazi who observed a rate of 4.49%,
[7.8]. Indeed, all these rates are low if
compared with studies of schoolchildren in
Africa; Ajao and Akintunde found a preva-
lence rate for clinical infection among
schoolchildren in lle-Iie of 14.02% and in
urban and rural schools in Lusaka the prev-
alence rate was found to be 16.8% [9,10].

We believe that the low prevalence of
infection in the schools we surveyed may
be attributed to a routine practice of strict
inspection of children by their teachers for
any manifestation of scalp lesions; those
children found to have lesions are prevent-
ed from attending school until treated and
cured. Attapattu suggested that a custom of
frequently washing heads with soap and
water, especially among children, might be
a reason for low prevalence of tinea capitis
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in a community [{//]. Low standards of liv-
ing, overcrowding and poor hygiene are
factors which increasc susceptibility to tin-
ea capitis infection. In addition to finding
higher rates of tinea capitis in rural schools
than urban schools, we found variations in
the prevalence of tinea capitis between ru-
ral schools. In Owenate and Mekishifa, the
infection rate was higher than in other areas
because of poor standards of hygiene and
problems with the domestic water supply.

Rahim repurted that scalp infection was
widely distributed throughout Iraq, al-
though mainly endemic in rural districts
[72]. While Yehia observed high levels of
tinea capitis in rural (45.4%) rather than in
urban areas (25.7%), Ghani and Yehia esti-
mated that the frequency of tinea capitis in
rural areas was lower than in urban ones
[4,13]. This variation might be due to the
complex mixture of both these urban and
rural populations.

In our study more males than females
were infected, a ratio of 2:1. A higher fre-
quency of tinea capitis in males has been
found in other studies in Iraq [4,7,12,14]
and elsewhere [2,15,10]. However, this is
not always the case; Woodgyer concluded
that cases of tinea capitis found in children
up to the age of 10 years showed no predi-
lection for either sex [/7]. He also men-
tioned that in the age group 11-15 years he
found that the dermatophyte was more
commonly isolated from females. The rea-
son for a higher rate of scalp infection in
males has been attributed to the easy im-
plantation of spores because of short hair,
the frequent sharing of combs, brushes and
caps and visits to village barber whose un-
hygienic practices may lead to the trans-
mission of infection from person to person.

Tinea capitis is mainly a prepubertal dis-
ease and we found a higher rate of infection
in children under 11 years of age. This con-
curs with other studies; Yehia observed a
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prevalence of infection in children aged 8-
12 years of 53.8% but only 11.8% in adults
[4], Claylon reported a frequency (in Lon-
don) of 71.3% of scalp infection in males
and 28.7% in females, with children in the
majority [/8} and Karaoui et al. in Kuwait
found that the frequency of infection was
higher in males (48.2%) than females
(22.9%) and that children under 10 years
of age were the most susceptible [79].

Many studies offer explanations for the
prevalence of tinea capitis in children.
George reported that deficiency in sebum,
which acts as a fungistatic factor, will
favour infection [20]. Martinez suggested
that the presence of dermatophytes on a
healthy scalp may be due to commensalism
and that factors such as high blood sugar
levels (which are favourable to skin fungi)
and the presence of fatty acids in the skin
(which are untavourable) determine the
presence of these organisms and explain
their gradual decline with advancing age
[21].

The frequency and severity of tinea
capitis infection is likely to be linked to per-
sonal cleanhiness. Matinez, studying 1146
people with no clinical lesions of dermato-
phytoses anywhere on the body, found that
only 4.6% of samples from the scalps of
individuals with a clean appearance tested
positive, compared with 14.8% from indi-
viduals with an unclean appearance [2/].
As 12.6% of these cases were in children
under 13 years of age, it seems that unclean
children are the prime target of tinea capitis
and serve as the chief vehicle of transmis-
sion. In our study most of the affected chil-
dren, based on their personal appearance
and clothing, looked unclean.

We may presume that poor personal hy-
giene is a reflection of a low standard of
living and a low level of education within
the family. A high level of parental educa-
tion appears to be an important contributing
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factor in lowering the prevalence of tinea
capitis. Maternal education plays an impor-
tant rolc in this regard, since children with
uneducated mothers, in particular, seem to
be at risk of infection in an unhealthy envi-
ronment. Conversely, maternal literacy or
even simple education may contribute to
reducing the prevalence of the infection, ir-
respective of the quality of the environment
in which the child lives. It is probable that
the traditional behaviour of mothers (often
learned during their own childhood and ad-
olescence) along with poor personal hy-
giene, inappropriate child-rearing practices
and attitudes toward sanitation, combined
with a low degree of schooling, may all
favour disease transmission.

We also found a relationship between
parental occupation and tinea capitis infec-
tion, with the highest infection rates among
children whose fathers were workers
(50.0%) or farmers (33.3%) rather than
self-employed. This may reflect the lower
socioeconomic standard of the first group
and poor hygiene in the second. The high-
est prevalence rates were also seen in chil-
dren whose mothers were housewives, 114
(95.0%). This might be due to a reporting
bias, since the majority of mothers in Tikrit
are housewives and 27 (22.5%) of these
housewives were also farmers and lived in
rural areas. Housewives may be unable to
contribute economically to the family and
fail to gain information due to their lack of
contact with the community. The link be-
tween low socioeconomic standards and
increased prevalence of tinea capitis has
been confirmed in other studies
[4,9,12,15].

Contact with animals is considered a
risk factor for tinea capitis. We found a
high level of contact with animals, 82.5%
of positive cases in primary-school chil-
dren. In urban areas there was evidence of
contact with chickens and rabbits, while in
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rural areas affected children mixed with
cattle, sheep, chickens and stray dogs,
However, George found that animal ring-
worm may be acquired both through direct
contact with infected animals or indirectly
by transmission through fomites [20]. Seh-
gal et al. found that animals played a signif-
icant role in the prevalence of tinea capitis,
with 18% of infected children involved in
tearing animals [75].

Tinea capitis infection is also linked to
overcrowding. The community around
Tikrit is characterized by large families oc-
cupying a single house, where the number
of family members may reach up to 25
people in one house. This results in fre-
quent close contact between family mem-
bers. A typical picture was that seen in
Owenate where people live in the same
style and size of house regardless of the
number of family members, This link be-
tween crowded living conditions and the
prevalence of tinea capitis was observed by
Sehgal et al. who noticed that 85% of
schoolchildren affected with tinea capitis
were from families with four or more
members, all living in a single-roomed
house [15].

The association with overcrowding
probably stems from the infectious nature
of dematophytes, and the sharing of tow-
els, combs, pillows and hats leads to an in-
creased risk of intrafamilial transmission.
Epidemiological studies of tinea capitis
have demonstrated that poor hygiene, low
levels of education, proximity to livestock
and overcrowding are interrelated and all
contribute to the frequent transmission of
the infection. Intrafamilial infection was re-
ported in 27.5% of total cases of tinea capi-
tis. This reflects the highly communicable
nature of the disease. Intrafamilial infection
was observed by Raubitscheck who
deemed that the source of infection for
families with a high prevalence of tinea
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capitis was more likely to be the home than
the school [22]. In an investigation into the
prevalence of undetected tinea capitis in
fellow household members of individuals
documented as having the disease, the
prevalence of tinea capitis in family con-
tacts was 3.5 times higher than in the con-
trol group [23]. It was also observed that
when the comparison was restricted to
school-age children, tinea capitis was 9.4
times more common in the siblings of indi-
viduals with tinca capitis than in control
children [23]. From this evidence we can
conclude that the need for consistent fol-
low-up of infected children is paramount,
because an individual with a persistent in-
fection can be a source of reinfection for
all houschold members.

We also found a higher level of tinea
capitis among recent settlers to the area

(immigrants) who accounted for 23.3% of
cases. Immigranss to the Tikrit area had
come from Kuwait and Egypt, as well as
from different localities within Iraq. This
explains the higher prevalence of the dis-
ease in the mixed school of Al Meddar and
the two schools for boys and girls in Al-
Gameya over other schools in urban areas.
The role of immigrants in the transmission
of tinea capitis has also been reported by
Deluol et al. who described 49 cases of tin-
ca capitis diagnosed at the outpatient clinic
of Claude-Bernard Hospital, Paris, of
whom 44 had recently arrived from Africa.
Maleville et al. obscrved a shift in the epide-
miology of tinea capitis in Bordeaux and at-
tributed this to increased immigration from
West Africa [24,25]).
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