
ABSTRACT

Aim: To define the prevalence of asthma and rhi-
nit is in primary school children in the Polichni
Municipality of the city of Thessaloniki.

M ethods and results: The parents of 2005 stu-
dents living in the area of Polichni completed a ques-
tionnaire for the detection of pulmonary disease in
childhood. Of 493 children w ho gave positive ans-
w ers to the questions about allergies, asthma and
rhinitis, 203 were excluded after an interview  w ith
the parents, because they suffered from either ato-
pic dermatitis or drug allergy or had normal lgE levels.
Of the remaining children, 290 were further exami-
ned: methacholine test was positive in 109, exercise
test was positive in 67, nasal provocation test w ith
histamine was positive in 244, and rhinodilation test
w ith tramazoline was positive in 206. Skin prick tests
were positive in 142 children (90 to grass-cereal po-
llen, 66 to acarea and 59 to Parietaria officinalis).

Conclusions: We found that 168 children suffered
from rhinitis, 84 from both asthma and rhinitis concu-
rrently and 38 from asthma alone. Only 37 % of the

parents knew that their children suffered from asth-
ma, while even fewer (32 %) knew that their children
had rhinitis. The prevalence of asthma was 6.1 % and
that of rhinit is w as 12.6 %  among children aged
9-12 years in the area of Polichni, Thessaloniki.
Childhood rhinitis and asthma seem to be frequently
underdiagnosed and undertreated.

Key words: Children. Asthma. Rhinit is.
Epidemiology. Greece.

RESUMEN 

Información básica: El objetivo del estudio era de-
finir la prevalencia de asma y rinitis en estudiantes de
educación primaria en colegios del municipio de
Polichni en la ciudad de Tesalónica.

Métodos y resultados: Los padres de 2.005 estu-
diantes, que vivían en el área de Polichni, rellenaron
un cuestionario para la detección de enfermedades
pulmonares durante la infancia. De los 493 niños que
respondieron de manera positiva a las preguntas re-
ferentes a alergias, asma y rinitis, se excluyó a 203
después de una entrevista con los padres porque pa-
decían dermatitis atópica o alergia a fármacos, o pre-
sentaban valores normales de IgE. Por lo que res-
pecta a los otros niños, se examinó con más
detenimiento a 290; 109 respondieron positivamente
a la prueba de la metacolina, 67 realizaron una prueba
de esfuerzo positiva, 244 una prueba de provocación
nasal positiva con histamina y 206 una prueba positi-
va de rinodilatación con tramazolina, mientras que las
pruebas de punción cutánea fueron posit ivas en
142 niños (90 a polen de gramíneas-cereales, 66 a
ácaros y 59 a Parietaria officinalis).
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Conclusiones: Se comprobó que 168 niños pre-
sentaban rinitis, 84 asma y rinitis al mismo tiempo y
38 sólo asma. Únicamente el 37 % de los padres sa-
bían que sus hijos padecían asma, mientras que un
porcentaje aún menor (32 %) sabía que sus hijos te-
nían rinitis. Se observó que la prevalencia de asma es
del 6,1 %, mientras que la de la rinitis es del 12,6 %
en los niños de 9-12 años del área de Polichni en
Tesalónica. Parece que la rinitis y el asma durante la
infancia suelen ser enfermedades diagnosticadas y
tratadas insuficientemente.

Palabras clave: Niños. Asma. Rinitis. Epidemiología.
Grecia.

INTRODUCTION

Allergic rhinitis, asthma and atopic eczema are in-
cluded in the most common chronic diseases.
Indeed, they present an increasing prevalence rate
over the last years1. In Sw eden, for example, the
number of children suffering from rhinitis, asthma or
eczema has almost doubled over the last 12 years2.
Recent studies show that prevalence of asthma ran-
ges between 5.8% to 7.2% in the USA3. The results
of the long-lasting international study on asthma and
allergic disease in children (ISAAC) conducted in scho-
ol-age children in 155 research centers in 56 countries
showed significant differences related to the preva-
lence of asthma in different countries4, that may be
due to environmental factors. In this study the preva-
lence of asthma in children from Athens aged 6-7 ye-
ars reached 7.6%, whereas according to relatively re-
cent studies from Thessaloniki ranges betw een
6.2%-10.2% 5,6. Data collection so as results induction
for these studies on children were based only on writ-
ten answers of the parents given in questionnaires.
This fact could alter the results since parents, usually,
do not consider their children as “ asthmatic” , if they
are not under antiasthmatic treatment7.

The aim of this study was to define the prevalen-
ce of asthma and allergic rhinit is in children aged
9-12 years from the region of Thessaloniki, w ith the
use of normal measurements after the collection and
analysis of the answers given in questionnaires.

MATERIAL AND METHODS

Subjects

In the study conducted during the school year
2001-2002 participated 2005 children of the last th-

ree grades of all the primary schools of the Polichni
Municipality, 7 km NW to the center of Thessaloniki.

Questionnaire

The parents filled in a detection-specific question-
naire for respiratory diseases during childhood, ba-
sed on the Ferris questionnaire8, w ith some addi-
t ions concerning symptomatology from the upper
respiratory system. The adequacy of the question-
naire has been proved in previous epidemiologic stu-
dies on children9. It contains questions about demo-
graphic data of the children, educational level of the
parents, living conditions at home, domestic pollu-
t ion factors (smoking habits, pow er used for hea-
ting and cooking), any respiratory diseases of the fa-
mily members and the presence of pets. The history
and symptomatology of the children of the upper
and lower respiratory system so as any allergic re-
actions and history of infectious diseases of child-
hood are investigated through adequate questions.
A number of two thousand one hundred and thirty
three questionnaires w ere distributed to children
and, under guidance, they w ere filled in by the pa-
rents and collected a week later (2050 questionnai-
res, participation 94 %).

Out of 493 children who gave positive answers to
the questions about allergies, asthma and rhinit is,
89 were excluded after a detailed history (personal
interview  w ith the parents). Another 35 children
w ere excluded, since no atopic background w as
found (total lgE < 50 UI)10. Out of the other 369 atopic
children, 65 presented atopic dermatitis only, where-
as 14 suffered from drug allergy. The other 290 ato-
pic children presented chronic respiratory symptoms,
i.e. wheezing, dyspnea, persistent relapsing cough or
nasal symptoms (sneezing, itching, catarrh and nasal
obstruction) of non-infectious origin and were consi-
dered as suitable for further examination.

Skin prick tests

The skin prick tests were performed with the use
of the standard technique w ith 11 common allergen
solutions (flower, tree, bush, cereal and grass pollen,
olive pollen, parietaria officinalis, acarea-d. pteronys-
sinus and farinae, fungus antigens, cat’s and dog’s
hair and feather antigens). For the “ reading”  of the
results the blister diameter was compared w ith the-
se of the normal saline and histamine solutions. As
positive were characterized, when the blister diame-
ter of the allergen was higher that this of histamine11.
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Provocation tests with methacholine 
and exercise test

The provocation test w ith metacholine for the de-
termination of bronchial hypereactivity was conduc-
ted w ith the consecutive administration of solutions
increasing the substance density, aerosolized by a
DeVilbiss nebulizer connected to a dosimeter, w ith
the method of five total inhalations as described by
Chai et al12. Spirometry measurements were perfor-
med w ith a dry Vitalograph Ltd spirometer
(Buckingham, England). The test was considered as
posit ive, w hen FEV decreased by 20 %
with < 8mg/ml metacholine concentration.

The exercise test w as performed on a treadmill
for 6 minutes under work conditions ensuring a ma-
ximum fatigue under a stable temperature and hu-
midity, w ith the use of the method as described by
Godfrey et al13. It is known that the fatigue test is a
reliable alternative provocation test for the measu-
rement of bronchial hyper-reactivity in children14.
The fatigue test w as performed during a period of
stable clinical state and on a different day from the
metacholine test. It  w as considered as posit ive,
w hen 6 minutes after test completion, a decrease
of maximum expiratory flow  about 20 % was being
recorded.

Nasal provocation test with histamine and
“rhinodilation” with tramazoline

For the investigation of rhinitis, we studied the na-
sal reaction during nasal provocation w ith histamine
solution and that after the administration of a local
decongestant drug (tramazoline). The response to
the nasal provocation was measured w ith the ante-
rior rhinomanometry method15 as a decrease (after
histamine inhalation) or as an increase (after trama-
zoline administration) of nasal f low s. A Rhinotest
mP500 rhinomanometer (Allergopharma Joachim
Ganzer KG, Germany) was used. The nasal resistan-
ces were calculated from the measurement of flows
w ith intranasal pressure 150 Pascal per nostril and
they w ere expressed in cm3/sec. The provocation
tests w ere applied to the nostril w ith the highest
flow. Before provocation tests, normal serum was in-
haled followed by the test 10’ later. For the nasal pro-
vocation test tw o histamine solutions 15 �g and
75 �g respectively were used, whereas for the “ rhi-
nodilation”  test one tramazoline inhalation was admi-
nistered. A 40 % variation from the baseline was con-
sidered as a positive response to nasal provocation16.
Tests were performed in two consecutive days.

Definitions

Bronchial asthma was defined as the presence of
chronic respiratory symptoms (wheezing, dyspnea,
persistent relapsing cough) and w ith a positive non
specific provocation test w ith metacholine or exerci-
se test or both.

Rhinitis w as defined as the presence of chronic
nasal symptoms (sneezing, itching, catarrh and nasal
obstruction) and w ith a positive non specific nasal
provocation test w ith histamine or rhinodilation test
w ith tramazoline or both.

Statistical analysis

For the statistical analysis of the results the x2 test
was used.

RESULTS AND DISCUSSION

The results of skin prick tests are presented in ta-
ble I. Table II presents the results of bronchial and na-
sal provocation tests according to the results of prick
tests.

The metacholine provocation test was positive in
109 children, whereas the exercise test on treadmill
in 67. The histamine nasal provocation test and the
“ rhinodilation test”  w ith tramazoline were positive
in 244 and 206 children, respectively.

The prevalence of rhinitis, asthma and the combi-
nation of asthma and rhinitis according to sex and the
prick test results are shown in table III. In 142 children
(98 boys and 44 girls) were found positive skin prick
tests, whereas in the other 148 negative (54 boys and
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Table I

Analysis of positive skin prick tests 
(in 290 examined children)

Allergen No of positive subjects

Grass pollen and cereals 90
Acarea (D. pteronyssinus and farinae) 66
Parietaria officinalis 59
Olive pollen 39
Fungi 34
Tree pollen 17
Cat’s epithelium 12
Bush pollen 6
Flower pollen 5
Feather antigens 4
Dog’s epithelium 2



94 girls). The difference of frequency in positive tests
between boys and girls was statistically significant
(p < 0.001) so as the difference of frequency in nega-
tive tests.

One hundred sixty eight children suffered from rhi-
nitis, 38 from asthma and 84 from both rhinitis and
asthma (table IV).

The prevalence of asthma in the total population
w as 6.1 % , w hereas that of rhinit is 12.6 % . Only
37 % of the parents of asthmatic children knew that
their children suffered from asthma, while even fe-
w er (32 % ) knew  that their children suffered from
rhinitis.

According to the results of the study, the preva-
lence of asthma in the total children population was

6.1 % . The comparison w ith data from other coun-
tries is useless, due to the wide range of asthma pre-
valence in children of different countries, as also con-
firmed by the recent mult i-centric ISAAC study4.
Based on this study the prevalence of asthma in
Greece is 7.6 % at the age of 6-7 years and 3.7 % at
the age of 13-14 years. Our country participates in
this recent study w ith only one center, while other
w estern European countries participate w ith 2 to
15 research centers. This could only lead to an un-
certain comparison w ith the results of this study. In
all cases it seems that our findings do not differ from
these of the industrial countries, like the USA3, whe-
re the respective rates range between 5.8 and 7.2 %.
Differences compared to other studies concerning
the area of Northern Greece6 are most possibly due
to a different research methodology. In a study of
10781 children conducted w ith the use of question-
naires only in five cities of Northern Greece, the pre-
valence of asthma was 5.7 % in total and ranged bet-
ween 4.2 % to 6.2 % 17.

Several patients suffering, according to their doc-
tor, from asthma deny it. In a study conducted in
4 different countries only 50 % of the subjects who
according to their doctor suffered from asthma re-
ported it in the questionnaire18. On the other hand,
when only questionnaires are used subjects w ith in-
significant clinical symptoms19 may be considered
as asthmatic. This was avoided here after a personal
interview w ith the parents in order to obtain a detai-
led history of those children, who gave positive ans-
wers to the questions concerning asthma and rhinitis
symptoms. It is interesting to see how real is the pre-
valence of asthma reflected in the results of any
study, particularly when the issue is whether it is in-
creasing or not20.

Indeed, according to several well-organised stu-
dies, the prevalence of asthma increases worldwide
over the last decades in children and young adults
by 5-6 %  annually21. This trend is not confirmed by
the findings of this study, when compared with those
of a previous research of our Laboratory in a similar
population from the same region5, w ith a prevalence
of asthma reaching 6.2 % in Thessaloniki. Likew ise,
in a Finnish study in 11500 adults22, an increased pre-
valence of asthma from 1982 until 1990 w as not
found. The observed international increase of asthma
prevalence has not yet been completely explained.
The main factors responsible for this are the different
environmental living conditions (air pollution-environ-
mental and domestic) and the viral infections due to
the intensive gathering in kindergartens23. It seems
that the above conditions have not changed signifi-
cantly in the studied areas, w hich may explain the
stable asthma prevalence over the last years.
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Table II

Provocation tests and allergy skin prick tests

Provocation tests Positive Negative Total

Bronchial
Metacholine 61 48 109
Exercise 40 27 67

Nasal
Histamine 121 123 244
Tramazoline 100 106 206

Table III

Relation between rhinitis, asthma and allergy 
skin prick tests

Positive (N = 142) Negative (N = 148)

Male Female Total Male Female Total

Rhinitis 58 27 85 34 67 101
Asthma 14 5 19 7 8 15
Combination 26 12 38 13 19 32

State

Table IV

Prevalence of rhinitis and asthma in the studied
population

State Number (N = 190) Prevalence (N = 2005)

Rhinitis 168 8.4
Asthma 38 1.9
Combination 84 4.2

Total
Rhinitis 252 12.6
Asthma 122 6.1



The prevalence of rhinit is has not been studied
w ithin such a w ide range, as this of asthma. Based
on this study, it was found that it reaches 12.6 %. In
a previous study conducted by the Laboratory of
Physics of the Atmosphere, w ith the use of ques-
tionnaires only, in 10781 children in f ive cit ies of
Northern Greece, the prevalence of rhinitis ranged
between 20.8 % and 33.4 %. According to the first
results of the ISAAC study, the prevalence of rhinitis
in children of the Scandinavian and northeastern
European countries aged 6-7 years ranges between
6.1 %  and 25.7 % , w hereas in children aged 13-
14 years between 8.8 % and 45.5 % depending on
the country24. It seems that the prevalence of allergic
disorders increases according to the growth level of
each country.

According to the findings of this study, it is con-
cluded that the results of non specific provocation
tests do not comply w ith those of skin prick tests. It
is known that the atopic state and the bronchial hy-
per-reactivity have different pathogenetic mecha-
nism. The presence of positive skin prick tests does
not mean necessarily presence of clinical allergic di-
sease nor the presence of bronchial hyperreactivity
can differentiate safely the asthmatic from the non
asthmatic children25. The great number of children
w ith rhinitis or asthma and negative skin prick tests
could be due either to allergy to antigens which were
not included in the applied prick tests or to the pre-
sence of intrinsic asthma or non allergic rhinitis.

It is also interesting that only a few parents of the
asthmatic children and even fewer of those with rhi-
nitis were aware of their children’s health problems.
This means that the above diseases during childhood
are underdiagnosed and thus undertreated affecting
children’s health.

In conclusion, the prevalence of asthma and rhini-
t is w as 6.1 %  and 12.6 %  respectively among the
examined children. Both asthma alone and the com-
bination of rhinitis and asthma were more frequent in
boys than in girls. The atopy (positive prick tests) was
also more frequent in boys. A significant number of
children w ith positive non specific provocation tests
had negative skin tests. We consider that the use,
apart from questionnaires, both of the clinical eva-
luation and the standard methods (bronchial and na-
sal provocation tests) for the diagnosis of asthma and
rhinitis represents more accurately the prevalence in
children population.
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