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15-Year aeroallergen records. Their usefulness in Athens Olympics,

2004

Introduction: About 5-25% of 16 000 athletes involved in preparation for the
Athens 2004 Olympics may encounter respiratory allergy (asthma and rhino-
conjunctivitis) triggered by exposure to aeroallergens (pollen and fungi spores).
Aim: Provide information about circulating aeroallergens in three Olympic cities
and ensure safety for the allergic athletes who will visit Greece from January to
September 2004.

Methods: Acroallergens were recorded using a Burkard volumetric trap. The
most frequently implicated pollen (cypress, hazel, wall pellitory, plane, olive,
grasses, goosefoot and mugwort) and fungi spores (Alternaria spp., Cladospor-
ium spp.) are presented. These data derive from a 15-year database created by
the Pulmonary Department, Thessaloniki, a 2-year database (University of
Heraklion-Crete) and a 6-year database by the Pediatric Department, Athens.
The above data and the current aeroallergen counts will be continuously
announced by the mass media and Internet during the Athens 2004 Olympics.
Results: Are expressed as: (A) Presentation (Graphs, Tables) of the fluctuation of
mean daily values of pollen grains or fungi spores/m®. (B) Presentation (Tables)
of the start, peak and end time of aeroallergen circulation. Peak pollen
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Thessaloniki and 10 days later than in Heraklion.

concentrations were observed between March and May (athletes preparation
time). During the 2004 Olympics (August—September) relatively high
concentrations of goosefoot, mugwort, Alternaria and Cladosporium will be
observed. Aeroallergens circulate in Athens 1015 days earlier than in

Conclusions: The data presented in the study are expected to help allergic
Olympic athletes achieve peak performance under prophylactic measures.
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Allergic athletes often experience significant problems
triggered by exposure to aeroallergens (pollen grains and
fungi spores) to which they are sensitive, disabling them
to achieve their peak performance (1). The intensity of
allergic symptoms depends on the density of aeroallergen
circulation and on the duration of exposure (2). Epide-
miological surveys support that asthma affects 5-30% of
children and 2-30% of adults (3). Rhinitis affects 40% of
the population, 30% of which concerns seasonal and 10%
perennial symptoms (4). Seasonal allergy affects more
than 5-25% of the population in Europe (3, 5). The
participation of asthmatics in sports, even in champion-
ships, has also increased (5, 6). Katelaris et al. (1) studied
214 Australian Olympic athletes during their training for
the Sydney Olympics (2000) and concluded that 21% of
the athletes were suffering from asthma and 29% from
seasonal allergic rhinitis because of exposure to aeroal-
lergens. The authors expect that Olympic athletes will be
exposed to high pollen levels, both during the preparation

time and the main sporting event, a fact that would
decrease their performance. The number of athletes and
accompanying individuals expected to arrive at Greece
for the Athens Olympics in 2004 is about 16 000 and
among them at least 3200 (20%) are estimated to suffer
from respiratory allergies, according to the above epide-
miological survey. This percentage is significantly increas-
ing, taking into consideration all visitors in Greece during
that period, members of the international media, specta-
tors and tourists.

Aim of the study

The aim of this study is to provide information for
delegates of the countries intending to participate in the
Athens Olympics in 2004. This information concerns
presentation of data, through the Internet, on circulation
of aeroallergens in the atmosphere of three Greek cities
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(Athens, Thessaloniki and Heraklio-Crete), selected as
the venue for the Athens Olympics from January to
September 2004. This presentation aims at protecting
athletes from experiencing respiratory symptoms, so as to
ensure a pleasant sojourn for them in Greece and aid in
their peak performance.

Material and methods

The method applied is the one carried out by all researchers
worldwide (7, 8), using the Burkard trap for weekly records.
Sampling was made on a daily basis and the recorded concentra-
tions of aeroallergens were expressed as fungi spores and pollen
grains per m> of air, a measurement unit that has been established
by the majority of scientists (9).

The above methodology was applied to three Greek Olympic
cities, Athens, Thessaloniki and Heraklion-Crete, where the
majority of sports events will be held during the 2004 Olym-
pics. The records in Athens correspond to 6-year counts (1995-
2001) and come from the second Pediatric Department, Uni-
versity of Athens (Supervisor: Assoc. Prof. F. Saxoni, cooper-
ators: Mrs A. Syrigou and Mrs G. Mpaka). The ones in
Thessaloniki correspond to 15-year counts (1987-2001) and
come from the Pulmonary Department, Aristotle University of
Thessaloniki (Supervisor: Assoc. Prof. D. Gioulekas) and those
in Heraklion-Crete correspond to 2-year counts (1999-2000)
and come from the Otorhinolaryngologic Department, Univer-
sity of Heraklion (Supervisor: Prof. N. Chelidonis, cooperator
Mr A. Pagkalos).

The aeroallergens selected for presentation comprise the most
common ones for patient sensitization and provocation of respir-
atory allergy, not only for the Mediterranean and Europe (9-11),
but also worldwide (7, 12-15). They include Grasses family
(f. Poaceae/Gramineae), Olive family (c. Olive, Ash, f. Oleaceae),
Nettle family (c. Wall pellitory, f. Urticaceae, Parietaria spp.),
Cypress family (c. Cypress, Juniper, Cedars, f. Cupressaceae),
Composites family (c. Ragweed, Mugwort, f. Asteraceae/Compos-
itac-Tubuliflorae), Plane family (c. Plane/Sycamore, f. Platanaceae),
Goosefoot family (c. Goosefoot, Saltbushes, f. Chenopodiaceae),
Hazel (Corylus spp., f. Betulaceae) and the fungi spores of Clado-
sporium spp. and Alternaria spp.

Moreover, the predicted dates of start, peak and end of each
aeroallergen circulation season for the three cities were assessed
from the 15-year aeroallergen records, using statistical methods
(sTaTIsTICA, SPSS) and are presented.

The start of the aeroallergen circulation season is the time when
the spores constitute 5% of the total average amount of aeroaller-
gens recorded throughout the previous years. The peak is the spe-
cific day on which the highest number of aeroallergens was
recorded. Similarly, the 95% value is the end of aeroallergen dis-
persion season, compared with the mean values of the previous
years. Therefore, this appears to be the clinical onset, peak and end,
respectively, of the fungi or/and pollen circulation season, which
appears to be the beginning, maximizing and end of the clinical
symptoms of allergic patients (16).

Results

The presentation consists of:
1. Graphical presentation (Fig. 1) of fluctuation of 10
aeroallergen concentrations selected in three Olympic
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cities (Athens, Thessaloniki and Heraklion-Crete). The
values are expressed in moving average values per 10 days
(running means per 10 days).

(Running mean or Moving average values for a specific
period of time is a statistical technique used for the
smoothing of values that present a wide-range variation.
In this way, the general trend of variation is more easily
observed. Thus, we are able to forecast the inter-day
variations of aeroallergens, which are more important
than the actual daily values).

2. Numerical presentation (Table 1) of each aeroaller-
gen average daily concentrations per 10 days in every
city.

(The average values result from the daily aeroallergen
records made in every city, for the respective period of
sampling).

3. Presentation (Table 2) of each acroallergen concen-
trations following values in every city. That is, the
predicted dates of start, peak and end of aeroallergen
circulation season are presented for all the cities studied.
Simultaneously, the respective values to these dates are
presented inside brackets.

Discussion

The correlation between exercise and symptoms of
asthma is well known since antiquity, as documented by
Aerateus of Cappodicia (17).

Twenty years ago it was inconceivable for an asthmatic
to participate in sports. It appears that the main factors
for the increased incidence of asthma in highly compet-
itive athletes are allergy to different aeroallergens and
exercise-induced asthma (5, 6) — terms strongly related
one with the other (1). It is known that an individual in
steady state inhales 5-8 1/min, during normal breathing
<15 1/min of air are consumed, whereas speed and power
athletes consume up to 200 I/min (6). When they perform
in the open air, increased ventilation results in inhalation
of huge quantity of aeroallergens in periods of dense
circulation, thus leading to asthmatic symptoms (1, 6, 17).
The frequency of active asthma varies between different
sports; for example, up to 50% of cyclists suffer from
asthma symptoms (1, 17, 18). Wilber et al. (18) have
documented that winter sports show an increased fre-
quency of asthma, i.e. 23% of the total number of US
athletes who participated in the 1998 Olympics. This
percentage reaches up to 50% for long-distance skiers
(cross-country ski). However, in these occasions the
responsible factor is mainly the inhalation of cold air
and not allergy. It has also been reported that high
performance and endurance athletes, bikers, swimmers
and long-distance runners show an increased prevalence
of exercise-induced asthma.

Many studies have proved that participation of asth-
matics in highly competitive teams — and especially
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Table 1. Average daily values per 10 days of each aeroallergen per cubic meter in every Olympic city

Average 10 days

Taxon City February March April May June July August September October
Grasses Athens 0 0 0 1 12 811 11 7 8 4 5 31 2 1 10 0 0 0 0O O O 0 O
Thessalonki 0 0 0 0 0 0 1 2 2 5 10 13 10 6 4 2 2 1 1 1 1 1 2 1 0 0 O
Heraklio 0 o1 o0 0211 3 6 6 6 3 4 2 1 1 0 0 1 1 1 0 0 0 0 O
Wall pellitory Athens 0 00 2 2 51850 24 210 17 9 7 4 4 2 1 1 1 1 1 0 0 0 1 1 0
Thessalonki 0 0 0 0 1 21727 20 38 9 6 5 53 2 1 1 0 1 1 0 0O O 0O 0 ©O
Heraklio 012 3 6 811212 26 31 12 7 7 5 4 4 2 1 0 1 1 0 0 0 0 0 ©0
Ragweed mugwort Athens 000 0 0O0OOSOD O O 0 O 0 o 1 2 4 4 3 2 2 0 0 0 0 0 O
Thessalonki 0 0 0 0 0 0 0 0 O 0O 0 O 0 oc 0o o o 1 1 3 4 3 2 2 1 00
Heraklio 000 O O0OOOOD O O 0 O 0 oc 0o 0o 0 o 0o 0 1 0 O O 0 0 O
Goosefoot Athens 0 o0 0 0oO0©O0OOTO 1 1 1 2 2 2 4 6 4 2 1 0 0 0 0 0 0 O
Thessalonki 0 0 0 0 0 0 0 0 0O O 0 1 1 T1T 1 2 1 2 3 5 4 3 1 1 0 0
Heraklio 000 0 0O0O0OCO0O 2 3 1 1 0 10 0 0 0 O 1 1 0 0 0 1T 1 1
Olive Athens 0 o0 0O o0O0OOO 1 3 18 3 4 53 27 6 5 0 0 0 0 0 0 0 0 0 ©O
Thessalonki 0 0 0 0 0 1 5 5 6 12 13 26 20 32 10 0 0 O O O O O 0 0 O
Heraklio 000 1 21 2 91731103 73 16 7 4 2 1 1 2 1 0 0 0O O 0O 0 O
Cypress Athens 215 38 260 222 35 11 8 20 20 11 5 4 3 2 0 00 0 O O O0OOTUO O O O
Thessaloniki 4 28 31 69 27 1810 9 13 16 9 5 3 10 0 0 O O O 0 0 0 0 0 0 O
Heraklio 1 315 28 34211 3 9 3 8 2 1 1 06 o 0 O 0O O O0O O O o 0 o0 o0
Plane Athens 000 0 1225 2 2 0 0 0 o 0o 0 0 o 0 0 0 0 00 0 0 O
Thessalonki 0 0 0 0 0 21718 5 6 2 0 0 0 0 0 0 0O 0 0 0 0 00 0 0 O
Heraklio 0 o0 0 377 4 3 1 0 O 0 0o 0o 0 0 o 0o 0 0 0 0 0 0 0 O
Hazel Athens 133 2 23 44 4 1 0 0 0 0 0o 0 0 o 0 0 0 0 00 0 0 O
Thessalonki 0 1 1 3 1 1 3 4 4 8 2 0 0 o 0o 0 0 0o 0o 0 0 0 0 0 0 0 O
Heraklio 0 oo o 1111 0 0 0 O 0 0 0 0 0 o 0 0 0 0 00 0 0 O
Alternaria Athens 13 1 3 2 6 411 18 20 25 26 45 51 57 70 8 83 69 51 39 45 38 22 22 26 15
Thessaloniki 4 2 3 3 2 3 8 6 9 24 35 54 92 113 125 79 129 132 109 118 83 77 59 72 115 106 42
Heraklio 0 2 2 2 4 4 7 7 16 13 34138 8 84 42 23 23 23 16 5 11 5 1 0 0 0 O
Cladosporium Athens 28 40 29 19 21 26 67 83 185 223 291 306 543 488 670 660 635 455 470 437 329 227 215 176 140 194 155
Thessaloniki 24 14 16 23 18 30 73 66 116 574 403 841 1365 1103 877 589 905 832 756 834 481 396 247 285 527 438 208
Heraklio 0 3 9 3 22284535185 197 617 895 480 166 134 142 117 100 69 20 5 12 3 0 0 0 O

Olympic teams — has considerably increased in the last
20 years(1, 17-19). Weiler et al. (19) support that more
than 11% of the athletes who represented the USA at the
Los Angeles Olympics in 1984 were reported to have
exercise-induced asthma and, in addition, more than one
of every 10 elite athletes were suggested to have asthma.
Furthermore, 16.7% of the athletes who represented the
USA at the Atlanta Olympics in 1996 were reported to
have asthmatic symptoms. That is, 76 athletes — 1/6 of the
total of the USA Olympic athletes — were suffering from
asthma. The authors do not consider asthmatic athletes
as inferior to healthy ones, as they successfully competed
them. It is worth mentioning that 24 of the 76 asthmatic
athletes (32.9%) won 31 medals, whereas, this percentage,
surprisingly, was slightly lower for healthy athletes
(28.7%). Evidently, the right choice of athletes for each
sport is the cornerstone of winning medals.

Many researchers (1, 5, 6, 14, 17) suggest the thorough
clinical examination of athletes suffering from respiratory
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allergy and, afterwards, the appropriate recommendation
of prophylactic treatment, aiming particularly at aeroal-
lergen avoidance, especially during peak concentrations
in the atmosphere. The study performed by Katelaris et al.
(1) in athletes who represented Australia at the Sydney
Olympics in 2000 draws the conclusion that team
managers and medical officers need to adequately prepare
athletes for the possibility of exposure to high pollen
levels during this most important sporting event. For that
reason, we have decided to present our records, wishing
to offer a new perspective to athletes suffering from
respiratory allergy, as, by the means of protection, they
will be able to achieve their highest performance.

This study is the fruit of years of research, aiming at
recording aeroallergen concentrations in the area of
Thessaloniki and, generally, in Greece. These records
are a piece of information missing from all the major
sports events or other manifestations, where sensitized
individuals crowded together are prone to respiratory



Table 2. Dates of start, peak and end of each aeroallergen circulation season in
every Olympic city

Prediction system 5-95%

Taxon City Start (5%) Peak End (95%)
Grasses Athens 26 Mar (34) 23 Apr (35) 9 Jul (644)
Thessaloniki 17 Apr (33) 26 May (17) 6 Sep (628)
Heraklio 26 Mar (22) 2 May (22) 27 Aug (417)
Wall pellitory ~ Athens 31 Mar (87) 16 Apr (117) 10 Jul (1660)
Thessaloniki 5 Apr (70) 5 May (101) 29 Jun (1335)
Heraklio 12 Mar (73) 1 May (88) 7 Jul (1394)
Ragweed Athens 25 Jun (8) 15 Jul (6) 26 Aug (169)
Mugwort Thessaloniki 9 Jul (9) 17 Aug (6) 27 Sep (166)
Heraklio 23 Mar (3) 27 Aug (3) 12 Nov (51)
Goosefoot Athens 16 May (14) 15 Jul (9) 9 Aug (258)
Thessaloniki 27 May (13) 27 Aug (7) 24 Sep (249)
Heraklio 21 Apr (8) 1 May (12) 18 Nov (160)
Olive Athens 15 May (95) 11 Jun (107) 1 Jul (1814)
Thessaloniki 8 Apr (48) 28 May (39) 14 Jun (908)
Heraklio 27 Apr (331) 2 May (982) 31 May (6291)
Cypress Athens 24 Feb (329) 6 Mar (1396) 6 May (6260)
Thessaloniki 11 Feb (123) 5 Mar (151) 17 May (2346)
Heraklio 24 Feb (72) 30 Mar (100) 18 May (1364)
Plane Athens 22 Mar (28) 31 Mar (61) 29 Apr (523)
Thessaloniki 2 Apr (26) 10 Apr (48) 12 May (495)
Heraklio 17 Mar (12) 26 Mar (15) 28 Apr (230)
Hazel Athens 8 Feb (13) 18 Feb (10) 1 May (252)
Thessaloniki 20 Feb (14) 4 May (14) 15 May (271)
Heraklio 15 Feb (2) 10 Apr (7) 23 Apr (45)
Alternaria Athens 26 Apr (436) 14 Jul (101) 18 Oct (8293)
Thessaloniki 15 May (854) 29 Jul (283) 29 Oct (16 230)
Heraklio 23 Apr (272) 25 May (215) 31 Jul (5168)
Cladosporium  Athens 15 Apr (3746) 28 Jun (1102) 20 Qct (71 165)

5 Jun (2047) 22 Oct (119 873)
3 Jun (1250) 29 Jul (31 597)

Thessaloniki
Heraklio

3 May (6309)
23 Apr (1663)

In brackets, the respective dates of peak concentrations of aeroallergens per cubic
metre are diplayed. In addition, start concentrations constitute 5% of the average
annual aeroallergen values per cubic metre, whereas end concentrations constitute
95%.

allergy. If the visiting period coincides with a certain
aeroallergen circulation season, particularly athletes may
display increased symptoms and worse performance.
The originality of this presentation derives from the
lack of existing records of aeroallergens and, also, from
the duration of aeroallergen records (15 years in Thes-
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