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Abstract
Purpose of Review The definition of a pollen season determines the start and the end of the time period with a certain amount of
pollen in the ambient air. Different pollen season definitions were used for a long time including the use of different terms for data
and methods used to define a pollen season. Recently suggested pollen season definitions for clinical trials were tested and
applied for the first time to more aeroallergens.
Recent Findings This is a review on pollen season definitions and the latest recommendations. Recently, proposed terminology in
aerobiology is promoted here in order to support reproducibility and repeatability in research. Two pollen season definitions, one
based on percentages and one based on pollen concentrations, were tested.
Summary Percentage definitions can be recommended for standard aerobiological routines and for retrospective applications,
whereas pollen concentrations definitions can be recommended for prospective applications such as clinical trials.

Keywords Pollen seasondefinition .Mainpollen season . Pollen concentration .Allergen exposure .Clinical trials . Aerobiology

Abbreviations
EAN European Aeroallergen Network
MPS main pollen season
PHD patient’s hay-fever diary
SPIn seasonal pollen integral.

Introduction

Defining a pollen season is a prerequisite and the first task for
many research questions in aerobiology and allergy research.
In addition, a well-defined pollen season is crucial for the
realisation of clinical trials and aerobiological applications.

Various pollen season definitions have been applied in the
past. The first review with pollen season definitions as the
main subject and their influence on the results was done by
Jato et al. [1] showing also that the duration of a pollen season
based on the same definition varies from year to year.
Different expressions representing the term “pollen season”
were used at that time: main pollen season, main pollen peri-
od, period of maximum pollen production, pollination period,
pollination season, main pollination season, principal pollina-
tion period, effective pollen season and atmospheric pollen
season ([1] and references therein). In general, there are two
different methods to define a pollen season: (1) defining a
percentage of the annual or seasonal pollen index as start
and end day or (2) defining a certain threshold (a certain daily
pollen concentration with or without a certain sum over a
defined period) as start and end day. It was found that the
earliest and latest start and end date varied for location and
pollen type as well as between the years [1] when focusing on
pollen concentration data.

Recently, different pollen season definitions based on per-
centages (two different definitions) and on certain thresholds
(eight different definitions) were analysed also with focus on
symptom data [2••] for the birch and the grass pollen season.
The finding of Jato et al. [1] could be repeated: all pollen
season definitions performed differently for different years
and pollen types. In addition, it was shown that seasons with
a higher total annual pollen index result in more spatial

This article is part of the Topical Collection on Allergens

* Katharina Bastl
katharina.bastl@meduniwien.ac.at

Maximilian Kmenta
maximilian.kmenta@meduniwien.ac.at

Uwe E. Berger
uwe.berger@meduniwien.ac.at

1 Research group Aerobiology and pollen information, Department of
Oto-Rhino-Laryngology, Medical University of Vienna, Währinger
Gürtel 18-20, A-1090 Wien, Austria

Current Allergy and Asthma Reports (2018) 18: 73
https://doi.org/10.1007/s11882-018-0829-z

http://crossmark.crossref.org/dialog/?doi=10.1007/s11882-018-0829-z&domain=pdf
mailto:katharina.bastl@meduniwien.ac.at


differences than those with a lower total annual pollen index
and that symptom data is a useful data source to test pollen
season definitions.

This approach was continued in a study from Karatzas
et al. [3, 4•]. The recently established pollen season defi-
nitions for major aeroallergens (birch, grasses, cypress, ol-
ive, ragweed) in Europe by Pfaar et al. [5••] were tested
with symptom data. The grass pollen season definition was
applied to 40 pollen monitoring sites in Germany for five
consecutive years and showed that the start and end criteria
were stable even with missing data [3]. The birch and grass
pollen season definition was then tested for Germany in
three consecutive years with symptom data (nasal symp-
toms and medication use data) in order to test the pollen
season start, end and the peak pollen period [4•]: results
showed that the definitions were robust concerning the
pollen concentration data and that the defined period cor-
related with the onset of symptom data.

It should be noted that exposure to pollen (concentrations)
may vary from exposure to allergen ([6] and references there-
in). It is known that there is a strong regional dependency on
the occurrence of allergen concentrations and that the pattern
of allergen concentrations can deviate from the pattern of both
pollen concentrations and symptom data though significant
positive correlations were found [6]. We refer herein always
to exposure to pollen (concentrations) and not allergen
(concentrations).

This review presents in the following in the underlying
fundament of pollen season definitions including the methods
used in aerobiology to gain pollen concentration data, the
terminology used, a first test application of two selected pollen
season definitions to other aeroallergens and resulting
recommendations.

The Importance of Terminology

Different terminology can be misleading when it comes to
definitions, such as the definition of a pollen season. A range
of terms has been applied for different pollen season defini-
tions ([1]; see above). Often terms are misinterpreted, mixed
up and are not correctly used. The most frequent example
concerns the expressions “pollen count” and “pollen concen-
tration”. Pollen concentration is understood herein as daily
mean pollen concentration following common practice (see
Underlying methods in Aerobiology) to use its short version
“pollen concentration”. Pollen count was often used although
the pollen concentration was meant instead. There is an im-
portant difference between the two terms since the pollen
count refers to raw data in aerobiology, while the pollen con-
centration is a converted value of pollen grains/m3 air and can
be compared between analysts, pollen monitoring sites and
time periods [7•]. The most important terms underlying this

review are shortly described in Table 1 following Galán et al.
[7•]. Those terms should be standard for the scientific com-
munity in aerobiology and are clearly defined, even though
they are not exhaustive.

The annual pollen index (API) and the seasonal pollen
index (SPI) were often used to compare pollen seasons.
They are now replaced by the Annual Pollen Integral (APIn)
and the Seasonal Pollen Integral (SPIn) respectively. The
change concerns only the terminology with being more pre-
cise and leaves its calculation unaffected. The annual pollen
integral takes pollen the year round into account, while the
seasonal pollen integral takes pollen within a given period of
time—a defined pollen season—into account (Table 1). In
addition, the term main pollen season (MPS) was suggested
by Galán et al. [7•] to refer to a time period of significant
pollen concentrations, that needs to be clearly defined
(Table 1).

As such, the definition of a pollen season is still open from
a scientific point of view in aerobiology. This openness is
advantageous for research in aerobiology, because pollination
can vary dramatically in different countries and regions.
Therefore, various definitions can be applied adapting to a
regional situation and covering the needs of different work
tasks. Those can be comprised of the preparation of pollen
calendars, pollen forecasts and establishing pollen load levels.
Pollen information services and aerobiologists can thus make
use of different pollen season definitions for different tasks
(see Prerequisites and Requirements for Pollen Season
Definitions). However, it is crucial to agree upon a common
terminology when defining a pollen season in order to ensure
repeatability and reproducibility in both basic research and
clinical trials. Recent work has provided a fundamental basis
for this framework [7•].

Underlying Methods in Aerobiology

The definition of a pollen season is not only influenced by
terminology but also by the methods used to sample and an-
alyse pollen data. Several hundred different pollen and spore
samplers have been constructed and used in the last decades
[8]. In general, there are two main sampling techniques in use
in aerobiology: gravimetric and volumetric methods [9]. The
gravimetric method is a simple approach to collect airborne
particles on a sticky surface (e.g. microscopic slide) placed in
a container to protect the surface from rain or other influences
[8]. However, calculations about daily or hourly pollen con-
centrations are not possible due to the deposition results of the
gravimetric nature. Furthermore, accurate pollen season defi-
nitions (starting and ending with a given day) are either not
possible or will deviate significantly from samplers using the
volumetric method.
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Today, the most common method to sample pollen is the
volumetric method. In Europe, the use of suction samplers of
the Hirst design [10] is the standard method since decades.
Other devices used for pollen sampling are cascade impactors
or whirling arm samplers [8]. The advantage of a volumetric
pollen sampler is the elicitation of pollen concentration data
on a daily or hourly basis. Moreover, the Hirst type pollen
sampler is a low-volume sampler and the intake of air can be
directly compared with the intake of the human lung. Hence,
pollen concentration data cannot only be compared with me-
teorological data but also with symptom data from patients
suffering from allergic rhinitis.

Pollen monitoring stations of the Hirst design suck in 10 l
per minute if adjusted correctly. A routine control of the
airflow is critical since deviations from the 10 l per minute
can occur depending on the trap and flow meter [11]. An
aluminium drum inside the pollen trap is rotating with
2 mm per hour while exposed to the airflow. A sticky tape
is wound up around the drum and catches the particles. The
drum has to be changed latest after 7 days. The sticky tape is
prepared in the laboratory after a drum change and the tape is
cut into daily sections, which are transferred to microscopic
slides. A mounting medium (Gelvatol, Mowiol, glycerol jel-
ly or others in combination with basic fuchsine or safranin) is
used to stain and fix the daily sample on the slide. The stain
is used to easily discern organic material within the sample.
Organic material will be coloured in a slight pink or red
colour depending on the staining intensity. There are differ-
ent methods for analysing daily samples such as the horizon-
tal transvers reading method, the vertical transvers reading
method and the random fields method [12]. Aerobiological
samples are analysed routinely by the means of a light mi-
croscope at magnifications between × 25 and × 60, but most-
ly at × 40. Analysts determine and count each pollen grain in
a given area of the slide (depending on the counting method
used). The raw data, the pollen count, is then corrected with

the conversion factor. The conversion factor includes the
field of view and the percentage of the slide surface (number
of horizontal/vertical transects and random fields) as well as
the total amount of air sucked in.

In addition to this traditional method, there is a range of
automated pollen counting devices available—most of them
still in test phase and not implemented in aerobiological rou-
tines (e.g. [13–15]). There is great variability in the methods
used of automated systems ranging from colour and shape
information, fluorescence microscopy, flow cytometry and la-
ser ablation mass spectrometry to Raman microscopy (see
[16] for a recent summary). Therefore, precision rates vary
and the number of pollen types counted varies as well depend-
ing on the method. Standardisation and scientific recommen-
dations for handling such data has still to be awaited since
there are possible pitfalls that have to be clarified first [16]:
(1) precision rates have to reach a certain minimum level, (2) a
wide range of pollen types has to be included in the automa-
tization, (3) comparability to pollen data assessed by Hirst-
type pollen traps (as described above) has to be assured, (4)
comparison datasets (if used) have to be continuously extend-
ed and proved to allow the detection of new pollen types in a
region and (5) flexibility to react on changes in the pollen
spectrum and special conditions (clumped or fragmented pol-
len grains) has to be implemented to correctly.

Up to now, there is no standard or EU regulation containing
pollen sampling and pollen analysis. However, the European
Aerobiology Society (EAS) in cooperation with the European
pollen database (EAN) published minimum recommendations
how pollen sampling and pollen analysis should be
standardised when using a sampler of the Hirst design [12].
EAN is a voluntary cooperation of local pollen monitoring
networks, charities, universities, private persons and govern-
mental entities and consists of more than 400 active pollen-
monitoring stations in Europe. The quality and completeness
of pollen concentration data within EAN is checked on a

Table 1. Recently defined and
recommend terminology for
aerobiology and especially for
defining pollen seasons as
baseline herein following Galán
et al. [7•]

Term (abbreviation) Description

Annual pollen integral (APIn)

Pollen *day/m3

Integral over time; replaces the index API and is obtained by summing
the average daily concentration over the whole year or by multiplying
the average concentration of the whole year

Seasonal pollen integral (SPIn)

Pollen *day/m3

Integral over time; replaces the index SPI and is obtained by summing
the average daily concentration over a given period of time or by
multiplying the average concentration of the whole season by the
season duration

Main pollen season (MPS) Time period of significant pollen concentrations in the atmosphere;
method of definition should be clearly stated

Pollen concentration expressed, e.g.
as pollen grains/m3

Number of pollen grains per unit volume of air

Pollen count Raw data of the aerobiological analysis; integer quantity that cannot be
compared and needs conversion to concentrations
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regular basis and makes significant contribution in European
projects and the development of forecast models such as
SILAM [17, 18] and CAMS [19]. Meanwhile, a technical
sheet about the sampling and analysis of airborne pollen
grains by use of the volumetric Hirst method was published
by EAS in cooperation with EAN with the goal to become an
EU standard [20]. It should be noted that all pollen season
definitions herein and in the literature cited are based on daily
pollen concentrations gained by Hirst-type pollen monitoring
stations.

Test of Two Different Pollen Season
Definitions to Various Aeroallergens

We selected two different pollen season definitions to give an
example of their applicability and functionality. The first is the
standard definition included in the EAN pollen database and
starts at the day with 1% of the APIn and ends at the day of
95% of the APIn. This definition was tested recently by Bastl
et al. [2••] against other definitions and was developed for
standard applications in aerobiology (research and routine
work), herein referred to as “EAN definition”. The second
definition was established by Pfaar et al. [5••], herein referred
to as “EAACI definition”, and works with pollen concentra-
tions instead of percentages and is different for different
aeroallergens: (1) The birch pollen season starts on the first
day of 5 days (out of seven consecutive days) with each of
these 5 days ≥ 10 pollen/m3 and with a sum of these 5 days of
≥ 100 pollen/m3 and ends on the last days fulfilling the same
requirements and (2) the grass and ragweed pollen season
starts on the first day of 5 days (out of seven consecutive days)
with each of these 5 days ≥ 3 pollen/m3 and with a sum of
these 5 days of ≥ 30 pollen/m3 and ends on the last days
fulfilling the same requirements. These definitions were tested
by Karatzas et al. [3, 4•] in addition and were developed for
clinical trials. The birch pollen season definition was applied
herein to birch, hazel and alder since all of them are shrubs/
trees. The grass/ragweed pollen season definition was applied
to grass, mugwort and ragweed for herbaceous plants herein.
It should be noted, that those definitions were developed for
birch, grasses, cypress, olive and ragweed [5••] and were hith-
erto not applied to other aeroallergens serving here as a first
test phase for more aeroallergens of importance such as hazel,
alder and mugwort.

Data used herein is comprised of pollen concentration
data of Vienna during the year 2018. Pollen data was re-
trieved from the EAN database. Pollen season definitions
were calculated for each of the six aeroallergens following
the respective definitions (EAN definition = grey arrows;
EAACI definition = black arrows; Figs. 1 and 2). Symptom
data was retrieved from the patient’s hay-fever diary (as in
[3, 4•] and [5••]), but was calculated as symptom load

index (SLI; see [21]). It should be noted that the symptom
data includes data on eye, nose and lung symptoms as well
as the medication and that users fill in voluntarily and are
thus not diagnosed patients. The SLI was calculated as
daily mean for the whole eastern regions of Austria, the
Pannonian Lowlands, to ensure high user numbers and thus
a well representability due to high user numbers [22]. This
short analysis shall serve as a first trial for different
aeroallergens and is therefore limited to a region and the
year of 2018. Results are described and discussed in the
following separate for each of the selected pollen seasons.

The hazel pollen season starts on the 9th of January
2018 and ends on the 8th of April 2018 based on the
EAN definition, whereas it starts on the 25th of January
2018 and ends on the 18th of March 2018 based on the
EAACI definition. The hazel pollen season is longer when
the EAN definition is used. The first hazel pollen concen-
trations are thus caught and also the first symptom in the
beginning and in mid of January. The EAN definition ends
after relevant pollen concentrations cease to occur. The
EAACI definition catches the beginning of MPS, starts
well before the peak and ends after a second small peak
around mid of March (Fig. 1 upper graph). However, it
should be noted that the second small peak in March co-
incides with the peak of the alder pollen season (see below
and Fig. 1 middle graph). This late occurrence of hazel
pollen can be attributed to the flower of ornamental plants,
the corkscrew hazel, which is often planted in parks and in
private gardens. The small and late peak is most possible
relevant for hazel pollen allergy sufferers, but the question
if alder pollen is more relevant at that time has to be asked.
The individual situation and the possible cross-reactivity
due to the close relationship of alder and hazel in the birch
family should be considered as well. The application of the
EAN and the EAACI definition works in this example for
the hazel pollen season.

The alder pollen season starts on the 25th of January
2018 and ends on the 4th of April 2018 based on the
EAN definit ion, whereas it starts on the 4th of
March 2018 and ends on the 5th of April 2018 based on
the EAACI definition. The alder pollen season is longer
when the EAN definition is used. The first alder pollen
concentrations are caught in the end of January/beginning
of February. The EAN definition ends with the period of
the last relevant occurrence of alder pollen nearly on the
same day as the EAACI definition. The EAACI definition
catches the MPS (Fig. 1 middle graph). The alder pollen
season ends in both cases before the birch pollen season
(see below), but overlaps with the hazel pollen season.
This is the usual case in Austria. Each of those seasons
shows a significant increase in the symptom load index
during the peak of the season. The alder pollen season
occurred later than on average in 2018 resulting in a break
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before the birch pollen season. This period is shorter than
usually for the selected year 2018. The application of the
EAN and the EAACI definition works in this example for
the alder pollen season.

The birch pollen season starts on the 8th of April 2018 and
ends on the 25th of April 2018 based on the EAN definition,
whereas it starts on the 7th of April and ends on the based on
the 2nd of May 2018 EAACI definition. The birch pollen
season is shorter when the EAN definition is used in contrast
to the case of hazel and alder. The birch pollen season started
rapidly in 2018, which is usually the case in Austria. Thus, the
MPS is caught by the EAN and the EAACI definition. The
EAACI definition catches also the fading of the birch pollen
season when the grass pollen season has already started (see
below). The birch and the grass pollen season may showmore
or less overlaps depending on the year. However, this possible
overlap should be considered especially for clinical trials and
for patients who are poly-sensitised and suffer from a birch
and a grass pollen allergy. The peaks in the symptom load
index during end of April are most possible attributed more
to the beginning of the grass pollen season than to the end of
the birch pollen season. The application of the EAN and the
EAACI definition works for the birch pollen season as already
shown in previous publications [3, 4•] and [5••].

The grass pollen season starts on the 27th of April 2018 and
ends on the 29th of July 2018 based on the EAN definition,
whereas it starts on the 25th of April and ends on the 13th of
August based on the EAACI definition. The grass pollen sea-
son is shorter when the EAN definition is used in contrast to
the weeds mugwort and ragweed (see below). First symptoms
and relevant grass pollen concentrations as well as the MPS
are caught by both pollen season definitions. There is a long
time period of fading grass pollen concentrations from around
mid of July until the end of August due to the flower of dif-
ferent grass species (Fig. 2 upper graph). Different grass spe-
cies may be of different importance to individual grass pollen
allergy sufferers (e.g. [23]). Therefore, multiple peaks in the
symptom data may vary in comparison to the grass pollen
concentrations reflecting the impact of the flower of certain
grass species. As an example, the peak around the 20th ofMay
in the symptom load index is higher than around the 13th of
May although the corresponding grass pollen concentrations
are lower at the same time. The late end of the grass pollen
season, especially for the EAACI definition, results in an over-
lap with the mugwort pollen season (see below) and the same
possible issue as with the overlap of birch and the grass pollen
season, although the frequency of mugwort pollen sensitiza-
tions in the population of Eastern Austria is much lower than
for grass and birch pollen [24]. The application of the EAN
and the EAACI definition works for the grass pollen season as
already shown in previous publications [3, 4•] and [5••] with
the only limitation that an earlier end of the season could be
more beneficial in the case of the year 2018.

The mugwort pollen season starts on the 9th of
July 2018 and ends on the 24th of August 2018 based on
the EAN definition, whereas it starts on the 25th July 2018
and ends on the 25th August 2018 based on the EAACI
definition. The mugwort pollen season is longer when the
EAN definition is used. The first very low mugwort pollen
concentrations are caught by the EAN definition, while the
EAACI definition catches the MPS accurately. The end of
the mugwort pollen season is equally caught by both def-
initions nearly on the same day (Fig. 2 middle graph). The
symptom load index stays almost on the same level during
the defined period. The symptom load index increases after
the peak during the last part of the mugwort pollen season.
This increase is most probable attributed to the flower of
ragweed (see below), which peaked in this time. The mug-
wort pollen season and its progress are not well reflected in
the symptom data. Explanations for this phenomenon could
be a lower user number, the relative low importance of the
flower of mugwort to pollen allergy sufferers in compari-
son with other aeroallergens, the occurrence of fungal
spores in the air during summer and autumn or the overall
relatively low mugwort pollen concentrations (in compari-
son with other pollen types). The application of the EAN
and the EAACI definition works in this example for the
mugwort pollen season.

The ragweed pollen season starts on the 21st of July 2018
and ends on the 19th of September 2018 based on the EAN
definition, whereas it starts on the 2nd of August 2018 and
ends on the 23rd of September 2018 based on the EAACI
definition. The ragweed pollen season is longer when the
EAN definition is used. The time period of low ragweed pol-
len concentrations is caught by the EAN definition. It ends
after the last relevant occurrence of ragweed pollen. The
EAACI definition catches the MPS, starts before the first sig-
nificant ragweed pollen concentrations and ends with low rag-
weed pollen concentrations. The peak period is reflected in the
symptom load index (Fig. 2 lower graph). The mugwort and
the ragweed pollen season overlap. However, the symptom
load index indicates a higher burden during the flower of
ragweed. It remains unknown if the burden from ragweed
pollen is higher due to higher pollen concentrations despite
lower prevalence [24] or if cross-reactivity between both pol-
len types and the overlap of both seasons could be the expla-
nation of this phenomenon. The application of the EAN and
the EAACI definition works for the ragweed pollen season as
well.

Summarising both pollen season definitions used, one
based on percentages and one based on pollen concentrations,
work well in this example to catch the concerned period of
relevant pollen concentrations. The EAACI pollen season def-
inition is more likely to focus on the MPS, whereas the EAN
pollen season definition is more likely to focus on the whole
period of low, but relevant pollen concentrations.
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Prerequisites and Requirements for Pollen
Season Definitions

The tools and terminology used have to be clearly stated
when a pollen season is defined. There should be no doubt
about the meaning of terms and about the methods used in
order to assure reproducibility and repeatability no matter
for which task (aerobiological routine or clinical trials). We
recommend using the recently defined terminology [7•];
see Table 1 for an excerpt of most important terms) to
avoid misunderstandings.

The completeness of pollen data used influences the
resulting start and end day of a pollen season. Pollen concen-
trations that were not measured cannot be considered.
Therefore, data gaps are a factor, which has to be considered
when selecting pollen data. The most complete a pollen
dataset is the better for the pollen season definition. In the test
described herein, ragweed pollen data was considered until the
30th of September (because more data was not available by
that time). Defining the ragweed pollen season in December
with data from October and November might shift the start
and end day.

Furthermore, the exact pollen season definition should
be selected with care due to a range of possible pitfalls
among them: (1) the influence of overlapping preceding
or successive pollen seasons; (2) the purpose of the re-
search question (are low pollen concentrations relevant
or is the MPS in focus?) and (3) symptom behaviour of
persons concerned, if relevant (e.g. during the flower of
different grass species, cross-reactivity). The pollen sea-
son definition chosen should consider all mentioned
issues.

Our findings are limited to pollen data gained by
Hirst-type pollen traps and routine aerobiological analyses
following the minimum recommendations [12]. It has to
be awaited if and how other data types gained, e.g. by
automated pollen samplers can be used for such applica-
tions. The burden of the persons concerned and the re-
sponsibility of research in this field and institutions
entrusted with pollen information has to be upheld in
any case to avoid any possible harm to pollen allergy
sufferers [16].

Conclusions

The definition of a pollen season is relevant since it may
influence the results in research or the concerned applica-
tion. A pollen season definition has to be formulated
clearly, in best case in an agreed terminology [7•], and
be based on robust methods including high-quality pollen
data, no matter if the APIn, SPIn or pollen concentrations
are used.

Pollen data based on scientific standards has to be the
fundament of pollen season definitions. Such high-quality
data is more difficult to receive since the financing of pollen
monitoring stations is becoming more and more challenging
nowadays. The EAN database has proved as a highly valu-
able tool and was the basis for most of the recent studies on
pollen season definitions [2••, 4•, 5••]. Up-to-date, there is
no other possibility than to use pollen data gained by the
current measuring technique (Hirst-type pollen traps and
minimum recommendations), which is standardised and sci-
entifically robust. The quality of pollen data has to be taken
into account at all times especially before it is used for ap-
plications that depend on accurateness, such as defining a
pollen season.

The aim of the question/hypothesis determines the possible
pollen season definition selected. The EAN definition proved
herein and in Bastl et al. [2••] highly useful if also low pollen
concentrations and the whole period of the presence of an
aeroallergen should be considered. Therefore, it can be rec-
ommended for aerobiological routine work such as pollen
calendars and pollen season analysis. However, it is only ap-
plicable retrospectively when pollen data is available for the
whole season.

The EAACI definition [5••] proved highly useful when
the MPS is in focus and a high, continuous exposure to a
specific aeroallergen has to be assured and a fast commu-
nication of the start/end of a pollen season is required.
Therefore, this definition is recommended for clinical tri-
als, because it works prospectively as well. Additionally,
it has been shown that the birch pollen season definition
works for hazel and alder and that the grass/ragweed pol-
len season definition works for mugwort as well. The
example is limited to a certain region and to 1 year, so
it should be analysed in more detail in future if the
EAACI pollen season definitions should be applied to
other aeroallergens as well (e.g. ash (Fraxinus)).
Interestingly, the average symptom load index for a sea-
son is about on the same level for the EAN definition and
the EAACI definition (definition 1 for EAN and 8 for
EAACI in [2••]) proposing a sufficient comparability be-
tween both for certain assessments.

Finally, the selection of a pollen season definition de-
pends on the specific needs of the research question and
deviations from already used and recommended

�Fig. 1 Pollen concentrations (grey curve and left y-axis; upper hazel
(Corylus), middle alder (Alnus), lower birch (Betula)) and symptom
load index (black curve and right y-axis) for important shrub/tree taxa
in Austria. Data originates from Vienna for pollen concentrations and
from the Pannonian Lowlands (Eastern part of Austria) for the
symptom data. Grey arrows mark the EAN definition based on
percentages. Black arrows mark the EAACI definition based on pollen
concentrations on daily basis and a certain sum for the start and end. Note
the longer duration of the pollen season based on the EAN definition
except for birch
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definitions may be justified if certain requirements exist
(e.g. regional framework, study design) and as long as
methods and terminology used are always clear and
precise.
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