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symptoms: pollen. Background: Airborne pollen is a major symptom trigger in allergic rhinitis

patients, but the impact of pollen differs among patients and regions and is
influenced by environmental factors. To study these complex relationships, there
is a need for data on the severity of symptoms in space and time. ‘Citizen sci-
ence’ is increasingly recognized as an effective tool to monitor changes in our
environment. The aim of this study was to investigate the feasibility of a citizen
science-based survey to monitor spatiotemporal variation in allergic rhinitis
symptoms.

Methods: Participants were recruited through the Web site Allergieradar.nl. After
registering by completing an extensive questionnaire, they entered (preferably
daily) their symptoms of eyes, nose, and lungs on a scale from 1 to 10, as well as
their geographic location.

Results: The registration questionnaire revealed that the majority of the partici-
pants (77%) had physician-diagnosed hay fever and 65% of the participants had
been tested positively for their allergy. This study shows that the symptom scores
of the participants are related to (i) pollen concentrations in the air, (ii) the self-
reported sensitivity profile, and (iii) the sales of prescription antihistamines in the
Netherlands.

Conclusion: Our data indicate that the collection of allergic rhinitis symptom data
by ‘citizen science’ is feasible and has an added value in studies on the impact of
pollen.

Correspondence

Letty A. de Weger, Department of
Pulmonology, Leiden University Medical
Center, P.O. Box 9600, 2300RC Leiden,
the Netherlands.

Tel.: (31)-71-5263578

Fax: (31)-71-5266927

E-mail: l.a.de_weger@lumc.nl

Accepted for publication 22 April 2014

DOI:10.1111/all.12433

Edited by: De Yun Wang

Symptoms of allergic rhinitis include sneezing, nasal obstruc-
tion, nasal itching, rhinorrhea (1), and often ocular symp-
toms (2). A major trigger for the symptoms of allergic
rhinitis is the presence of pollen in the air. However, the
impact of pollen on the severity of symptoms is influenced by
(i) the type of the pollen (e.g., grass) (3), (ii) the allergen
threshold of the sensitized individuals (4), (iii) ethnic group
(5), (iv) the time during the pollen season (6), (v) allergen
content of the pollen (7, 8), and (vi) environmental factors
like air pollution levels (9, 10).

To study the complex relationship between pollen, environ-
mental factors, and symptom severity in patients, data on when
and where which patients suffer from allergic rhinitis symp-
toms are required. Collection of patient symptoms, an impor-
tant outcome parameter in clinical trials (11), is costly and is
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often scheduled during a limited period in a small region. In
order to learn more about the severity and the spatiotemporal
distribution of allergic rhinitis symptoms in the Netherlands,
we started an innovative approach based on citizen science.
Using a public Web site www.allergieradar.nl (in Dutch), the
allergic rhinitis symptoms of participants were collected.
Because allergic rhinitis due to pollen is better known among
the public as hay fever, we used this term on our Web site.

The drawback of the ‘citizen science” approach is that the
individuals that score their symptoms do not necessarily have
physician-diagnosed allergic rhinitis/hay fever. The aim of
this study was to investigate whether this ‘citizen science’
approach is feasible and whether it results in the collection of
symptom scores that are related to pollen and that can be
used for scientific studies.
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Methods

Description of the Allergieradar Web site and the
recruitment of participants

In May 2009, the public Web site Allergieradar.nl was
launched. The launch of the Web site received substantial
attention in the media. Patients were recruited through the
media (e.g., radio, television, newspapers) throughout the
study period. In order to register, participants completed an
extensive questionnaire (see Appendix S1). The aim of the
questionnaire, developed in collaboration with a team of
medical professionals (allergists, pharmacists, ENT special-
ists, general practitioners), was to characterize the clinical
condition of the participants. Participants were also requested
to provide information on medication use to prevent or con-
trol their hay fever symptoms. Following registration, partici-
pants were instructed to use the Web site to report
(preferably daily) the severity of their nose, eye, and lung
symptoms on a scale from 1 to 10, which medication they
used that day, and their whereabouts on the map of the
Netherlands. Only symptoms of the reporting date or the day
before could be reported to prevent recall bias. These
reported symptoms were immediately translated into colored
dots on the map (Fig. 1). Registered participants could gen-
erate graphs of their symptoms in combination with the pol-
len counts on a password-protected part of the Web site and
show these to their physician. During registration, partici-

Figure 1 Screenshot of the ‘Allergieradar’ map of April 25, 2011,
showing the individual symptom scores of participants of the last
24 h, illustrating the current severity of allergic rhinitis symptoms.
Colored dots indicate no symptoms (yellow) to very severe symp-
toms (dark red).
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pants gave their consent to use their information for research
anonymously. All information is stored in an anonymous
way in the database, and therefore, no ethical issues were
applicable to this study.

Pollen counts

Pollen counts were determined (6) in Leiden, which is located
approximately 25 km from the west coast (52°23'N; 4°29'E).
Before generating graphs, daily pollen counts were square-
root-transformed. The flowering season of a pollen type was
calculated as the period beginning with 1% and ending with
95% of the annual sum of that pollen type.

Data analysis

The data from May 20,2009, until December 31, 2012, were
analyzed. Data from participants less than 7 years of age
were excluded, and 1.8% of the participants were between 7
and 12 years of age. Most of these children reported symp-
toms related to grass pollen exposure. Reported medication
was divided into the following groups: 1. oral medication, 2.
nasal sprays, 3. inhalers, 4. eye drops. For each day, the
mean maximum symptom score (=meanMSS) was determined
by selecting the maximum score of either nose, eye, or lung
symptoms and subsequently calculating the daily means of
these maximum scores (6). Participants indicating during reg-
istration that they were positively tested for only grass pollen
(mono-grass) or only positive for tree pollen (mono-tree)
were analyzed separately. Mean maximum symptom scores
were calculated on days with 4 or more entries from either of
these two participant subgroups.

The sales of prescription antihistamines (ATCcode R0O6A)
in the Netherlands were provided as monthly sales figures for
2009-2012 by Farminform (www.farminform.nl). For the
comparative analysis of these monthly sales, the monthly
meanMSSs were calculated. To study the relationship
between two parameters, the Pearson correlation coefficient
was calculated. Statistical analyses were performed using
the software package Intercooled STATA 11.0 (StataCorp,
College Station, TX, USA).

Results

Characterization of the participant group and entry of
symptom scores

Based on the registration questionnaire, 77% of the
participants had a physician-diagnosed hay fever and 65%
had been tested for sensitivity to aeroallergens (Table 1).
Self-reported positive testing was similar for grass (71%) and
tree pollen (72%). The majority of the participants used oral
medication (85%) and/or nasal sprays (67%). Most
participants live in the highly populated, coastal area of the
Netherlands (Table 1). Around 7000 entries of symptom
scores per year were submitted by approximately 500 partici-
pants (Table 2). The highest daily number of entries (144)
was obtained during the week after the launch of the Web
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Table 1 Characterization of the participant group based on informa-
tion from the registration questionnaire

2009-2012
Age range 7-84
Median age 39
Percentage of total participants
Men/women 47/53
Visited physician because of 85
hay fever symptoms
Physician-diagnosed hay fever 77
Screening for sensitization for allergens 65
Positive test for grass* 71
Positive test for tree pollen* 72
Positive test for weed pollen* 25
Symptoms of nose 88
Eyes 91
Lungs 51
Medication use 79
Oral medication (tablets, syrups)f 85
Nasal spray (antihistamine, 67
corticosteroids, others)t
Inhalerst 26
Eye dropst 10
Distribution over the Netherlands
Coastal area (western part) 40
Northeast 13
Mid-east 29
Southeast 18

*Percentage of participants that claim to have been tested.
tPercentage of the participants that use any medication.

site, due to much attention in the media. In other years, the
maximum number of entries occurred during the tree pollen
season (Fig. 2A). Most participants entered their scores not
more than five times, while only 1-4% of the participants
submitted scores more than 100 times a year (Table 2).
Participants suffered most from nose and eye symptoms and

Table 2 Analysis of the entries of symptom scores in the 4 years.
Since the Web site was launched on May 20, 2009, data from that
year are incomplete

2009 from
May 20 2010 2011 2012

Total entries/year 6521 7089 6516 6905
Maximum number of 144 b4 73 58
entries per day

Number of participants 512 486 513 512

that submitted scores
Percentage of participants
submitting their scores

1-5 times/year 80 77 82 81
6-10 times/year
11-20 times/year
21-100 times/year
More than 100 times/year

- o »~ ©
B~ 00O 01
B O WO
B~ o1 o1 o

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd

AR symptoms monitored by citizen science

to a lesser extent from lung symptoms (Table 2). Only 0.7%
of the participants indicated to suffer exclusively from lung
symptoms.

Analysis of the daily scores for symptoms

The daily means for nose and eye symptoms were always
higher than the daily means for lung symptoms. In 89% of
the individual scores, the daily scores for nose and eye symp-
toms were higher than the scores for lung symptoms.

The meanMSS followed in large the course of the pollen
counts (Fig. 2B). In the beginning of each year, the appear-
ance of hazel and alder pollen was accompanied by an
increase in symptoms. In early January 2010 and 2011 and
December 2012 small peaks of alder pollen from the early
flowering alder species (12) coincided with small peaks in
symptoms (Fig. 2B). During days with high concentrations
of alder pollen (>600 pollen/m> in 2010 and 2012) meanMSSs
increase even further. One of the main peaks in the symptom
scores occurred in the birch pollen season (meanMSS = 6.1
and 6.9 in 2010 and 2011, respectively), except for 2012; in
that year, the birch pollen counts were historically low due
to frost damage of the catkins in February and allergic
patients reported clearly less symptoms (highest mean-
MSS = 5.1). Interestingly, this low birch pollen season did
not overlap with the poplar and ash pollen season which it
usually does. The symptoms showed an increase when both
poplar pollen and ash pollen were present in high quantities
(data not shown) and were reduced during the exceptionally
low birch pollen season (Fig. 2B). A second main peak in the
meanMSS occurred during the grass pollen season. High
grass pollen counts were often accompanied by high symp-
tom scores (6).

Because the symptoms followed in large the pollen counts,
we studied the correlation between the meanMSS of the par-
ticipants and the major allergenic pollen types, alder, birch,
and grass pollen during their respective flowering seasons.
The grass pollen counts show a good correlation coefficient
in all 3 years varying from 0.57 (2012) to 0.66 (2010), which
is in a similar range as found in a clinically well-defined grass
pollen-allergic patient group (6). Alder pollen showed a good
correlation in 2010 (0.68) and 2011 (0.59), but a weak one in
2012 (0.18). Birch pollen showed a low correlation with
symptom scores and in 2011 (—0.08) and 2012 (—0.23) even
negative correlation coefficients. The correlations for birch
pollen were only slightly improved by using exclusively the
symptom scores of participants living in the region close to
the pollen trap (data not shown).

Analysis of the symptom scores of participants that claim
to be either mono-grass pollen or mono-tree pollen sensitized
revealed that the latter sent in scores almost exclusively dur-
ing the tree pollen season and these scores corresponded to
the peaks in the tree pollen counts (Fig. 3). The participants
claiming to be mono-grass pollen sensitized sent in their
scores mostly during the grass pollen season, and their scores
corresponded to the grass pollen concentrations. Some of the
latter participants also sent in their scores during the tree
pollen season, but these scores were often low.
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Figure 2 Number of daily scores from May 20, 2009, until Decem-
ber 31, 2012 (A, red line), mean maximum symptom scores of the

Mean maximum symptom score

o
9]
Lo ©
a
»
lo §
L2
o
S
Fs >
1S
3
Fo 2
=
©
£
c
©
]
=

participants (B, blue line), and the square-rooted pollen counts of
alder (orange bars), birch (yellow bars), and grass (green bars).

T
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Figure 3 Mean maximum symptom score of the participants (blue
line) and of the participants claiming to be mono-tree pollen allergic
(red dots) or mono-grass pollen allergic (green dots). At the bottom
of the figure, yellow blocks indicate the presence of tree pollen

Prescription antihistamines

The numbers of monthly sales of prescription antihistamines
for systemic use in the Netherlands appeared to correlate very
well with the monthly meanMSS of the participants of Aller-
gieradar.nl (correlation coefficient = 0.88). Each year the sales
as well as the symptoms started to increase with the presence
of alder pollen, both increasing even further with the presence

T T
01jan2012 01jan2013

Date

(alder, hazel, or birch) and green blocks indicate the presence of
grass pollen in the air. Because the data from 2009 are not
complete, this year is not shown in this analysis.

of birch pollen (Fig. 4), except for 2012: After an increase
during the first 3 months of that year, both sales and symp-
toms decreased in April when historically low birch pollen
was counted. During the grass pollen season, sales, symptoms,
and grass pollen peaked in June. Interestingly in 2010, when
the birch pollen season and the grass pollen season were not
overlapping (unlike in 2011 and 2012), the monthly mean-
MMS and the sales both showed distinct peaks.

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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Figure 4 Monthly mean of the symptom scores entered in Allergi-
eradar.nl (dashed line) and the monthly sales of prescription antihis-
tamines (x10% in the Netherlands (continuous line). Bars indicate
the monthly total counts for alder (orange), birch (yellow), and grass

Discussion

This study shows that it is feasible to use citizen science as a
tool to monitor temporal variation in symptom severity of
allergic rhinitis and it may have an added value in studies on
allergic rhinitis symptoms. Our analysis shows that the symp-
tom scores of the participants are associated with (i) the pol-
len (e.g., grass and alder) concentrations in the air, (ii) the
sensitivity profile that the participants claim to have, and (iii)
the sales of prescription antihistamines in the Netherlands.
However, the relationship between symptoms and birch pol-
len counts appeared to be weak. The questionnaire completed
during registration showed that the large majority of the par-
ticipants had a physician-diagnosed hay fever and had been
tested for their allergy. Furthermore, during registration, the
vast majority of the participants (99.3%) indicated to suffer
from nose and/or eye symptoms. These results suggest that
the majority of the symptoms reported by the participants
are related to allergic rhinitis, including eye symptoms. Citi-
zen science has increasingly proven to be an effective tool in
monitoring environmental changes [e.g., (13, 14)]. Changes in
the pollen concentration in the air are a relevant trigger for
symptom development in pollen-allergic patients (15). The
advantage of a citizen science approach for collecting hay
fever symptoms is that numerous participants spread over a
large area can enter their symptom scores during the whole
year. However, a drawback of this approach is that allergic
rhinitis is potentially not physician diagnosed, and therefore,
it is not sure that all the symptoms reported by the partici-
pants are caused by an allergic disorder. To overcome this
problem, we asked the participants at their registration to fill
in an extensive questionnaire on their symptoms. Analysis of

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd

pollen (green). In this analysis, May 2009 was omitted because the
registration of the symptom scores in this month was not com-
plete.

this questionnaire showed that the majority of the partici-
pants group is most likely suffering from hay fever. The par-
ticipants suffered mostly from both nose and eye symptoms
and less from symptoms of the lungs. Their self-reports indi-
cate that the majority have been tested positively for grass
(71%) and/or birch pollen (72), which is in line with results
from a multicenter French study (16). The most frequently
used medication is oral medication followed by nasal spray.
These observations are in line with studies in clinically well-
defined patient groups (6, 16-18). The questionnaire also
enabled us to discriminate participants that were mono-tree
sensitized or mono-grass sensitized (according to self-report-
ing) and they reported high symptom scores mainly during
the grass and tree pollen season, respectively, showing that
the information on sensitization provided by the participants
in the questionnaire correlates well with their response to the
pollen.

Most clinical studies focus on one particular pollen season,
for example birch or grass pollen. Using citizen science as a
tool, we collected symptoms through all seasons and we
could show that, besides grass and birch pollen, alder pollen
is a relevant allergenic pollen, which is associated with
increased symptoms as early as end of December/January.
The symptom scores of 2012 suggest that also ash and/or
poplar pollen may be relevant allergenic pollen as the
symptom scores increased during a period when these two
pollen types were dominantly present.

The highest symptom scores were observed during the
birch and the grass pollen season. For grass, the severity of
the symptoms showed a good correlation with the pollen
counts. Among the tree pollen, alder also showed a good
correlation in two of the 3 years, while birch pollen showed
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little, and sometimes even a negative, correlation. It needs to
be noted that the pollen counts are performed in one place,
whereas the symptoms come from all over the Netherlands.
Pollen counts from Leiden most likely are indicative for a
large part of the Netherlands. Timing of the flowering season
of several relevant pollen types is largely comparable with
the other pollen counting station in the southeast part of the
Netherlands in Helmond (L. A. de Weger, unpublished data).
Of course, local variation in vegetation and weather will
result in different exposures, and limited differences in timing
of the flowering season may occur between the northern and
the eastern part of the Netherlands. We considered the possi-
bility that this regional difference explained the poor correla-
tion with birch pollen, but when using only the symptoms of
the participants from the region around Leiden, the correla-
tion coefficients with birch pollen only slightly improved.
Other explanations for this weak correlation may be that (i)
birch pollen can differ in their allergen content from day to
day (7) and (ii) participants were not well characterized and
thus may respond to pollen of other trees like ash (19), which
is often present in high quantities in the air at the same time
as birch pollen. These observations indicate that for birch
pollen the correlation with the symptoms of this participant
group may be more complicated [see also (20)] and thus lim-
its the use of these data. The symptom scores were highly
correlated with the sales of prescription antihistamines. Inter-
estingly, these sales numbers and symptom scores in 2010
and 2011 were highest during the birch pollen season, while
in 2012 these sales numbers and the symptom scores were
clearly reduced due to the low amounts of birch pollen pro-
duced in that year.

Almost simultaneously with Allergieradar, another web-
based symptom survey, ‘Patient’s Hay-fever Diary’ (PHD),
was launched in several European countries (20-23). This ini-
tiative was also successful in generating an interesting symp-
tom database which is expected to be useful for personalized
symptoms forecasts (20, 21, 23). Differences with our
approach are that whereas there are more participants in
PHD, it lacks a registration questionnaire and the time span
over which previous symptoms can be entered goes back to
1 week compared to 1 day back in our approach, which may
introduce a recall bias in PHD.

Since the start of Allergieradar.nl, 2023 participants sent in
27 031 symptom scores, but the majority of the participants
sent in their symptoms less than six times per year. The num-
ber of daily entries was related to the pollen counts, indicat-
ing that the participants are more motivated to send in their
symptom scores when they suffer from their symptoms.

References

1. Bousquet J, Khaltaev N, Cruz AA, Den-
burg J, Fokkens WIJ, Togias A et al. Aller-
gic Rhinitis and its Impact on Asthma

(ARIA) 2008 update (in collaboration with 2008;8:484-488.

2. Katelaris CH, Bielory L. Evidence-based
study design in ocular allergy trials.
Curr Opin Allergy Clin Immunol

de Weger et al.

Similar results have also been observed in the PHD study
(22). This is a clear limitation of a citizen science-based sys-
tem such as Allergieradar. It needs to be noted that because
our participants had to complete an extensive questionnaire
before entering their daily scores, we expect that even the
participants with a low number of entries will submit reliable
scores. Nevertheless, days with low numbers of entries, such
as the days outside the pollen season with less than 10 entries
per day, offer less detailed and reliable information. Next to
increasing the number of participants, it is one of our con-
cerns to improve the compliance of the participants. There-
fore, we recently introduced a smartphone App to facilitate
the entry of symptom scores.

The current approach may contribute to improved self-
management in the control of pollen-related allergy. Personal
graphs of symptoms and pollen that can be generated are
likely to increase awareness of which pollen type(s) is/are the
causative agent(s) of the symptoms. Although it is important
to keep in mind that the participants are not doctor diag-
nosed, this study shows that allergic rhinitis symptoms col-
lected by citizen science are relevant, and may contribute to
studies on hay fever forecasts or on, for example, the interac-
tion between pollen and air pollution exposures.

Acknowledgments

This study was supported (in part) by a grant from MSD.
We thank all participants of Allergieradar for submitting
their symptom scores. We thank Christian Taube for helpful
discussions and the team of triptic for their support.

Author contributions

EodB, AvV, LdW, and PSH designed the study; EodB, AvV,
and LdW designed the Allergieradar Web site; LdW and
AvVV analyzed the data; LdW wrote the manuscript; AvV
and PSH contributed in writing and editing the manuscript.
All authors approved the final version of the manuscript.

Conflicts of interest

The authors declare no conflicts of interest.

Supporting Information

Additional Supporting Information may be found in the
online version of this article:
Appendix S1. Questionnaire.

Bergmann KC, editors. Allergenic Pollen:
A Review of the Production, Release, Distri-
bution and Health Impacts. Dordrecht:
Springer, 2012; 161-216.

the World Health Organization, GA(2)LEN 3. de Weger LA, Bergmann KC, Rantio-Leh- 4. Ciprandi G, Filaci G, Negrini S, De Amici

and AllerGen). Allergy 2008;63(Suppl 86):8—

timédki A, Dahl A, Buters J, Déchamp C
160. et al. Impact of pollen. In: Sofiev M,

M, Fenoglio D, Marseglia G. Serum leptin
levels in patients with pollen-induced allergic

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd



de Weger et al.

rhinitis. Int Arch Allergy Immunol
2009;148:211-218.

. Geller-Bernstein C, Arad G, Keynan N,

Lahoz C, Cardaba B, Waisel Y. Hypersensi-
tivity to pollen of Olea europaea in Israel.
Allergy 1996;51:356-359.

. de Weger LA, Beerthuizen T, Gast-Strook-

man JM, van der Plas DT, Terrechorst I,
Hiemstra PS et al. Difference in symptom
severity between early and late grass pollen
season in patients with seasonal allergic rhi-
nitis. Clin Transl Allergy 2011;1:18.

. Buters JT, Kasche A, Weichenmeier I, Scho-

ber W, Klaus S, Traidl-hoffmann C et al.
Year-to-year variation in release of Bet v 1
allergen from birch pollen: evidence for geo-
graphical differences between West and
South Germany. Int Arch Allergy Immunol
2008;145:122-130.

. Galan C, Antunes C, Brandao R, Torres C,

Garcia-Mozo H, Caeiro E et al. Airborne
olive pollen counts are not representative of
exposure to the major olive allergen Ole e 1.
Allergy 2013;68:809-812.

. Armentia A, Lombardero M, Callejo A,

Barber D, Martin Gil FJ, Martin-Santos JM
et al. Is Lolium pollen from an urban environ-
ment more allergenic than rural pollen? A/ler-
gol Immunopathol (Madr) 2002;30:218-224.

. D’Amato G, Cecchi L. Effects of climate

change on environmental factors in respira-
tory allergic diseases. Clin Exp Allergy
2008;38:1264-1274.

. Akerlund A, Andersson M, Leflein J, Lild-

holdt T, Mygind N. Clinical trial design,
nasal allergen challenge models, and consid-
erations of relevance to pediatrics, nasal
polyposis, and different classes of medica-
tion. J Allergy Clin Immunol 2005;115:S460—
5482.

. Gassner M, Gehrig R, Schmid-Grendelmeier

P. Hay fever as a Christmas gift. N Engl J
Med 2013;368:393-394.

. Donnelly A, Crowe O, Regan E, Begley S,

Caffarra A. The role of citizen science in
monitoring biodiversity in Ireland.

Int J Biometeorol 2013, doi: 10.1007/
$00484-013-0717-0.

. Luciano JS, Cumming GP, Wilkinson MD,

Kahana E. The emergent discipline of health
web science. J Med Internet Res 2013;15:
el66.

. Canova C, Heinrich J, Anto JM, Leynaert

B, Smith M, Kuenzli N et al. The influence
of sensitisation to pollens and moulds on
seasonal variations in asthma attacks. Eur
Respir J 2013;42:935-945.

. Bousquet PJ, Demoly P, Devillier P, Mesbah

K, Bousquet J. Impact of allergic rhinitis
symptoms on quality of life in primary care.
Int Arch Allergy Immunol 2013;160:393-400.

. Bousquet J, Annesi-Maesano I, Carat F,

Leger D, Rugina M, Pribil C et al. Charac-
teristics of intermittent and persistent allergic
rhinitis: DREAMS study group. Clin Exp
Allergy 2005;35:728-732.

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd

AR symptoms monitored by citizen science

19.

20.

21.

22.

23.

. Chivato T, Valovirta E, Dahl R, de Monchy

J, Bloch TA, Palkonen S et al. Allergy, living
and learning: diagnosis and treatment of aller-
gic respiratory diseases in Europe. J Investig
Allergol Clin Immunol 2012;22:168-179.
Hemmer W, Focke M, Wantke F, Gotz M,
Jarisch R, Jager S et al. Ash (Fraxinus excel-
sior)-pollen allergy in central Europe: spe-
cific role of pollen panallergens and the
major allergen of ash pollen, Fra e 1. Allergy
2000;55:923-930.

Bastl K, Kmenta M, Jiger S, Bergmann
KC, Berger U. Development of a symptom
load index: enabling temporal and regional
pollen season comparisons and pointing out
the need for personalized pollen information.
Aerobiologia 2014, doi: 10.1007/s10453-014-
9326-6.

Berger U, Karatzas K, Jager S, Voukantsis
D, Sofiev M, Brandt O et al. Personalized
pollen-related symptom-forecast information
services for allergic rhinitis patients in Eur-
ope. Allergy 2013;68:963-965.

Karatzas K, Voukantsis D, Jager S, Berger
U, Smith M, Brandt O et al. The patient’s
hay-fever diary: three years of results from
Germany. Aerobiologia 2013;30:1-11.
Kmenta M, Bastl K, Jiger S, Berger U.
Development of personal pollen informa-
tion-the next generation of pollen informa-
tion and a step forward for hay fever
sufferers. Int J Biometeorol 2013, doi: 10.
1007/s00484-013-0776-2.



O©CoOoO~NOOUI WNE

Registration questionnaire Allergieradar (translated from Dutch):

la. Do you ever suffer from nose symptoms that persist for at least 10 days? Symptoms
may include sneezing, nasal drip, itching nose, or blocked nose. Note: this does not apply
to nose symptoms that are accompanied by green mucus (snot) or by fever (temperatures
higher than 38°C).

O yes (question 1b and 1c appear)

[0 no (question 2 appears)

1b. In which period(s) do you experience nose symptoms (more answers are
possible)?

throughout the whole year

in spring (February until April)

in summer (May until July)

in autumn (August until October)

in winter (November until January)

Ooooon

1c. What do you think is the trigger of your nose symptoms?

0O pollen

0O animals (question 1d appears after checking this box)

O house dust mite

O irritants (e.g. cigarette smoke, perfumes, baking /roasting air, temperature
changes)

do not know

O

1d. How often are you in contact with the animals for which you
arealergic?

daily

afew times per week

afew times per month

afew times per year

hardly

Ooooon

2a. Do you ever suffer from eye symptoms, like tears, itching, red and swollen eyes,
without having afever (temperatures higher than 38°C)?

O yes (question 2b and 2c appear)

0 no (question 3 appears)

2b. In which period(s) do you have eye symptoms (more answers are possible)?
throughout the whole year

in spring (February until April)

in summer (May until July)

in autumn (August until October)

in winter (November until January)

Ooooon

2c What do you think isthe trigger of your eye symptoms?
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Oooon

O

pollen

animals (question 2d appears after checking this box)

house dust mite

irritants (e.g. cigarette smoke, perfumes, baking /roasting air, temperature
changes)

do not know

2d. How often are you in contact with the animals for which you
arealergic?

daily

afew times per week

afew times per month

afew times per year

hardly

Ooooon

3a. Do you have regular lung symptoms such as coughing, wheezing and/or shortness of

breath?

O yes (question 3b and 3c appear)

no

3b. In which period(s) do you have lung symptoms (more answers are possible)?

Ooooon

3cWwW
O
O
O
O

O

throughout the whole year

in spring (February until April)

in summer (May until July)

in autumn (August until October)
in winter (November until January)

hat do you think is the trigger of your lung symptoms?

pollen

animals (question 3d appears after checking this box)

house dust mite

irritants (e.g. cigarette smoke, perfumes, baking /roasting air, temperature
changes)

do not know

3.d. How often are you in contact with the animals for which you
arealergic?

daily

a few times per week

afew times per month

afew times per year

hardly

Ooooon

If “no” is the answer to questions 1, 2, and 3, a message appears saying that since the
participant claims to have no symptoms at all, it is very unlikely that he/she suffers from
alergies or asthma, and that, therefore, there is no need to complete this questionnaire.
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If one or more of the above mentioned questions are answered by ‘yes’ , the participant
can proceed to the next question.

4a. Have you ever seen a general practitioner or a specialist for the above mentioned
symptoms?

0O yes (question 4b appears)

[0 no (question 4e appears)

4b. Did the general practitioner or a specialist ever diagnose you with “hay
fever«?

O yes

no

4c. Have you ever been tested for your allergy (by a skin prick test or blood test)?
0O yes (question 4d appears)
[0 no (question 4e appears)

4d. For which allergens was the test positive (you may check more than
oneitem)?
0O treepollen
0 hazel
0 alder
0 hirch
o other, namely.....
0 unknown
0 grasspollen
O weed pollen (like mugwort)
mugwort
plane
sorrel
ragweed
other, namely......
unknown

O 0O O0OO0OO0O0

cat

dog

horse

rodents

house dust mite
food

unknown

Ooooooon

4e. For which allergens do you think you are alergic (you may check
more than one)?
0O treepollen
0 hazel
o alder
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0 hirch
o another namely.....
0 unknown
0 grasspollen
0O weed pollen (like mugwort)
mugwort
plane
sorrel
ragweed
another, namely......
unknown

O 0O O0OO0OO0O0

cat

dog

horse

rodents

house dust mite
food

unknown

Ooooooon

5. Do you smoke?
O yes
no

6a. Do you use medication for the above mentioned nose, eye and/or lung
symptoms?

O yes (question 6 b appears)

no

6b. Which medication do you use (you may check more than one)
(An extensive list with brand names appears).

7. What is your year of birth?
8. Areyou:

0O mae

0O female

9. What are thefirst 4 digits of your postal code?
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