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Abstract
Background: Google Trends (GTs) is a web‐based surveillance tool that explores the 
searching trends of specific queries via Google. This tool  proposes to reflect the 
real‐life epidemiology of allergic rhinitis and asthma. However, the validation of GTs 
against pollen concentrations is missing at the country level.
Objectives: In the present study, we used GTs (a) to compare the terms related to al‐
lergy in France, (b) to assess seasonal variations across the country for 5 years and (c) 
to compare GTs and pollen concentrations for 2016.
Methods: Google Trends queries were initially searched to investigate the terms re‐
flecting pollen and allergic diseases. 13‐ and 5‐year GTs were used in France. Then, 
5‐year GTs were assessed in all metropolitan French regions to assess the seasonality 
of GTs. Finally, GTs were compared with pollen concentrations (Réseau National de 
Surveillance en Aerobiology) for 2016 in seven regions (GTs) and corresponding cities 
(pollen concentrations).
Results: The combination of searches for “allergy” as a disease, “pollen” as a dis‐
ease cause and “ragweed” as a plant was needed to fully assess the pollen season in 
France. “Asthma” did not show any seasonality. Using the 5‐year GTs, an annual and 
clear seasonality of queries was found in all regions depending on the predicted pol‐
len exposure for spring and a summer peak but not for winter peaks. The agreement 
between GT queries and pollen concentrations is usually poor except for spring trees 
and grasses. Moreover, cypress pollens are insufficiently reported by GTs.
Conclusions: Google Trends cannot predict the pollen season in France.

K E Y W O R D S

allergy, asthma, google trends, pollen, rhinitis

G R A P H I C A L  A B S T R A C T
Google Trends (GTs) is a web‐based tool that explores searching trends. This tool was used to search the terms related to allergy in France, 
to assess 5‐year seasonal variations across the country and to compare GTs with the pollen concentrations for 2016. The combination of 
terms “allergy,” “pollen” and “ragweed” was needed to fully assess the pollen season in France. GTs cannot predict the pollen season in 
France.

mailto:jean.bousquet@orange.fr


1912  |     BOUSQUET et al.

1  | INTRODUC TION

For patients who are allergic to pollen, knowledge regarding the 
onset and duration of the pollen season is of great importance.1-4 It 
is therefore essential to be able to forecast the onset of the pollen 
season as well as to characterize seasons in different places using 
sentinel networks.5-7 Pollen concentrations can assess the exposure 
of pollen‐allergic patients.8 The assessment of allergen content in 
the air is feasible9 but requires sophisticated methods that may not 
account for all of the pollen species in the ambient air. Furthermore, 
individual measurements are not feasible. Meteorological data may, 
in the future, be of interest for predicting the onset of the season, 
but more data are required.10 Combining several sources using ad‐
vanced data engineering may also be important but these data are 
still complex and, in many different areas, not yet available for all 
pollen species.5,6,11

Google Trends (GTs) is a web‐based surveillance tool that uses 
Google to explore the searching trends of specific queries. Recent 
studies have suggested the utility of GTs for assessing the sea‐
sonality of allergic diseases.12-14 GTs closely reflect the real‐world 
epidemiology of allergic rhinitis and could potentially be used as a 
monitoring tool for allergic rhinitis.13,15 However, there are cultural 
differences between countries, and, therefore, the same terms 
might not be used similarly in all countries.13 Moreover, for the de‐
velopment of a pan‐European sentinel network, these terms should 
be clearly defined.

France is a country with several climates (Figure S1), and the 
major allergenic pollen species can be found with different levels 
depending on the climate (Cypress, Birch, Grass and Ragweed). 
It is therefore an interesting country to study. The present study 
was conceived to explore the use of GTs in the epidemiological 
surveillance of AR in conjunction with pollen concentrations. In 
the present study, we analysed multiple time series of Google 
search data on rhinitis, allergy and asthma in France from 2004 
to 20 December 2016. We compared RNSA (Réseau National de 
Surveillance en Aerobiologie) pollen concentrations in some French 
regions with GTs for 2016. The aim was (a) to assess whether GT 
queries could provide an accurate report on seasonality of rhinitis, 
asthma or pollen, and (b) to  determine whether GTs differ from 
pollen concentrations.3,16,17

2  | METHODS

2.1 | Google Trends

Google Trends are based on Google Search and show how often a 
particular search term is entered relative to the total search volume 
across various regions of the world and in various languages. The 
horizontal axis of the main graph represents time (starting from 
2004), and the vertical axis shows how often a term is searched rela‐
tive to the total number of searches globally. Google Trends are one 
of the world’s largest real‐time data sets with trillions of searches 

every year. Examining GTs provides a unique perspective on what 
people are currently interested in and curious about. Increases in 
GTs therefore occur during an outbreak of a disease18,19 or when a 
big news story is reported (awareness peak).20

According to Google (https​://suppo​rt.google.com/trend​s/
answe​r/43655​33?hl=en), search results are proportionate to the 
time and location of a query. Each data point is divided by the total 
searches of the geography and time range it represents, in order to 
compare relative popularity. Otherwise, places with the greatest 
search volume would always have the highest ranking. The result‐
ing numbers are then scaled on a range of 0 to 100 based on a 
topic’s proportion to all searches on all topics. Different regions 
that show the same number of searches for a term may not have 
the same total search volumes.

We attempted to search for all possible terms or combinations. 
However, the following terms were used:

•	 “rhinitis,” “allergic rhinitis,” “hay fever,” “asthma,” “allergy,” “con‐
junctivitis” (disease and/or medical condition or research term),

•	 “pollen” (disease cause or research term),
•	 “birch,” “cypress,” “grass,” “Parietaria,” “ragweed,” “Ambrosia,” ash 

(plant or research term). The terms are those proposed by GTs (eg 
Poaceae for grass, birch for Betula).

•	 “antihistamine,” “salbutamol,” “seretide,” “symbicort,” “ter‐
butaline” (drug or medication or research term), “cetitizine,” 
“desloratadine,” “fexofenadine,” “loratadine,” “levocetirizine” 
(antihistamine or medication or treatment or drug or research 
term). The terms were selected using the generic names except 
for combinations (“seretide” and “symbicort”). “Innovair” was not 
retrieved.

•	 RNSA (research term).

We did not analyse intranasal or inhaled corticosteroids since these 
formulations cannot be distinguished. Moreover, there were very few 
queries with “fluticasone” or “mometasone.”

Only the terms associated with “disease,” “plant,” “medication” 
and “subject” are translated by GTs in all languages. Those associ‐
ated with “research terms” are not translated. Moreover, “research 
terms” queries were similar and always identical to the other terms. 
We did not therefore consider “research terms” in the study.

Some terms cannot be used to assess pollens with GTs (eg olive 
or mugwort) because they refer to terms not related to pollens (eg 
olive oil).

Searches were conducted in French but for an international jour‐
nal we used the English translations.

2.2 | Outcomes

We first focussed on the terms used in the GT queries from 2004 
to 2016 and compared the terms for 13 years, 5 years and the past 
12 months. We then selected the time frame and the terms to be 
studied.

https://support.google.com/trends/answer/4365533?hl=en
https://support.google.com/trends/answer/4365533?hl=en
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We examined the GT queries in France and in the 22 Mainland 
French Regions. Mainland France (métropolitaine) was divided into 
22 regions before 2016 (Figure S1: climates of France). GTs were ex‐
amined by visual inspection as the seasonality of GTs was suffi‐
ciently clear.

2.3 | Pollen concentrations

We used pollen concentrations provided by the RNSA for 2016 and 
compared the pollen seasons for the major allergenic taxa of the 
area with GTs. We selected seven French regions depending on 
their climate and pollen seasons (Ile‐de‐France, Limousin, Lorraine, 
Midi‐Pyrénées, Nord‐Pas‐de‐Calais, Pays de la Loire, Provence‐
Alpes‐Côte d’Azur and Rhône‐Alpes) and one representative city 
where the pollen concentrations were available (Paris, Limoges, 
Metz, Toulouse, Lille, Cholet, Aix‐en‐Provence and Lyon (Figure S1). 
The major allergenic pollen taxa are represented in these regions 
(Cupressaceae, Birch, Ash, Grass and Ragweed). Moreover, the total 
number of taxa was reported to reflect the entire pollen content of 
the air pollen rain. Pollen concentrations were performed in each 
centre individually and for a period of 31 to 39 weeks.16,17,21

2.4 | Agreement between pollen 
concentrations and GT

There are many ways of assessing agreements between two meas‐
urements. Agreement between methods with multiple observa‐
tions can be used but the method proposed by Bland and Altman22 

does not appear to be possible for the present study since the lev‐
els of pollen concentrations vary widely between species (eg very 
large concentrations for cypress pollen by comparison to others).

We used two different methods to quantify the agreement 
between GTs and pollen concentrations. In the first analysis, we 
calculated the Spearman correlations between the GT measure‐
ments and the pollen concentrations for each region. High correla‐
tions (close to one) indicate that the two series co‐vary in a similar 
way, while values close to zero indicate that the two series vary 
independently.

In the second analysis, we quantified the agreement between 
the annual peak of pollen and the annual peak of GT queries. Peaks 
were defined using two cut‐offs, the 75th and the 95th percentiles. 
Agreement in occurrence of peaks was assessed using Cohen’s 
kappa statistic. Values of <0 indicate no agreement, while often, 
values below 0.40 are considered as poor agreement, 0.40‐0.75 as 
fair to good agreement and over 0.75 as excellent agreement.23 The 
medians, 75 and 95 percentiles, were computed for each measure 
(pollen concentrations and GT measurements). For pollen concen‐
trations, there are periods with zero levels and we only computed 
periods with over 1 pollen/m3. On the other hand, for GTs, there are 
queries all year round and we computed all of the year's data. We 
used two classical cut‐offs: 75th percentile for the pollen season or 
significant GT queries and 95th percentile for the peak of the pollen 
season or peak of GT queries. In the kappa test, we calculated the 
average time of the seasons and of the peaks of seasons for the five 
pollen taxa (Cypress, Birch, Ash, Grass and Ragweed) as well as the 
three GT measurements (allergy, pollen and ragweed).

 

GT query
Number of queries (GT 
search)

Selected term for fur‐
ther analysesGT term 13 y 5 y Past year

Allergy “Disease” 52 52 67 Yes

Allergy “Research term” 38 40 51 No (“research term” fol‐
lows “disease” but at a 
lower level

Hay fevera “Disease” 3 3 3 Yes

Rhinitis “Research term” 4 4 5 Yes

Asthma “Disease” 14 12 14 No seasonal pattern

Conjunctivitis “Disease” 9 10 14 No seasonal pattern

Pollen “Disease cause” 12 12 16 Yes

Ragweed “Plant” 4 4 4 Yes

Birch   8 8 11 Yes

Poaceaeb “Plant” 4 4 5 No seasonal pattern

Ash “Research term” 1 1 1 No seasonal pattern

Cypress “Plant” 1 1 1 No seasonal pattern

Parietaria “Plant” 0 0 0 No

Antihistamines “Treatment” 3 4 6 Yes

RNSA “Research term” 0 0 0 No

aGeneric term used for allergic rhinitis or rhinitis. 
bGeneric term for grass. 

TA B L E  1   Mean GT queries for three 
periods of survey in France
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3  | RESULTS

3.1 | Selection of the GT terms

We analysed the selected terms for 13 years, 5 years and the past 
12 months (Table 1 and Figure S1). The same trends were observed 
for the three time periods, and we selected the 5‐year GTs for the 
selection of terms and future analyses since this allows weekly 
assessments.

It was found that “allergy” as a disease was the most commonly 
searched term. We used “allergy” as a disease rather than the re‐
search term since there were parallel GTs. “Allergic rhinitis,” “rhi‐
nitis” and “hay fever” were all reported under the term “hay fever” 

as a disease or a medical condition as proposed by GT. “Asthma” or 
“conjunctivitis” as a disease did not show any discernable seasonal 
patterns in the 13‐ and 5‐year or past‐year GT graphs and this was 
considered no further. “Hay fever,” “Pollen,” “birch” and “ragweed” 
have clear seasonality. Grass pollen shows a small bump during the 
expected season. “Cypress” or “Cupressaceae” and “Parietaria” are 
almost never detectable.

3.2 | Diseases and pollens

Using the GT 5‐year graph and the terms selected from Table 1, an 
annual and clear seasonality of queries for “allergy” was found in 
France and in most French regions (Figure 1).

F I G U R E  1   Google Trends in France and selected regions for 5 y (2012‐2016)

France

Ile-de-France (Modified oceanic climate)

Limousin (Modified oceanic climate)

Lorraine (Semi-continental climate)

Midi-Pyrénées (Modified oceanic climate)

Nord-Pas-de-Calais (Oceanic and modified oceanic climates)

Pays de la Loire (Oceanic climate)

Provence-Alpes-Côte d’Azur (Mediterranean climate)

Rhône-Alpes (Semi-continental and mountain climates)

(A)

(B)
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The GT queries for “allergy” showed similar patterns all over 
France. Only one of the 22 regions could not be analysed due to 
an insufficient number of queries (Corsica). Although there are 
differences in magnitude, two peaks of queries attributed to “al‐
lergy” occurred in all regions and every year for the 5‐year sur‐
vey: the first one in early spring and the second one in spring. 
In Languedoc‐Roussillon and Provence‐Alpes‐Côte d’Azur (PACA), 
an earlier trend (winter) was found. In Rhône‐Alpes and, to a lesser 
extent, in some neighbouring regions, a summer peak was ob‐
served for many years.

The GT queries for “hay fever” were low by comparison to those 
for “pollen” but followed similar patterns.

The peaks for “Pollens” followed trends similar to “allergy” 
(Figure 2). “Cypress” or “Cupressaceae” did not show any seasonal 
trend in Languedoc‐Roussillon and Provence‐Alpes‐Côte d’Azur and 
were not specifically searched in other regions. “Birch” pollen que‐
ries were found to a lesser extent than “pollen” in the regions where 
patients are exposed to the pollen species and at the time of pollina‐
tion. “Grass” pollen queries were modestly increased during the pollen 
season in France and in some regions only. “Ragweed” pollen queries 
were high in Rhone‐Alpes (the region with the highest exposure to this 
pollen) and in some other regions during the expected pollen season.

Summer trends for “ragweed pollen” were seldom associated 
with those of “pollen” or “allergy” whereas early spring and spring 
trends for “pollen” were associated with those of “allergy.”

There were some peaks of queries for ragweed pollen in May‐
June, particularly in 2015. Another peak occurred in April 2012. 
These peaks occurred across France without any geographical dis‐
tribution. A last peak of queries occurred in December 2016 in many 
regions.

Twenty‐one regions could be studied. However, searches in 
Corsica were too low to make any study possible. The background 
variability of searches was low in France, Ile‐de‐France and Rhône‐
Alpes corresponding to the population number of these areas. It was 
high or very high in less populated regions.

The early and late spring peaks of queries were consistently found 
in all regions and were variable between years (Table 2). The sum‐
mer peak was found consistently in Rhône‐Alpes, Franche‐Comté, 
Ile‐de‐France, PACA and Poitou‐Charentes. However, only in Rhône‐
Alpes were the peaks high. In many other regions, the peak was 
low and inconsistent between years. A “ragweed” peak occurred in 

many regions for 2012 only. In the Mediterranean area (Languedoc‐
Roussillon and PACA), an earlier winter peak was detectable.

3.3 | Medications

The GT queries for “antihistamines” and some of the medications 
of the same class were very low when “allergy” was searched 
(Figure 1) but followed patterns similar to “allergy,” “pollen” or “rag‐
weed” (Figure 2). Trends were higher for “antihistamines” and “ceti‐
rizine” than for other antihistamines (Figure S3).

3.4 | Agreement between pollen concentrations and 
GTs for 2016

Using the Spearman rank test, correlations between total taxons and 
the GT searches for “allergy” and “pollen” were moderate, indicating 
some co‐variation between pollen and GTs, except in the Limousin 
region (Table S1). This was not the case for “Ambrosia” searches, with 
much smaller correlations. When looking at each pollen separately, 
correlations were in general lower (Tables S2A‐C). Still, we found 
moderate correlations for cypress (the major contributor to total 
taxons), grass, ash and birch, with variations by region.

The ragweed pollen season is far larger with GTs than with RNSA 
and does not correspond to the symptomatic ragweed pollen sea‐
son. Thus, Cohen’s kappa test did not take into account the ragweed 
RNSA pollen season and GTs for “ragweed” (Figure 3). Agreement 
between pollen concentrations and GTs is presented in Figures S3 
and S4 as well as in Table 3. Although there are some similarities 
between pollen concentrations and GTs, there are major differences 
in time of the pollen season and pollen species. The differences be‐
tween GT concentrations are relatively small,1-4 whereas pollen sea‐
sons are well defined with RNSA.

Cohen’s kappa test ranges from 0.21 to 0.72 between RNSA and 
GTs for a cut‐off of 75 percentile (estimated to be the pollen season) 
and from 0.18 to 0.57 for a cut‐off of 95 percentile (estimated to be 
the peak of the pollen season).

The early spring tree pollen season and the grass pollen season 
are relatively well identified with GTs. On the other hand, overall, the 
Cupressaceae pollen season is poorly detected by GTs, whereas the 
peaks of pollens are enormous and at least 10‐fold higher than those 
of other pollen species (Figure S5). The ragweed pollen season is far 

F I G U R E  2   Google Trends in France for 
“pollens” for 5 y (2012‐2016)
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larger with GTs than with pollen concentrations but the peak of the 
ragweed pollen season is well identified with GTs.

4  | DISCUSSION

In the present study, the combination of searches for “allergy” as a dis‐
ease, “pollen” as a disease cause and “ragweed” as a plant was needed 
to fully assess the pollen season in France. “Hay fever” was rarely re‐
ported and did not show a clear seasonality. Asthma did not show any 
seasonality. Using the GT 5‐year graph, an annual and clear seasonal‐
ity of queries was found in France (early and late spring and, for some 
regions, a summer peak). However, the relationship between peaks of 
GT queries and pollen concentrations is usually insufficient.

4.1 | Limitations and strengths

France is an optimal country for comparing GTs and RNSA due to the 
varied climates. This is perfectly assessed by pollen concentrations, 
but GTs do not account for some of the extremely important pollens 
(eg Cupressaceae). We did not compare pollen concentrations and 

GTs across different years but it is clear that Cupressaceae pollens 
are not better identified by GTs in areas where they are prevalent 
(Languedoc‐Roussillon).

We compared GTs for a French region with pollen concentrations 
of a single city of the region, and there may be regional differences. 
However, they would not have accounted for the lack of agreement 
found in the present study.

We assessed all possible terms related to pollen allergy and found 
that four are sufficient for reporting GTs (allergy, hay fever, pollen 
and ragweed). However, the same exercise should be done in every 
country since there are cultural differences.13 Furthermore,  the 
translation of some of the terms (eg ragweed) should be made.

4.2 | Overall results

Five patterns were identified in European countries depending on 
searches in “allergy,” “pollen” and “hay fever.” France belongs to pat‐
tern C (“allergy” and “pollen” queries are similarly searched and “hay 
fever” queries are seldom searched).13 All French regions have a sim‐
ilar pattern indicating that there is no difference in searching across 
France. As in many countries, searches for “ragweed” as a plant were 

TA B L E  2   Peaks of queries for the 5 past years in French regions

  Background variability

Early springa Late springa Summerb

Level
Number of 
years/5 y Level

Number of 
years/5 y Level

Number of 
years/5 y

Alsace Medium High 5 High 5 Low 4

Aquitaine Medium Variable 5 High 5 Low 2

Auvergne Medium Variable 5 Variable 5 Medium 5

Basse‐Normandie High Variable 5 Low 5 Low 3

Bourgogne Medium High 5 Variable 5 Variable 3

Bretagne High Variable 5 Variable 5 Low 2

Centre‐Val de Loire Medium High 5 High 5 Variable 2

Corse Impossible to assess any value

Champagne‐Ardennes High Variable 5 Variable 5 Medium 1

Franche‐Comté Medium Variable 5 Variable 5 Variable 5

Haute Normandie Medium High 5 High 5    

Ile‐de‐France Low High 5 High 5 Low 5

Languedoc‐Roussillon High Variable 5 Variable 5 Low 2

Limousin Very high Variable 5 Variable 5 Medium 1

Lorraine Medium High 5 High 5 Low 2

Midi‐Pyrénées High High 5 High 5 Low 3

Nord‐Pas‐de‐Calais Medium High 5 High 5 Low 3

Pays de la Loire Medium High 5 High 5 Low 3

Picardie High High 5 High 5 Low 2

Poitou‐Charentes Very high Variable 5 Variable 5 Variable 5

PACA Very high Variable 5 Variable 5 Low 5

Rhône‐Alpes Low High 5 High 5 High 5

aGTs based on “allergy” and/or “pollen.” 
bGTs based on “ragweed.” 
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not always associated with searches for “allergy” and never associ‐
ated with searches for “pollen” as a disease cause (Bousquet et al, 
in revision). This finding is interesting since in the spring, “pollen” 
and “allergy” were associated but “ragweed” is never associated with 
“pollen” and rarely with “allergy.” Thus, the three terms are needed 
to account for allergic rhinitis in France.

The May‐June “ragweed” peaks detected in many French regions 
represent awareness peaks since ragweed does not pollinate during 
these months. In particular, the 2015 May peak, is associated with a 
paper on ragweed pollen and climate change. This paper was pub‐
lished the same month and attracted a large media dissemination.24 
It is therefore important to correlate GTs for “ragweed” with the ex‐
pected pollen season.

“Asthma” did not show any seasonality in France or French 
Regions. This finding is not surprising as peaks of asthma were only 

found in Australia and Kuwait during the thunderstorm epidemic of 
November‐December 2016.24

The Spearman rank correlation was usually moderate for most 
but not all correlations. The Cohen’s kappa test is usually under 0.50, 
and the agreement between GTs and RNSA is not satisfactory for 
the prediction of the pollen season if we consider RNSA to be the 
gold standard: (a) The term “ragweed” cannot be used. Ragweed GT 
queries cover a larger period than pollination. It is likely that many 
patients are aware of “ragweed” and use this term to report symp‐
toms due to other allergen exposure. There are several GT awareness 
peaks without apparent allergen exposure. This peak was also found 
in other countries (Bousquet, in revision). In France, other peaks are 
found in May‐June and may possibly be related to the information on 
Ragweed International Day, usually largely publicized. It is therefore of 
importance to correlate GTs for “ragweed” with the expected pollen 

F I G U R E  3   Agreement between GTs and pollen concentrations in three French Regions (2016)
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season. There was another apparent awareness peak in December 
2016.13 This peak is also found in many other countries and appears 
to be related to the Australia asthma death outbreak of late November 
2016.14 (b) Excluding “ragweed,” the overall prediction of the pollen 
season does not appear to be sufficient using GTs since there is a high 
background across all regions, and differences between low and high 
levels of queries are small. (c) The coverage of GTs is large in a region 
where different types of vegetation may be encountered (eg alpine 
and semi‐continental in Rhône‐Alpes). (d) Cupressaceae pollens are 
not sufficiently recognized by GTs, whereas they represent a large 
population of allergy sufferers in some parts of France.25 The term 
“cypress” is not identified by GTs, and allergy sufferers do not neces‐
sarily recognize that their symptoms are associated with allergy. This 
represents a major problem in GTs.

On the other hand, GTs may be of interest as a complement to pol‐
len concentrations as (a) they represent patient information, whereas 
pollens may not always represent symptoms; (b) when there is an 
overlap of pollen seasons, it may be important to examine GTs; (c) 
since pollen concentrations are not assessed during the entire year 
in France, GTs may identify some periods of allergen exposure; and 
(d) pollen concentrations are available for a reduced area but may not 
cover the entire region, and there may be gaps in coverage. It may 
therefore be of interest to combine pollen concentrations and GTs.

4.3 | Generalization and conclusions

The terms of Google Trends differ between countries, and the results 
obtained in this study need to be confirmed in other countries since 
there are cultural differences between European countries13 and the 
translation of terms is of great importance.26 The goal of influenza‐like 
illness surveillance was to determine the timing, location and magni‐
tude of outbreaks by monitoring the frequency and progression of 
clinical case incidence using electronic data. GTs were thought to be 
extremely useful but were found inadequate in some analyses and 
their interest declined.27-29 The results of the present study are similar 
to the flu data. Current Internet search query data using GTs are no 
substitute for pollen concentrations. However, new generation sur‐
veillance systems including GTs, pollen concentrations and patients’ 
data such as those obtained in MASK should incorporate the use of 
near real‐time electronic health data and computational methods for 
continued model fitting and ongoing evaluation and improvement.28

The results of the current study will be used in the development 
of the MASK sentinel network1 and predictive medicine.30 MASK 
(Mobile Airways Sentinel network) uses mobile technology to de‐
velop care pathways for the management of rhinitis and asthma by 
a multidisciplinary group and by patients themselves.32 The scaling 
up strategy uses the recommendations of the European Innovation 
Partnership on Active and Healthy Ageing.33,34
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Supplementary Table 1. Spearman correlation coefficients between total taxons and GT

searches for the different regions.

Region
PACA

Ile-de-

France

Nord-Pas

De Calais

Alsace-

Lorraine

Rhône-

Alpes

Midi-

Pyrénées

Pays de

La Loire
Limousin

City Aix-en-

Provence

Paris Lille Metz Lyon Toulouse Cholet Limoges

“Allergy” 0.65 0.69 0.56 0.58 0.70 0.51 0.55 0.30“Pollen” 0.68 0.73 0.60 0.62 0.69 0.62 0.61 0.26“Ambrosia” 0.05 0.35 0.32 0.31 0.31 0.03 0.23 0.43



Supplementary Table 2a. Spearman correlation coefficients between Betula (birch) taxons

and GT searches for the different regions.RegionGT PACA Ile-de-France Nord-PasDe Calais Alsace-Lorraine Rhône-Alpes Midi-Pyrénées Pays deLa Loire Limousin
“Allergy” 0.38 0.48 0.36 0.40 0.51 0.41 0.29 0.28“Pollen” 0.56 0.7 0.51 0.50 0.58 0.61 0.44 0.30“Ambrosia” 0.04 0.00 0.03 -0.03 -0.01 -0.10 0.01 0.20
Supplementary Table 2b. Spearman correlation coefficients between Cypres taxons and GT

searches for the different regions. RegionGT PACA Ile-de-France Nord-PasDe Calais Alsace-Lorraine Rhône-Alpes Midi-Pyrénées Pays deLa Loire Limousin
“Allergy” 0.57 0.56 0.53 0.51 0.5 0.42 0.44 0.32“Pollen” 0.63 0.73 0.56 0.54 0.57 0.55 0.58 0.17“Ambrosia” -0.03 0.12 0.15 0.21 0.07 -0.10 -0.01 0.26
Supplementary Table 2c. Spearman correlation coefficients between Fraxinus (ash) taxons

and GT searches for the different regions.RegionGT PACA Ile-de-France Nord-PasDe Calais Alsace-Lorraine Rhône-Alpes Midi-Pyrénées Pays deLa Loire Limousin
“Allergy” 0.5 0.44 0.41 0.33 0.36 0.24 0.20 0.27“Pollen” 0.63 0.64 0.57 0.47 0.50 0.43 0.38 0.13“Ambrosia” -0.16 -0.10 0.06 -0.11 -0.24 -0.27 -0.19 -0.09



Supplementary Table 2d. Spearman correlation coefficients between Gramineae (grass)

taxons and GT searches for the different regions.RegionGT PACA Ile-de-France Nord-PasDe Calais Alsace-Lorraine Rhône-Alpes Midi-Pyrénées Pays deLa Loire Limousin
“Allergy” 0.44 0.63 0.49 0.42 0.67 0.58 0.53 0.27“Pollen” 0.27 0.61 0.46 0.32 0.62 0.58 0.55 0.28“Ambrosia” 0.41 0.53 0.40 0.48 0.61 0.26 0.38 0.56



Figure 1 online: France climates and Regions (2015)http://www.cartesfrance.fr/geographie/cartes-france-climat/carte-france-climat.html



Figure 2 online: Selection of terms and time of study (GT results for
France)





Figure 3 online: Trends in France for anti-rhinitis medications



Figure 4 online: Agreement between GTs and pollen concentrations

Time of the analysis of data ≥75% percentile ≥95 percentile







Figure 5 online: Comparisons between pollen concentrations and GTs for
Lyon and Région Rhône-Alpes (2016)

Ambrosia (ragweed), Betula (birch), Cupressus (cypress), Fraxinus (ash)
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