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ABSTRACT

Background: Globally, the prevalence of respiratory allergic diseases is on the rise. In Europe, migration is a
significant phenomenon, but little is known about its epidemiology in immigrants, normally coming from low-
income countries and showing lower prevalence than natives. Over time, seasonal respiratory allergies increase
with different patterns among first- and second-generation immigrants. Airborne pollen can be an indicator of ex-
posure to airborne allergens, but traditional monitoring using Hirst-type samplers requires considerable resources,
time consuming and delay of data. As a complementary and low-cost alternative, researchers are increasingly
analysing internet search behaviour to monitor allergy-related phenomena. This study evaluated Google Trends
(GTs) as an indicator for the epidemiological surveillance of seasonal pollen-related allergies among different im-
migrant populations living in Italy, considering that immigrants represent 8.8% of the Italian population.

Methods: By GTs we analysed flow, searched for terms related to allergy and performed in different languages
from 2009 to 2019. The search terms such as “allergy; “rhinitis} “asthma’ “antihistamine” and “pollen” were ana-
lysed. Descriptive statistics and Mann-Kendall trend test and Pearson’s correlation coefficient were performed.
Results: Cross-language GTs analyses showed distinct seasonal peaks mostly in April and May but also in June,
August and October with correlations between some languages. Positive correlation between ltalian language and
English (R? = 0.7215, P = 0.038), Albanian (R? = 0.3621, P = 0.001), French (R? = 0.9434, P = 0.001), and
Romanian (R2 = 0.1945, P = 0.0001) were observed. Among search trends in other languages, positive
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correlations between Albanian and Romanian (R2= 0.2175, P = 0.001), as well as Chinese and English
(R?=0.1597, P = 0.01) were observed. The total average of Search Volume Index (SVI) queries during the study
period was highest for Italian (76.20), followed by French (51.96), Romanian (45.01, Albanian (37.28),

English (27.03), Chinese (6.56) and Arabic (6.04).

Discussion: Language-specific research may highlight the distribution of seasonal respiratory allergy patterns
among immigrant communities, contributing to a better understanding of the phenomenon, within the limits of the

type of approach used and the variables that may interfere with the results.
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Introduction

Globally, the prevalence of respiratory allergic
diseases is on the rise (1, 2). Pollen grains have been
considered the primary cause of pollen allergy (3). It is
estimated that 40% of the population in Europe suffers
from pollen allergy, including symptoms as asthma and
rhinitis (2, 4). Climate change could be one of the pos-
sible causes considering that can alter rainfall patterns,
frost-free days, temperatures, and carbon dioxide levels,
impacting pollen load and the start, end, and length of
pollen season, by modifying risk exposure to pollen (2,
5). These observations cannot be generalised, but in our
part of the world, the pollination seasons tend to start
earlier and, in some cases, end later, resulting in airborne
pollen being present for a longer period throughout the
year. Moreover, several studies have also indicated that
pollen grains are associated with increased respiratory
allergic symptoms and worsening of asthma and chronic
obstructive pulmonary diseases among at risk individu-
als (6). Pollen allergies are widespread in Italy, with pol-
linosis being the most frequent allergic illness. Poaceae
are frequent allergenic weeds in Northern and Central
Italy, while Parietaria spp. is important in Liguria, Am-
brosia in Lombardy and Olea europaea is responsible for
severe pollinosis in some areas of Southern Italy (7, 8)
. A wealth of information is available on the prevalence
of allergies in Italy; however, given the issue of immigra-
tion, few studies have been conducted on the prevalence
of seasonal respiratory allergic diseases among migrants
living in Italy. It is well known that immigrants from

low-income countries initially have a lower prevalence of
allergies than natives, but over time, seasonal respiratory
allergies increase with different patterns among first- and
second-generation immigrants, with sub-Saharan pop-
ulations being more susceptible to asthma (9). In 2021,
Italy had 5,193,669 foreign residents (8.8% of the total
population). Most of them living in Central-Northern
Regions (Lombardy, Lazio and Emilia-Romagna). Ro-
manians, Albanians, Moroccans, Chinese, and Ukrain-
ians immigrants are among the top five communities:
Romanians 1.081.836, Albanians 416.829, Moroccans
415.088, Chinese 307.038, Ukrainians 249.613 (10).
Pollen allergies are a public health issue, necessitat-
ing data-driven initiatives to track disease activity and
health-secking behaviour in response to pollen exposure
(11, 12). Pollen data can be considered indicators of ex-
posure to airborne allergens, but traditional monitoring
of airborne pollen using Hirst-type samplers requires
considerable time resources, continuous supervision by
experts and a delay between data recording, data analysis
and usefulness. Furthermore, many studies have investi-
gated the internet searching platforms as a risk indicator
for seasonal allergy caused by pollen (13, 14). This novel
approach has the potential to enhance public health re-
sponses by giving low-cost real-time information about
allergy-related medical and environmental events (15)
. Within a massive amount of data produced by online
searches, including Google Trend (GT), trends and pat-
terns could be found. This makes it possible to allocate
this data and take appropriate action in a suitable ap-
proach and, due to the widespread use of internet search
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engines by a wide range of demographics, this improves
accessibility for real-time data. Overall, utilising online
search engines to track pollen counts and allergies offers
a viable way to improve surveillance and response strat-
egies for public health. A study indicates a continual
increase in search data related to pollen allergies from
2017 to 2020, correlating with pollen concentrations
(12). Considering that effective diagnosis and treatment
are critical for managing symptoms, increasing quality
of life, and lowering socioeconomic costs, this study was
carried out to explore the use of Google Trends (GTs)
as a proxy of seasonal respiratory allergies in immigrants
living in Italy considering that it can be a complement
devoted to better understand the epidemiology related
to seasonal respiratory allergy. Immigrants, sometimes
or often, due to their living conditions, cultural and
religious differences, economic conditions and lan-
guage difficulties, may have more difficulty accessing
medical care.

Methods

Google Trends (GT) monthly data from 2009
to 2019 were acquired in May 2024 with focus be-
ing placed on search terms “rhinitis”, “asthma”, “al-
lergy”, “antihistamine”, and “pollen”. The search terms
were translated and acquired in eight natives’ lan-
guages: Italian, Albanian, Arabic, Chinese, English,
French, Ukrainian-Cyrillic and Romanian (Table 1).

Table 1. Search terms used in Google Trends

The searches were carried out using the set of five
keywords either in combination or simultaneously.
The extracted GT data, referred as the Search Volume
Index (SVI), is a time series of relative popularity of
searches, which was acquired using a standard normal-
isation based on 100 for a specific geographic region
of interest. Descriptive statistics were conducted. The
significance levels for Mann-Kendall trend test corre-
lations and Pearson’s correlation coeflicient were per-
formed by SPSS version 28 and considered significant
at p values below 0.05.

Results

The distribution of Google Trends (GTs) average
scores for allergy-related queries in Italy, stratified by
languages, is shown in Figure 1a. From the boxplots,
Italy and France were shown as the top two distribu-
tions by central tendency and spread. Albanian and
Romanian sit in the mid-range.

No data were found for Ukrainian-Cyrillic searches.
Figure 2 shows the Pearson correlation coefficients and
the p-values for Kendall’s correlation. Regarding the
correlation between Italian and other languages, we ob-
served a significant positive correlation with English®,
Albanian®, French®, and Romanian™. Among search
trends in other languages, positive correlations were
observed between Albanian and Romanian*, as well as

Chinese and English™ (*= p<0.05, **= p<0.01).

Search terms used in Google Trend
Queries Language | Allergy Rhinitis Asthma Pollen Antihistamine
Albanian Alergji Rinit Astmé Polen Antihistaminé
Arabic dlial) sl sl [\ PPN I FIRIVER I FOW
(sl
Chinese ek I i BR I i 1ekr EiR2aN, ]
English Allergy Rhinitis Asthma Pollen Antihistamine
French Allergie Rhinite Asthme Pollen Antihistaminique
Ttalian Allergia Rinite Asma Polline Antistaminico
Romanian Alergie Rinita Astm Polen Antihistaminic
Ukrainian Anepris Punir 3acTyna ok AHTHTICTaMIHHUI
3acib
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Figure 1. Comparison of average Google Trend score, from 2009 to 2019, across languages (a) and
cross-linguistic analysis of pollen allergy searches in Italy using Google Trends — Language-specific
seasonal patterns in pollen-related allergy searches (b — g).
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Figure 2. Linear regression of the Search Volume Index (SVI) against linguistic trends (2009-2019) using
Pearson’s correlation. The p-values from the Mann—Kendall analysis have been included.

Discussion

Immigration in Italy is a broad topic that in-
volves demographic, economic, social, political and
regulatory aspects, as well as public health issues. Im-
migration is not in itself a risk factor; in fact, many
studies point to the so-called “healthy migrant effect
or migrant paradox” (16), a phenomenon where
recent immigrants tend to have better health than the
native-born population in the host country, despite
often having lower socioeconomic status and less ac-
cess to healthcare. This effect is attributed to “positive

selection”; individuals who migrate are often healthier
and more resilient, a temporary health advantage that
diminishes over time as immigrant health habits
change and the risk exposure in the new environment
changes. Over time, critical issues arise due to living
and working conditions and the various social dynam-
ics to which they are exposed, which are not so much
dependent on their countries of origin as on precari-
ous housing conditions, strenuous or undeclared
work, limited access to health services, linguistic, cul-
tural and religious related topics, bureaucratic difficul-
ties, low income and illegal status. It is the so-called
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social determinants of health that have multiple im-
pacts on immigrants. As far as allergies are concerned,
much depends on the length of the stay in Italy. Stud-
ies show that new immigrants have fewer respiratory
allergies (rhinitis and/or allergic asthma) and less at-
opic dermatitis than the Italian population (17). This
is due to less early exposure to “European” allergens
(e.g. greater exposure to local pollen of grasses, pelli-
tory, olive trees, or cypresses), exposure to dust mites
and urban air pollutants, more rural lifestyles in their
countries of origin and changes in lifestyle (diet, in-
door living). Immigrants often receive a late diagno-
sis, make limited use of allergy clinics, and take few
preventive measures. The immigration related topics
are language and communication, poor knowledge of
the healthcare system, limited access to specialists and
precarious employment, which makes it difficult to
keep appointments (18). After a few years in Italy,
immigrants develop allergies at the same level or even
higher than Italians, especially second-generation mi-
nors, with Sub-Saharan populations more susceptible
to asthma. Children who are the offspring of immi-
grants born or raised in Italy show allergy rates like or
higher than those of their Italian peers (19). Google
Trends is a free tool from Google that shows how
search interest in a word or topic changes over time
and across geographical areas. The data are relative
(on a scale from 0 to 100); they do not show the abso-
lute number of searches but indicate how frequently a
term is searched compared to its historical peak in a
specific period and location. GTs allow filtering by
country or region, so you can see how much interest
there is for the topic of interest. For these reasons,
GTs can be useful in pollen research as indicator of
public awareness, support for health research, geo-
graphical and temporal analysis. To address these
challenges, researchers have begun exploring the po-
tential of GTs as a surrogate for epidemiological sur-
veillance of pollen respiratory allergies. GTs interest
in internet searches can be used as an indicator of the
attitude towards the health risk of allergy seasons in
the population. Google Trends data investigated show
that the seasonality of online search traffic data is
linked to the real cases of the diseases being searched
for. This innovative approach harnesses the wealth of
data generated by multilingual search queries related

to allergy symptoms and pollen counts and could be
useful to understand health awareness, especially for
populations with heterogeneous healthcare access,
which is the immigrant population made up of a di-
verse mix of nationalities, cultures and religions. GTs
data present several advantages, including accessibil-
ity and real-time data availability, but caution is war-
ranted due to potential biases in search behaviour,
data interpretation (20) and the use of social media.
Not all search queries related to allergy symptoms
may accurately reflect actual disease prevalence, as in-
dividuals may search for reasons unrelated to personal
health status or immigrant effective condition. More-
over, fluctuations in internet usage patterns and media
coverage can influence GTs data trends (21). How-
ever, despite these limitations, GT data hold promises
for enhancing public health surveillance and response
strategies by providing additional useful information
(15, 14). The integration of GT data with traditional
monitoring methods could offer a comprehensive ap-
proach with additional information that could im-
prove understanding of the epidemiology of allergic
respiratory diseases. This synergy enables the timely
detection of changes in allergy prevalence and pollen
concentrations, facilitating targeted public health in-
terventions. Continued research and refinement of
methodologies will further enhance the utility of GT
as a tool for epidemiological surveillance of pollen
respiratory allergies, contributing to improved public
health outcomes (22). In our study, GTs data revealed
some distinct seasonal and linguistic patterns in pol-
len-related allergy searches across Italy. Searches in
Arabic show dual-peak pattern, suggesting possible
differences in population sensitivity or regional expo-
sure periods among Arabic-speaking communities in
Italy. Correlation analyses highlight similarities and
differences. In particular, while Italian and Albanian
search trends are significantly correlated despite the
shift in the peak of Albanian-language searches to the
following month, there is no correlation with Roma-
nian search behaviour, which is apparently similar to
that of Albania. Due to differences in peak values and
timing, searches in Chinese and Arabic, respectively,
show no correlation with those in Italian. While ac-
knowledging that the choice of language in web
searches does not uniquely identify migration status
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or the presence of a specific medical condition, the
results obtained show that in some cases there are dif-
ferences depending on the languages used. The varia-
tion in search patterns across languages could suggest
different dynamics of awareness and concerns related
to pollen-related allergies in different linguistic com-
munities of immigrants. The tourism population
movement could also have some influence, consider-
ing that in Italy, e.g., in 2019, there were 65 million
arrivals (ISTAT data), of which 71.7% came from Eu-
ropean Union countries and 18.3% from non-
European Union areas, especially from the United
Kingdom (10). The results of the study could also sug-
gest different levels of computer literacy depending
on the language used to conduct the searches, which
could interfere with online search capabilities. Health
literacy may also have interfered with awareness,
desire and need for research; to obtain information
through Internet searches, an appropriate term is re-
quired. It is also important to consider the digital di-
vide across immigrant communities, as differential
access to digital technologies may result in the sys-
tematic under-representation of certain linguistic
groups in GTdata, thus representing a direct limita-
tion of the study design (23). However, the study con-
sidered generic terms commonly employed by the
population, not medical terms, which require a mini-
mum level of competence in applying keywords in
Internet searches. In any case, analysing Internet
search terms related to allergies in Italy in some of the
languages used by different ethnic groups could pro-
vide useful information, considering the significant
number of immigrants who, for various reasons, may
have a different attitude towards the disease and lim-
ited access to treatment. In conclusion, we are aware
of the limitations of the proposed approach for our
study, and also of its potential considering the possi-
ble absolute or partial lack of observational data on
immigrant seasonal respiratory allergy. Policymakers
and health authorities, by analysing GT data, could
acquire more quickly useful information to better dis-
cuss on the prevalence and distribution of allergic res-
piratory diseases in populations of different origins in
the absence of other sources of information. This
would enable the use of a more accessible and cost-
effective surveillance tool than others, with a view to

developing more targeted public health measures. In
the future, with improved ability to analyse the origin,
characteristic and composition of data, this approach
could improve forecasts in a system that includes, in
addition to what is used today, data relating to Inter-
net search flows, also envisaging the use of artificial
intelligence.

Ethic approval: Not applicable for studies not involving humans
or animals.

Conflict of interest: Each author declares that he or she
has no commercial associations (e.g., consultancies, stock
ownership, equity interest, patent/licensing arrangement etc.)
that might pose a conflict of interest in connection with the
submitted article.

Authors contribution: R.A. methodology, validation, investigation,
data curation, writing—review and editing, visualization,
supervision; M.M. validation, data curation, investigation,
visualization, writing—original draft preparation, writing—

review and editing; A.C. validation, data curation, investigation,
visualization; M.P. writing—review and editing, M.E.C. supervision;
P.A. supervision; R.Z. supervision; L.V. supervision; C.P.
supervision, visualization, writing—review and editing.

All authors have read and agreed to the published version of the
manuscript.

Declaration on the use of Al: Al was not used for the
preparation of manuscript.

References

1. Gutowska-Slesik J, Samolinski B, Krzych-Fatta E. The
increase in allergic conditions based on a review of literature.
Postepy Dermatol Alergol. 2023;40(1):1~7.doi:10.5114/ada
.2022.119009

2. Singh AB, Kumar P. Climate change and allergic diseases: an
overview. Front Allergy. 2022;3:964987. doi:10.3389/falgy
.2022.964987

3.0h JW. Pollen allergy in a changing planetary environ-
ment. Allergy Asthma Immunol Res. 2022;14(2):168-81.
doi:10.4168/2air.2022.14.2.168

4.Beggs PJ. Environ Res Lett. 2021;16:035006. doi:10.1088
/1748-9326/abda6f



ANN IG. 2026; VOL. 38: 18481. DOI: 10.7416/A1.2026.18481

5. Center for Diseases Prevention and Control. Pollen and
your health [Internet]. Centers for Disease Control and
Prevention; 2024. Available from: https://www.cdc.gov/
climate-health/php/effects/pollen-health.html. Accessed
November 12, 2025.

6. Cecchi L, D’Amato G, Ayres JG, Galan C, Forastiere F,
Forsberg B. Projections of the effects of climate change on
allergic asthma: the contribution of aerobiology. Allergy.
2010;65(9):1073-81. doi:10.1111/j.1398-9995.2010.02423 .x

7.D’Amato G, Dal Bo S, Bonini S. Pollen-related allergy in
Italy. Ann Allergy. 1992;68(5):433-7.

8. Bonini M, Monti GS, Pelagatti MM, Ceriotti V, Re EE,
Brame B, et al. Ragweed pollen concentration predicts sea-
sonal rhino-conjunctivitis and asthma severity in patients
allergic to ragweed. Sci Rep. 2022;12(1):15921. doi:10.1038
/s41598-022-20069-y

9. Petrelli A, Di Napoli A, Perez M, Gargiulo L. The health sta-
tus of the immigrant population in Italy: evidence from mul-
tipurpose surveys of the Italian National Institute of Statistics
(Istat) [Italian]. Epidemiol Prev. 2017;41(3-4 Suppl 1):1-68.

10. Istituto Nazionale di Statistica. [Internet]. 2022. Avail-
able from: https://www.istat.it/it/files//2022/12/CENSI-
MENTO-E-DINAMICA-DEMOGRAFICA-2021.pdf.
Accessed November 25, 2023.

11. Hall], Lo F, Saha S, Vaidyanathan A, Hess J. Internet searches
offer insight into early-season pollen patterns in observation-
free zones. Sci Rep. 2020;10(1):11334. doi:10.1038/s41598
-020-68095-y

12. Schober A, Tizek L, Johansson EK, Ekebom A, Wallin JE,
Buters J, et al. Monitoring disease activity of pollen allergies:
what crowdsourced data are telling us. World Allergy Organ
J.2022;15(12):100718. doi:10.1016/j.waojou.2022.100718

13. Bousquet J, Agache I, Berger U, Bergmann KC, Besan-
cenot JP, Bousquet PJ, et al. Differences in reporting the
ragweed pollen season using Google Trends across 15 coun-
tries. Int Arch Allergy Immunol. 2018;176(3-4):181-8.
doi:10.1159/000488391

14. Kaidashev I, Morokhovets H, Rodinkova V, DuBuske L, Bous-
quet J. Assessment of Google Trends terms reporting allergies
and the grass pollen season in Ukraine. World Allergy Organ J.
2020;13(10):100465. doi:10.1016/j.waojou.2020.100465

15. Choi SB, Ahn I. Forecasting seasonal influenza-like ill-
ness in South Korea after 2 and 30 weeks using Google
Trends and influenza data from Argentina. PLoS One.
2020;15(7):¢0233855. doi:10.1371/journal.pone.0233855

16. Elshahat S, Moffat T, Newbold KB. Understanding the
healthy immigrant effect in the context of mental health chal-
lenges: a systematic critical review. ] Immigr Minor Health.
2022;24(6):1564-79. doi:10.1007/510903-021-01313-5

17. Bacong AM, Menjivar C. Recasting the immigrant health
paradox through intersections of legal status and race. J Im-
migr Minor Health. 2021;23(5):1092-104. doi:10.1007
/s10903-021-01162-2

18.Di Napoli A, Ventura M, Petrelli A. La salute degli im-
migrati in Italia: il punto di vista del'lINMP [The health of
immigrants in Italy: the viewpoint of the Italian National
Institute for Health, Migration and Poverty (INMP)] [Ital-
ian]. Epidemiol Prev. 2024;48(4-5):25-8. do0i:10.19191
/EP24.4-5.51.109

19. Cacciani L, Canova C, Barbieri G, Dalla Zuanna T,
Marino C, Pacelli B, et al. Potentially avoidable hospitaliza-
tion for asthma in children and adolescents by migrant status:
results from the Italian Network for Longitudinal Met-
ropolitan Studies. BMC Public Health. 2020;20(1):1858.
doi:10.1186/512889-020-09930-9

20. Cebrian E, Domenech J. Is Google Trends a quality data
source? Appl Econ Lett. 2023;30:811-5. doi:10.1080/1350
4851.2021.2023088

21. Mavragani A, Ochoa G, Tsagarakis KP. Assessing the meth-
ods, tools, and statistical approaches in Google Trends research:
systematic review. ] Med Internet Res. 2018;20(11):e270.
doi:10.2196/jmir.9366

22.Sousa-Pinto B, Anté JM, Sheikh A, de Lusignan S,
Haahtela T, Fonseca JA, et al. Comparison of epidemio-
logic surveillance and Google Trends data on asthma and
allergic rhinitis in England. Allergy. 2022;77(2):675-8.
doi:10.1111/all.15139

23. Lintner C, Zadra F. Digital inequalities among migrants in
precarious situations in Italy: a social work perspective. ] Soc
Work.2026;26(1):138-56.d0i:10.1177/14680173251336111

Copyright: The Author(s), 2026. Licensee Mattioli 1885, Fidenza, ltaly. This is an open-access article distributed under the terms of
the Creative Commons Attribution NonCommercial License (CC BY-NC-4.0).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in this article are solely those of the author(s) and
contributor(s) and do not necessarily reflect those of their affiliated organizations, the publisher, the editors or the reviewers. The
publisher and the editors disclaim any responsibility for injury to people or property resulting from any ideas, methods, instructions or
products mentioned in the content. Any product that may be evaluated in this article, or claim made by its manufacturer, is not guaran-

teed or endorsed by the publisher.



