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Abstract
Introduction: The most common indoor allergens are house dust mites, molds, cockroaches, 
and pet allergens. Increasing exposure to these allergens increases the possibility of sensitiza-
tion. This study examines changes in allergen sensitivity during the pre-pandemic, pandemic, 
and post-pandemic periods. 
Methods: We retrospectively analyzed 19,525 skin prick test results from patients visiting 
the allergy clinic between January 2017 and August 2024. Patients were categorized into 
pre-pandemic (January 2017–March 2020), pandemic (March 2020–December 2022), and post-
pandemic (January 2023–August 2024) periods. Allergen sensitization rates were compared 
across these timeframes. 
Results: A linear increase was observed in cats—Dermatophagoides farinae, Dermatophagoides 
pteronyssinus, and Artemisia vulgaris allergen sensitization during and after the pandemic 
period compared to the pre-pandemic period (all p<0.001). Cockroach and grass–pollen sen-
sitivities increased during the pandemic and remained elevated post-pandemic (all p<0.001). 
Dog allergen sensitivity peaked during the pandemic but declined post-pandemic (p<0.001). 
Sensitivity to the tree–pollen mixture, weed-pollen mixture, and Chenopodium album 
increased during the pandemic, slightly decreased post-pandemic, but remained significantly 
higher than pre-pandemic levels (p<0.001). In the test results studied since the pandemic 
period, Aspergillus fumigatus (p=0.007) and Cladosporium herbarum (p=0.005) allergen sensi-
tivity was seen less in the post-pandemic period. 
Conclusion: The current study reveals that the COVID-19 pandemic has significant effects on 
allergen sensitivity profiles along with changes in living habits. In particular, the increase 
in sensitivity to indoor allergens may be associated with the increased time spent at home 
during the pandemic, emphasizing the importance of environmental factors in the develop-
ment of allergic diseases.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Inhalant allergens are important factors in the development 
of allergic diseases. Outdoor allergens are pollen and 
mold spores. House dust mites, molds, cockroaches, and 
cat and dog hair are the most important allergens in 
indoor areas.1,2 In recent years, allergen sensitivities have 
changed because of factors such as air pollution, urban-
ization, climate change, reduced biodiversity, exposure 
to mold and moisture, and lifestyle changes.3,4 During the 
COVID-19 pandemic, governments have warned people to 
wear masks, maintain social distance, and practice hand 
hygiene. Crowded activities have significantly decreased, 
and more secluded nature activities have become popular. 
All school classes have been converted to online educa-
tion, and remote work has become common. Under these 
conditions, people’s pet ownership rates have increased.5–7 
During the COVID-19 pandemic, changes in people’s living 
habits and the environment may have changed the types 
and frequency of allergens to which people are exposed 
and sensitized. Diagnosis of allergen sensitization is based 
on consideration of specific immunoglobulin E (sIgE) levels 
or skin prick testing (SPT) and symptoms experienced after 
exposure to these allergens.8 SPT is a rapid, sensitive, and 
cost-effective test method for differentiating early types 
mediated by immunoglobulin E (IgE).9 When combined with 
an appropriate clinical history, its reliability is relatively 
high. This study uses skin prick test results to evaluate the 
effects of lifestyle changes because of the COVID-19 pan-
demic on inhaled allergen sensitization.

Materials and Methods

Study design

Medical records of patients who underwent SPT at the 
Necmettin Erbakan University Faculty of Medicine Hospital 
between 1 January 2017 and 31 August 2024 were retro-
spectively reviewed. Patients were divided into three 
groups according to their outpatient clinic application 
dates: pre-pandemic period (1 January 2017 to 10 March 
2020), pandemic period (11 March 2020 to 31 December 
2022), and post-pandemic period (1 January 2023 to 31 
August 2024). The pandemic was determined between 11 

March 2020, when the first COVID-19 case was detected in 
Türkiye, and 31 December 2022, when curfews and isola-
tions were lifted entirely. Patients aged 18 years and above 
with a positive histamine prick test were included in the 
study. The study did not include patients with negative his-
tamine test results and dermographism findings (Figure 1).

Data collection

The patients’ demographic information and skin prick test 
results were obtained from the electronic medical records.

Skin prick tests

Allergen extracts applied in SPT were selected by the 
EAACI GA2LEN skin prick test protocol recommendation. 
Histamine phosphate (10 mg/mL) was used as a positive 
control, and 0.9% sterile saline was used as a negative con-
trol. SPT was evaluated 20 min after application, and a 
wheal ≥3 mm larger than the negative control was consid-
ered a positive result.

Statistical analysis

Continuous variables are presented as mean ± standard 
deviation, and categorical variables as numbers and per-
centages in each category. Independent samples t-test 
was used to evaluate continuous data, and χ2 and Fisher’s 
exact test were used to evaluate categorical data when 
comparing the allergen sensitization percentages between 
pre-pandemic, pandemic, and post-pandemic periods. The 
SPSS statistical package (V.22.0; IBM Corp., Armonk, NY, 
USA) was used for all analyses. p<0.05 was considered sta-
tistically significant.

Statement of ethics

This study protocol was reviewed and approved by the 
Necmettin Erbakan University Medical Faculty Ethics 
Committee, approval number 2024/5337. This retrospective 
review of patient data did not require written informed 

20157 patients 
skin prick test results

19525 patients 
included in analysis

Pre-pandemic period 
(n=5655)

Post-pandemic period 
(n=6812)

Pandemic period 
(n=7058)

419 patients 
histamine prick test negative 

(excluded)

213 patients 
Dermographism findings 

(excluded)

Figure 1  Patient selection and grouping based on skin prick test results.
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Table 1  Demographic information of patients.

Pre-pandemic period
(n=5655)

Pandemic period
(n=7058)

Post-pandemic period
(n=6812)

Total
(n=19525)

p-value

Age (Mean, SD) 37.18±14.75 36.83±14.22 36.60±13.73 36.85±14.21 0.076

Gender (Female, %) 3637 (%64.3) 4762 (%67.4) 4620 (%67.8) 13019 (%66) <0.001

consent from participants in accordance with local 
guidelines.

Result

Analysis of epidemiological data of skin  
prick tests 

In this study, the skin prick test results of 19,525 patients 
were examined. The average age was 36.85(±14.21), and 
66% of patients were female (Table 1). 

The three allergens with the highest sensitization 
rates were, respectively, Dactylis glomerata (22.3%), 
Chenopodium album (17.8%), and grass–pollen mix-
ture (16.9%). The lowest sensitivity rates belonged to 
Penicillium notatum (0.3%), Cladosporium herbarum (0.7%), 
and Aspergillus fumigatus (0.9%) (Figure 2).

Changes in inhalant allergen sensitivities detected in 
skin prick tests before the pandemic period (2017–2020), 
during the COVID-19 pandemic period (2020–2022), and 
after the pandemic period (2023–2024).

A linear increase was observed in cats—
Dermatophagoides farinae, Dermatophagoides pteronys-
sinus, and Artemisia vulgaris allergen sensitization during 
and after the pandemic period compared to the pre-
pandemic period (p<0.001). Cockroach and grass–pollen 
mixture allergen sensitivity increased during the pandemic 
period, and a similar course was observed in the following 
period as in the pandemic period (p<0.001). An increase in 
dog allergen sensitivity was observed during the pandemic, 
and a decrease was observed in the following period 
(p<0.001). During the pandemic, there was an increase 
in sensitivity to the tree–pollen mixture, weed-pollen 
mixture, and Chenopodium album. Although there was a 
slight decrease in the post-pandemic period, there was a 
significant increase compared to the pre-pandemic period 
(p<0.001). In the test results that have been studied since 
the pandemic period, allergen sensitivity to A. fumigatus, 
C. herbarum, Parietaria judaica, Betula verrucosa, and 
Fagus sylvatica was seen less in the post-pandemic period 
compared to the pandemic period (p=0.007, p=0.005, 
p=0.037, p<0.001, p<0.001, respectively). The highest 
sensitivity rate for six of the seventeen pollen allergens 
tested was observed during the COVID-19 pandemic period 
(Chenopodium album (p<0.001), wild grass–pollen mixture 
(p<0.001), tree–pollen mixture (p<0.001), Betula verrucosa 
(p<0.001), Fagus sylvatica (p<0.001), and Parietaria juda-
ica (p=0.037)). No statistically significant difference was 
detected between the periods in nine of the pollen aller-
gens tested (Table 2, Figures 3–5).

Sensitization to indoor allergens D. farinae, D. ptero-
nyssinus, dogs, and cockroaches was higher in males than 
females. There was no statistically significant difference 
between genders in cat and mold allergen sensitivity. A. 
vulgaris, grass–pollen mixture, wild grass–pollen mixture, 
tree–pollen mixture, Dactylis glomerata, Populus alba, 
Platanus hispanica, Olive tree, and Alnus glutinosa aller-
gen sensitivities were observed to be higher in males com-
pared to females. Ragweed allergen sensitivity was higher 
in females. There was no statistically significant difference 
between genders in other allergens (Table 3).

D. pteronyssinus, cockroach, and Parietaria judaica 
allergen sensitivities were significantly lower in the 55 
and older age group than in younger age groups. Cat, dog, 
Alternaria alternata, A. vulgaris, grass–pollen mixture, 
wild grass–pollen mixture, tree–pollen mixture, Betula 
verrucosa, Dactylis glomerata, Plantago lanceolata, Fagus 
sylvatica, Ulmus minor, Populus alba, Platanus hispanica, 
Ragweed, Olive tree, and Alnus glutinosa allergen sensi-
tivities showed a linear increase with age. No statistically 
significant difference existed between other allergen sensi-
tivities and age groups (Table 4).

Discussion

This study reveals significant changes in allergen sensitiza-
tion during the COVID-19 pandemic. Indoor allergens such 
as cat, house dust mites (D. farinae and D. pteronyssinus), 
and cockroach sensitization showed a marked rise, partic-
ularly during and after the pandemic. Dog allergen sensiti-
zation showed a temporary rise during the pandemic but 
decreased afterward. Sensitivities to grass and weed pol-
lens, including Chenopodium album and A. vulgaris, among 
outdoor allergens, increased significantly during the pan-
demic. These findings underscore the impact of pandemic-
related lifestyle changes on allergen sensitization patterns, 
such as prolonged indoor exposure and increased pet 
ownership.

Many factors affect individuals’ allergen sensitivities. 
Air pollution, indoor air quality, and lifestyle changes are 
some of these factors.3,10 Curfew restrictions implemented 
during the COVID-19 pandemic caused changes in individu-
als’ lifestyles. Lifestyle changes can also change people’s 
allergen sensitivities.11 This study evaluated the results of 
patients who underwent inhaled skin prick testing. In this 
study, the most common allergen sensitivities detected 
in 19525 patients whose skin prick test results were eval-
uated were Dactylis glomerata, Chenopodium album, and 
grass–pollen mixture. Dactylis glomerata is a cool-season, 
perennial grass native to Europe, Asia, and North Africa. 
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Figure 2  The total positive rate of inhalant allergens.

It grows in various habitats, from meadows and pastures 
to roadsides and open woodlands.12 Chenopodium album 
belongs to the Amaranthaceae family and is widespread 
in temperate regions worldwide. It is generally seen as a 
weed on fields and roadsides, in gardens, and in cultivated 
areas. It is an allergen to which sensitivity is common in 
Türkiye and our city, Konya, located in the central region 
of our country, and the number of pollen peaks in August 
and September.13 Grass–pollen allergen sensitivity was also 
detected at a high rate in this study, similar to allergen 
sensitivity studies conducted in Türkiye.14,15

Allergen sensitivity and the frequency of allergic dis-
eases decrease with age. Males are at higher risk of 
developing atopic disease than females, and this gender 
difference becomes less pronounced in adulthood. Most 
studies report higher total IgE, higher prevalence of spe-
cific IgE antibodies, and skin test positivity in males than 
in females.16,17 Consistent with the information in the liter-
ature, we found higher positivity rates in males and lower 
positivity rates in the elderly group for most of the tested 
allergens.

In this study, cat allergen sensitization continued to 
increase during and after the pandemic compared to the 
pre-pandemic period (4.3%, 5.5%, and 10.4%). Similarly, in 
a study conducted by Liu et al., it was observed that cat 
allergen sensitivity increased from 0.78% in the pre-pan-
demic period to 4.4% during the pandemic period.11 In a 
study conducted in our clinic in previous years, cat allergen 
sensitivity was determined to be 4.1% and 5.7% before and 

during the pandemic, respectively, and a statistically signifi-
cant increase in cat allergen sensitivity was observed during 
the pandemic.18 In another study conducted in Türkiye, a 
decrease in dog allergen sensitivity was observed during 
the pandemic compared to the pre-pandemic period. At the 
same time, no significant difference was found between the 
periods in cat allergen sensitivity.19 We found that dog aller-
gen sensitivity was 1.7% before the pandemic, 3.6% during 
the pandemic, and 0.9% after the pandemic. Similarly, in 
studies conducted in China, dog allergen sensitization rates 
were higher during the pandemic than in the pre-pandemic 
period.11,20 In the study conducted by Evcen et al. in our 
clinic, it was seen that dog allergen sensitivity increased 
from 1.7% to 5.1% during the pandemic period.18 In this 
study, while cat allergen sensitivity continued to increase in 
the post-pandemic period, a decrease in dog allergen sen-
sitivity was observed after the pandemic; the decrease in 
adoption rate after the pandemic because dog care is rela-
tively more complex compared to cat care, and the fact that 
cats are kept indoors and dogs in the yard per our coun-
try’s culture may have been practical reasons. The study’s 
indoor allergen with the highest sensitization rates was D. 
farinae. We found that both D. farinae and D. pteronyssinus 
allergen sensitization rates increased significantly during 
and after the pandemic period. In two studies conducted 
in China, sensitivity to house dust mites was found to have 
increased significantly during the pandemic period.11,20 In 
this study, cockroach allergen sensitivity increased during 
the pandemic period and continued to be higher after the 
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Table 2  Positive rates of allergens by period.

Allergen 2017–2020, n (%) 2020–2022, n (%) 2023–2024, n (%) χ2 p-value

Indoor
D. Farinae 154 (7.9) 826 (11.7) 1191 (17.6) 163.845 <0.001
D. Pteronyssinus 114 (5.7) 563 (8) 775 (11.4) 81.485 <0.001
Cat 241 (4.3) 388 (5.5) 705 (10.4) 213.146 <0.001
Dog 96 (1.7) 254 (3.6) 59 (0.9) 130.832 <0.001
Cockroach 167 (3) 365 (5.2) 319 (4.7) 35.768 <0.001

Mold
A. Alternata 78 (1.4) 98 (1.4) 71 (1) 4.026 0.134
A. Fumigatus unavailable 10 (2) 24 (0.8) 7.191 0.007
C. Herbarum unavailable 7 (2) 18 (0.6) 8.070 0.005
P. Notatum unavailable 2 (0.6) 8 (0.3) .939 0.287

Outdoor
Artemisa Vulgaris 192 (3.5) 427 (6.1) 522 (7.7) 99.683 <0.001
Chenopodium Album 586 (10.7) 1556 (22.1) 1289 (19) 282.832 <0.001
Grass–Pollen Mixture 777 (13.7) 1282 (18.2) 1231 (18.2) 55.836 <0.001
Wild Grass–Pollen Mixture 82 (3.9) 1166 (16.5) 417 (6.1) 509.697 <0.001
Tree–Pollen Mixture 182 (3.2) 476 (6.7) 361 (5.3) 78.721 <0.001
Betula Verrucosa unavailable 28 (7.8) 89 (2.9) 22.948 <0.001
Dactylis Glomerata unavailable 90 (25.2) 663 (21.9) 1.991 0.158
Plantago Lanceolata unavailable 55 (15.4) 403 (13.3) 1.179 0.278
Fagus Sylvatica unavailable 22 (6.2) 76 (2.5) 15.108 <0.001
Ulmus Minor unavailable 4 (1.1) 39 (1.3) .073 1.000
Populus Alba unavailable 13 (3.6) 78 (2.6) 1.375 0.227
Platanus Hispanica unavailable 19 (5.3) 176 (5.8) .146 0.794
Quercus Robur unavailable 9 (2.5) 70 (2.3) .059 0.933
Parietaria Judaica unavailable 10 (2.8) 43 (1.4) 3.936 0.037
Ragweed unavailable 9 (2.5) 118 (3.9) 1.685 0.250
Olive Tree unavailable 2 (8.3) 303 (10) .073 1.000
Alnus Glutinosa unavailable 22 (6.2) 148 (4.9) 1076 0.363

D. farinae, Dermatophagoides farinae; D. pteronyssinus, Dermatophagoides Pteronyssinus; A. Alternata, Alternaria Alternata; 
A. Fumigatus, Aspergillus Fumigatus; C. Herbarum, Cladosporium Herbarum; P. Notatum. Penicillium Notatum. 
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Table 3  Positive rates of allergen by gender.

Allergen Female, n (%) Male, n (%) χ2 p-value

Indoor
D. Farinae 1340 (12.6) 831 (16) 33.209 <0.001
D. Pteronyssinus 913 (8.6) 539 (10.4) 13.095 <0.001
Cat 894 (6.9) 440 (6.8) .063 0.809
Dog 243 (1.9) 166 (2.6) 10.075 0.002
Cockroach 491 (3.8) 360 (5.6) 33.500 <0.001

Mold
A. Alternata 165 (1.3) 82 (1.3) .001 0.997
A. Fumigatus 22 (0.9) 12 (1) .061 0.805
C. Herbarum 18 (0.8) 7 (0.6) .397 0.529
P. Notatum 8 (0.4) 2 (0.2%) .870 0.351

Outdoor
Artemisa Vulgaris 699 (5.4) 442 (6.8) 16.073 <0.001
Chenopodium Album 2261 (17.6) 1170 (18.2) 1.136 0.286
Grass–Pollen Mixture 1911 (14.7) 1379 (21.2) 132.228 <0.001
Wild Grass–Pollen Mixture 1074 (10) 591 (11.3) 6.012 0.014
Tree–Pollen Mixture 612 (4.7) 407 (6.3) 21.473 <0.001
Betula Verrucosa 81 (3.6) 36 (3.1) .538 0.463
Dactylis Glomerata 427 (19.1) 326 (28.4) 37.932 <0.001
Plantago Lanceolata 293 (13.1) 165 (14.4) 1.044 0.307
Fagus Sylvatica 63 (2.8) 35 (3.1) .144 0.704
Ulmus Minor 30 (1.3) 13 (1.1) .265 0.607
Populus Alba 47 (2.1) 44 (3.8) 8.683 0.003
Platanus Hispanica 92 (4.1) 103 (9) 32.961 <0.001
Quercus Robur 52 (2.3) 27 (2.4) .002 1.000
Parietaria Judaica 30 (1.3) 23 (2) 2.155 0.142
Ragweed 100 (4.5) 27 (2.4) 9.443 0.002
Olive Tree 158 (7.8) 147 (14.2) 30.696 <0.001
Alnus Glutinosa 93 (4.2) 77 (6.7) 10.322 0.001

D. farinae, Dermatophagoides farinae; D. pteronyssinus, Dermatophagoides Pteronyssinus; A. Alternata, Alternaria Alternata; 
A. Fumigatus, Aspergillus Fumigatus; C. Herbarum, Cladosporium Herbarum; P. Notatum. Penicillium Notatum.

pandemic compared to the pre-pandemic period (3%, 5.2%, 
and 4.7%, respectively). In one study conducted in China, 
a decrease in cockroach allergen sensitivity was observed 
during the pandemic period, while in another study, an 
increase in sensitization was detected during the pandemic 
period.11,20 In another study conducted in our clinic, cock-
roach sensitivity was higher during the pandemic than in 
the pre-pandemic period.21 In a pediatric group study by 
Huang et al., cat, dog, and house dust mite sensitivities 
were higher during the pandemic than before the pan-
demic, and cockroach sensitivity did not show a significant 
difference between both the periods.22 Differences in sensi-
tization rates to house dust mites and cockroaches can be 
explained by geographical conditions, hygiene practices, 
and changing lifestyles during the pandemic. Increased time 
spent at home may increase indoor allergen sensitization. In 
addition, differences in the testing method used (skin prick 
test or allergen-specific IgE), as well as age group charac-
teristics of the population, may also affect sensitization 
rates. In a study conducted in South Korea, a decrease in 
various pollen allergies was observed during the COVID-19 
pandemic. In contrast, contrary to the literature, no signifi-
cant change was observed in indoor allergen sensitivities.23 
Studies on the subject in the literature have generally shown 

an increase in indoor allergen sensitivities with an increase 
in time spent at home during the pandemic period.11,18,20–22,24 
This study data showed an increase in indoor allergen sen-
sitivity during the pandemic compared to the pre-pandemic 
period, which aligns with most literature data.

Molds can be considered as both indoor and outdoor 
allergens. Alternaria and Cladosporium species are consid-
ered outdoor allergens, and sensitization and exposure to 
species of these genera are associated with the develop-
ment and progression of asthma and rhinitis. In contrast, 
xerophilic species of Penicillium and Aspergillus, except 
A. fumigatus, are implicated in allergic diseases as indoor 
allergens. A. fumigatus has a high capacity to colonize the 
bronchial tracts of asthmatic patients, causing severe per-
sistent asthma and reduced lung function, and sometimes 
leading to allergic bronchopulmonary aspergillosis.25,26 
There are insufficient studies evaluating changes in mold 
allergen sensitivity during the pandemic. Liu et al. found 
similar results in Alternaria allergen sensitization in the 
pre-pandemic period.11 This study found no significant dif-
ference between the periods in A. alternata and P. notatum 
allergen sensitivities, while A. fumigatus and C. herbarum 
sensitivities were lower during the pandemic compared to 
the previous period.
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Table 4  Positive rates of allergen in different age groups.

Allergen 18–34 years, n (%) 35–54 years, n (%) ≥55 years, n (%) χ2 p-value

Indoor
D. Farinae 1158 (14.0) 758 (14.0) 255 (12.3) 4.441 0.109

D. Pteronyssinus 793 (9,5) 499 (9,2) 160 (7.7) 6.773 0.034
Cat 1054 (10.5) 265 (3.9) 15 (0.6) 466.493 <0.001
Dog 304 (3) 90 (1.3) 15 (0.6) 92.228 <0.001
Cockroach 441 (4.4) 326 (4.8) 84 (3.2) 11.883 0.003

Mold
A. Alternata 177 (1.8) 60 (0.9) 10 (0.4) 44.479 <0.001
A. Fumigatus 15 (0.8) 12 (0.9) 7 (1.6) 2.466 0.291
C. Herbarum 13 (0.7) 10 (0.9) 2 (0.5) .433 0.805
P. Notatum 4 (0.2) 4 (0.3) 2 (0.5) 1.186 0.553

Outdoor
Artemisa Vulgaris 724 (7.2) 348 (5.1) 69 (2.6) 89.909 <0.001
Chenopodium Album 2227 (22.4) 998 (14.8) 206 (7.9) 357.056 <0.001
Grass–Pollen Mixture 2353 (23.4) 810 (11.9) 127 (4.8) 702.614 <0.001
Wild Grass–Pollen Mixture 1085 (13) 485 (8.9) 95 (4.5) 150.123 <0.001
Tree–Pollen Mixture 693 (6.9) 280 (4.1) 46 (1.7) 138.934 <0.001
Betula Verrucosa 82 (4.5) 31 (2.6) 4 (1.1) 14.320 0.001
Dactylis Glomerata 539 (29.4) 190 (16.2) 24 (6.5) 132.721 <0.001
Plantago Lanceolata 310 (16.9) 130 (11.1) 18 (4.8) 47.912 <0.001
Fagus Sylvatica 68 (3.7) 28 (2.4) 2 (0.5) 12.744 0.002
Ulmus Minor 29 (1.6) 13 (1.1) 1 (0.3) 4.635 0.099
Populus Alba 62 (3.4) 25 (2.1) 4 (1.1) 8.462 0.015
Platanus Hispanica 136 (7.4) 56 (4.8) 3 (0.8) 28.179 <0.001
Quercus Robur 49 (2.7) 26 (2.2) 4 (1.1) 3.575 0.167
Parietaria Judaica 31 (1.7) 22 (1.9) 0 (0) 6.811 0.033
Ragweed 83 (4.5) 39 (3.3) 5 (1.3) 9.611 0.008
Olive Tree 195 (11.7) 92 (8.8) 18 (5.4) 14.797 0.001
Alnus Glutinosa 117 (6.4) 49 (4.2) 4 (1.1) 20.997 <0.001

D. farinae, Dermatophagoides farinae; D. pteronyssinus, Dermatophagoides Pteronyssinus; A. Alternata, Alternaria Alternata; 
A. Fumigatus, Aspergillus Fumigatus; C. Herbarum, Cladosporium Herbarum; P. Notatum. Penicillium Notatum.

In this study, during the pandemic period, sensitivities 
to A. Vulgaris, Chenopodium Album, grass–pollen mixture, 
wild grass–pollen mixture, and tree–pollen mixture pol-
lens increased, while sensitivities to Fagus Sylvatica and 
Parietaria Judaica decreased. No significant change was 
detected in other pollen sensitivities. In the study by Huang 
et al., mold, platanus, ambrosia, ulmus, and artemisia sen-
sitivities were higher during the pandemic than before 
the pandemic.22 Sensitivity to pollen allergens during the 
pandemic may have varied depending on geographical dif-
ferences, lifestyle changes, and mask use. In the future, 
with climate changes, comprehensive studies are needed 
to evaluate pollen sensitivity in different regions and the 
long-term effects after the pandemic.

This study had several limitations. First, during the 
pre-pandemic period and part of the pandemic period, 
some allergens could not be tested because the prick test 
extracts were unavailable in the hospital. This resulted in 
incomplete data for specific allergens during these periods. 
Second, we did not assess specific IgE (sIgE) levels because 
of limited test availability, which may have influenced 

the accuracy of allergen sensitization results. Finally, the 
study’s retrospective design only included patients who 
visited our allergy clinic, which may not fully represent the 
general population.

In conclusion, this study demonstrated that indoor 
and outdoor allergen sensitivities significantly changed 
during the COVID-19 pandemic. These changes were influ-
enced by several factors, including shifts in daily habits, 
such as spending prolonged periods indoors because of 
curfew restrictions. This increased indoor exposure likely 
led to higher sensitization rates to indoor allergens. The 
rise in pet ownership during the pandemic, driven by life-
style changes and the need for friendship, contributed to 
increased sensitization to cat and dog allergens. In addi-
tion, changes in indoor air quality, resulting from extended 
time spent at home, and improvements in outdoor air 
quality because of reduced industrial activity and traffic 
emissions may have altered exposure to various allergens. 
These findings emphasize the multifaceted relationship 
between environmental exposures, lifestyle modifications, 
and allergen sensitization patterns. 
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