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ABSTRACT: Allergic rhinitis and asthma 
are highly prevalent and have a significant 
clinical impact; seasonality is a potential in-
direct marker of environmental exposures 
associated with the occurrence of exacer-
bations. This study aimed to evaluate the 
association between indirect environmental 
and demographic variables and the occur-
rence of exacerbations in patients with aller-
gic rhinitis associated with asthma, treated 
at outpatient clinics in the municipality of 
Guarapuava (PR), Brazil. This is a cross-sec-
tional observational study with retrospective 
data collection based on a review of medical 
records of patients aged ≥ 5 years who were 
treated between 2018 and 2025. The occur-
rence of exacerbations was analyzed using 
multivariate logistic regression. A total of 
193 patients were included. Consultations 
conducted during spring showed a higher li-
kelihood of exacerbation compared to sum-
mer (OR = 4.30; 95% CI: 1.21–16.18; p = 
0.027), while winter showed a trend toward 
an association (OR = 3.49; 95% CI: 1.01–
12.66; p = 0.051). The 19–40 age group was 
also associated with a higher likelihood of 
exacerbation (OR = 4.31; 95% CI: 1.29–
15.21; p = 0.019). It is concluded that sea-
sonality was independently associated with 
the occurrence of exacerbations, especially 
in the spring, reinforcing the relevance of 
seasonal factors in the clinical variability of 
allergic respiratory diseases in the outpatient 
setting.

KEYWORDS: Asthma; Allergic Rhinitis; 
Seasonality; Exacerbation; Cross-sectional 
Studies.

INTRODUCTION

Allergic respiratory diseases, particu-
larly allergic rhinitis and asthma, constitute 
a major public health problem due to their 
high prevalence and functional impact on 

affected individuals. Asthma affects hun-
dreds of millions of people worldwide and 
is one of the leading chronic respiratory di-
seases, while allergic rhinitis has a high pre-
valence and frequently coexists with asthma, 
forming the concept of a single airway. This 
interrelationship shares common inflamma-
tory mechanisms and implies reciprocal cli-
nical repercussions, including poorer con-
trol and a higher risk of exacerbations.

The clinical course of these conditions 
results from a complex interaction between 
genetic predisposition and environmental 
factors. Exposures such as airborne aller-
gens, climatic variations, pollutants, and 
respiratory infections play a central role in 
symptom variability. Seasonality may serve 
as an indirect marker of these exposures.

MATERIALS AND METHODS

This is a retrospective, cross-sectional, 
observational epidemiological study based 
on a review of medical records of patients 
treated at outpatient clinics in Guarapuava 
(PR) between 2018 and 2025. Patients aged 
≥5 years with a diagnosis of allergic rhinitis 
associated with asthma were included. Me-
dical records that were incomplete or invol-
ved non-allergic respiratory diseases were 
excluded.

The dependent variable was exacer-
bation. Independent variables included se-
asonality, age group, sex, place of residen-
ce, change of environment, and healthcare 
facility. The analysis was performed using 
multivariate logistic regression, with a signi-
ficance level of 5%.
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RESULTS

A total of 193 patients were included. 
Consultations conducted in the spring were 
associated with a higher likelihood of exa-
cerbation compared to the summer (OR 
= 4.30; 95% CI: 1.21–16.18; p = 0.027). 
Winter showed a trend toward association 
(OR = 3.49; 95% CI: 1.01–12.66; p = 
0.051). The 19–40 age group showed a sig-
nificant association.

DISCUSSION

The findings demonstrate an associa-
tion between seasonality and exacerbations, 
especially in the spring. The literature indi-
cates that seasonal environmental factors in-
fluence exacerbations of allergic respiratory 
diseases. Limitations include the retrospecti-
ve design and the absence of direct measure-
ment of exposures.

CONCLUSION

A significant association was identi-
fied between seasonality and exacerbation, 
especially in the spring. The findings rein-
force the importance of seasonal factors in 
the clinical variability of allergic respiratory 
diseases.

CONFLICT OF INTEREST

The authors declare no conflict of 
interest.

FUNDING

This study did not receive external 
funding.

REFERENCES

BOUSQUET, J. et al. Allergic Rhinitis and its 
Impact on Asthma (ARIA) guidelines – 2019 
revision. Allergy, v. 75, n. 4, p. 801–858, 2020.

BRASIL. Ministério da Saúde. DATASUS: 
morbidade por doenças respiratórias no Pa-
raná. Brasília, 2023.

FONSECA, L. et al. Exposição ocupacional e 
doenças respiratórias alérgicas em áreas agrí-
colas. Jornal Brasileiro de Pneumologia, 2022.

GLOBAL INITIATIVE FOR ASTHMA. Glo-
bal strategy for asthma management and 
prevention: 2024 update. 2024. Disponível 
em: https://ginasthma.org. Acesso em: 15 abr. 
2026.

HOSMER, D. W.; LEMESHOW, S.; STURDI-
VANT, R. X. Applied Logistic Regression. 3. ed. 
Hoboken: Wiley, 2013.

INSTITUTO BRASILEIRO DE GEOGRAFIA 
E ESTATÍSTICA. Cidades e estados: Guara-
puava. Rio de Janeiro: IBGE, 2023.

INSTITUTO NACIONAL DE METEORO-
LOGIA. Dados climáticos de Guarapuava. 
Brasília: INMET, 2023.

SECRETARIA DE ESTADO DA SAÚDE DO 
PARANÁ. Relatório epidemiológico regio-
nal. Curitiba, 2022.

WORLD HEALTH ORGANIZATION. Glo-
bal surveillance, prevention and control of chro-
nic respiratory diseases. Geneva: WHO, 2023.

WORLD HEALTH ORGANIZATION. WHO 
global air quality guidelines. Geneva: WHO, 
2022.



DOI https://doi.org/10.22533/at.ed.0159652616043

A
rt

ic
le

 3
SE

A
SO

N
A

L 
VA

RI
AT

IO
N

S 
IN

 E
XA

CE
RB

AT
IO

N
S 

O
F 

A
LL

ER
G

IC
 R

H
IN

IT
IS

 A
N

D
 A

ST
H

M
A

 IN
 G

UA
RA

PU
AV

A
 (P

R)
: A

 C
RO

SS
-S

EC
TI

O
N

A
L 

O
BS

ER
VA

TI
O

N
A

L 
ST

U
DY

4

Variable OR 95% CI p

Seasonality

Winter vs. summer 3.49 1.01–12.66 0.051

Spring vs. summer 4.30 1.21–16.18 0.027

Fall vs. summer 1.83 0.49–6.88 0.373

Age group

Ages 13–18 vs. Ages 5–12 — — > 0.05

19–40 years vs. 5–12 years 4.31 1.29–15.21 0.019

41–60 years vs. 5–12 years — — > 0.05

> 60 years vs. 5–12 years — — > 0.05

Gender (male and female) — — > 0.05

Residence (urban and rural) — — > 0.05

Change of environment — — > 0.05

Care unit — — > 0.05

Registered CID — — > 0.05

Treatment initiated — — > 0.05

Symptom severity — — > 0.05

Clinical signs — — > 0.05

Table 1. Multivariate logistic regression of factors associated with exacerbation.

Source: Prepared by the authors.

OR = odds ratio; 95% CI = 95% confidence interval; –: association not statistically significant or not 
estimated.

Note: Multivariate logistic regression model adjusted for all listed variables.

Reference category: summer (seasonality) and 5–12 years (age group).

Null deviance = 242.33 (df = 192); Residual deviance = 180.20 (df = 164); AIC = 238.2.


