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Abstract

Background Rhinitis is a disorder of the upper respiratory tract that is characterized by symptoms such as rhinorrhea,
itching, sneezing, and nasal congestion. Given the high prevalence of allergic rhinitis among children and adolescents
reported in previous studies and its clinical importance, this study was conducted to assess the demographic
characteristics, clinical signs, and complications of allergic rhinitis in patients referred to the allergy clinics of Urmia
University of Medical Sciences during 2022-2023.

Methods This cross-sectional study was conducted on all children and adolescents under the age of 18 who visited the
allergy clinics of Urmia University of Medical Sciences in 1401 and were diagnosed with allergic rhinitis. Demographic
information, complications, and any diagnosis of asthma were reviewed and recorded. Data were analyzed using SPSS
software version 22.

Results A total of 193 children (mean age: 9.9 + 3.8 years, 64.8% male) diagnosed with allergic rhinitis participated
in the study. Sneezing was reported as the most common clinical complaint. In addition, sleep disturbances (60.1%)
and sinusitis (47.2%) were identified as the two most frequent complications. Asthma was also concurrently diagnosed
in 15.5% of the patients.

Conclusion Sinusitis and asthma were found to be relatively prevalent as complications and coexisting conditions
in children and adolescents with allergic rhinitis. Simultaneous management and control of these conditions can
significantly improve the quality of life in affected children.

Keywords Adolescents, Allergic rhinitis, Asthma, Atopy, Child, Sinusitis

<l Mir Reza Ghaemi
ghaemi.m@umsu.ac.ir

1. Department of Pediatric Disease, School of Medicine, Urmia University of Medical
Sciences, Urmia, Iran

Received: 29 December 2024/ Revised: 10 August 2025/ Accepted: 19 July 2025

Press


https://hsm.umsu.ac.ir/article-1-215-en.html
https://orcid.org/0000-0002-4832-4640
https://orcid.org/0000-0001-5086-6492

Demographic and Clinical Profile of Allergic Rhinitis Patients

Page 2 of 8

1 Introduction

Rhinitis is a respiratory disorder of the upper airway,
characterized by rhinorrhea, itching, sneezing, and nasal
congestion. Allergic rhinitis (AR) and non-allergic rhinitis
are classifications based on clinical manifestations and
sensitivity to common allergens. In another classification,
rhinitis is divided into two types: intermittent and
persistent. Patients with intermittent rhinitis experience
symptoms fewer than four days per week or for less than
four weeks per year, while those with persistent rhinitis
have symptoms for more than four days per week and
more than four weeks per year.!"! Atopic dermatitis is a
chronic skin disorder that leads to dryness, itching, and
inflammation. It is frequently seen in young children
but can develop at any age. In many cases, symptoms
of atopic dermatitis flare up periodically, during which
patients often scratch their skin.**

Allergic rhinitis or allergic rhinosinusitis typically
presents with sneezing, nasal discharge, and congestion,
and is often accompanied by itching of the eyes, nose,
and palate. Postnasal drip, coughing, irritability, and
fatigue are also among the common symptoms.”! This
condition develops as a result of a hypersensitivity
reaction caused by inhaled particles contacting the nasal
mucosa, triggering an inflammatory response mediated
by immunoglobulin E (IgE).”) IgE-mediated immune
mechanisms play a key role by releasing mediators that
are responsible for allergic symptoms.

AR is often underdiagnosed for several reasons, including
the similarity of its symptoms to the common cold, the
lack of physician consultation by parents, and the use of
over-the-counter medications.

Although allergic rhinitis is not life-threatening by itself,
it is associated with various morbidities and comorbid
conditions. These can significantly affect a patient’s
quality of life, disrupting daily activities both socially
and financially.

Risk factors for allergic rhinitis may range from smoking
and alcohol use, pet ownership, and living in polluted
environments, to a family history of the condition.
Numerous studies have shown that the Middle East has
a high presence of allergens and a greater incidence of
allergic diseases, which may contribute to the elevated
prevalence of allergic rhinitis in the region.[”

Several studies have reported that allergic rhinitis
coexists with asthma in approximately 50-60% of cases.
[l Managing AR in adults and children with concurrent
asthma can enhance asthma control and reduce hospital
admissions.!®! Untreated allergic rhinitis may predispose
children to sinusitis, otitis media, and hearing loss (due
to Eustachian tube dysfunction), adenoid hypertrophy,
and sleep disorders, negatively impacting school
performance.™'”) A strong association between nasal

allergy and these conditions has been confirmed by
extensive epidemiological evidence. Comparable models
have been suggested to explain the pathophysiological
links between allergic rhinitis, sinusitis, and otitis media.
In such models, inflammation from nasal allergy or viral
infection results in blockage, fluid buildup, bacterial
infection, and acute illness.!""

Allergic rhinitis is widespread, affecting 10-30% of
children and adults in the United States and other
industrialized nations.'” It may be less common in
some parts of the world, though even developing
countries report significant prevalence rates.!'*'¥
In the ISAAC (International Study of Asthma and
Allergies in Childhood), the prevalence of asthma,
rhinoconjunctivitis, and eczema was systematically
assessed in around 1.2 million children across 98
countries, with rhinoconjunctivitis rates of 8.5% and
14.6% in children aged 67 and 13-14, respectively.!'”
In Iran, the prevalence of allergic rhinitis has also been
reported as 18% in children and 25% in adults.['

The prevalence of these allergy-based diseases is
increasing worldwide, especially in industrialized
countries and urban areas.!'” It is unlikely that changes
in genetic factors are the main cause of the rise in allergic
diseases since the increase in allergic rhinitis and asthma
has occurred rapidly. Instead, multiple environmental
factors may play a role. These include improvements in
hygiene, eradication of most parasitic infections, changes
in home heating and ventilation, reduced physical activity,
and dietary changes due to lifestyle shifts. Although a
complete understanding of the potential role of epigenetic
changes in the rise of allergic diseases is lacking, several
studies suggest that exposure to environmental factors
related to specific epigenetic changes can lead to allergic
phenotypes.'®

Various national studies have examined the clinical and
demographic characteristics of children with allergic
rhinitis and the prevalence of the disease.!'”*"! A recent
study conducted in Sanandaj aimed to investigate the
prevalence of allergic rhinitis in children and adolescents
by distributing 4,000 questionnaires in elementary
and middle schools. The results showed that 29.7% of
respondents reported sneezing and runny nose in the
past twelve months, with the highest frequency among
boys aged 13-14. Additionally, based on clinical
diagnosis by physicians, 37.9% of the children studied
had allergic rhinitis, with a higher prevalence among
boys in elementary and middle school compared to
girls.®"! Another study conducted in Ahvaz reported the
prevalence of asthma symptoms, allergic rhinitis, and
eczema in children and adolescents as 14.1%, 18.2%,
and 8.4%, respectively. No significant gender differences
were reported, but the prevalence of these conditions was
significantly higher among middle school students than
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elementary school students.!'”

Given the high prevalence of allergic rhinitis among
children and adolescents based on previous studies and
the importance of obtaining a comprehensive overview
of the clinical status, symptoms, and complications, as
well as the lack of similar studies in West Azerbaijan
province, the present study was designed and conducted
to determine the demographic findings, clinical
symptoms, and complications of allergic rhinitis in
patients referred to allergy clinics of Urmia University of
Medical Sciences in 2022-2023.

2 Methods

This study is cross-sectional. After obtaining ethical
approval from the Ethics and Research Committee of
Urmia University of Medical Sciences, all children and
adolescents under 18 years old who visited the allergy
clinics of Urmia University of Medical Sciences during
2022-2023 and were diagnosed with allergic rhinitis
were enrolled in the study. The diagnosis of allergic
rhinitis was based on clinical complaints and symptoms
such as sneezing, itching, rhinorrhea, nasal congestion,
the Salute sign, and Dennie Morgan line, as assessed by
the collaborating allergy subspecialist. After the initial
evaluation for eligibility criteria and obtaining informed
consent from their parents, patients were included in the
study. The Dennie Morgan line is defined as a narrow
crease or fold beneath the lower eyelid (infraorbital)
commonly seen in individuals with allergic conditions
including eczema and allergic rhinitis. The Salute sign
refers to the repeated upward rubbing of the nose with
the palm, frequently observed in allergic rhinitis patients.
In this study, allergic rhinitis was classified according to
symptom duration into seasonal or intermittent allergic
rhinitis (symptoms fewer than four days per week and less
than four weeks per year) and perennial allergic rhinitis
(symptoms more than four days per week and more
than four weeks per year). Asthma diagnosis concurrent
with allergic rhinitis was determined by clinical findings
(wheezing, chest tightness, auscultation of wheezing)
along with spirometry results in children older than five
years and symptom response to salbutamol spray in
children younger than five years, assessed and recorded
by the allergy subspecialist collaborator. Demographic
data were collected through parental questionnaires using
a checklist designed by the researcher. Patients were also
examined for secondary complications of allergic rhinitis
including sinusitis, adenoid hypertrophy, and sleep
disturbances, with findings recorded in the checklist.

Sinusitis diagnosis was based on clinical signs such as
headache, facial fullness, and clear postnasal drip (PND);
confirmation required at least two symptoms plus either
paranasal sinus CT imaging (if available) or anterior
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rhinoscopy.

In this study, the inclusion criteria were age under 18
years and diagnosis of allergic rhinitis according to
existing criteria and the opinion of the asthma and allergy
specialist collaborating in the project. The exclusion
criteria were incompleteness of the required information,
lack of consent to participate in the project by the parents
or patient, the presence of underlying diseases such as
cystic fibrosis, cerebral palsy, immunodeficiency, and the
presence of other differential diagnoses such as infectious
rhinosinusitis and non-allergic rhinitis.

Finally, the collected data were properly coded and
entered into SPSS version 22 software and analyzed
according to the study objectives.

3 Results

Figure 1 shows the patient enrollment process for
the study. During the study period (2022-2023), 214
children diagnosed with allergic rhinitis (based on
clinical symptoms and the opinion of the asthma and
allergy subspecialist) were referred to the allergy
clinics of Urmia University of Medical Sciences and
underwent initial evaluation. Among them, 15 children
were excluded due to inflammatory underlying diseases.
Additionally, six children were excluded because of
incomplete information or lack of cooperation from
parents in providing the required data. Ultimately, 193
children with allergic rhinitis were enrolled in the study.

The total number of children and adolescents with allergic rhinitis who visited the
allergy clinics was 214 cases.

v
Incomplete
information: 6

Children and adolescents with allergic rhinitis included in
the study: 193 cases

Children with underlying
conditions: 15 cases

Figure 1 Flowchart of patient enrollment in the study

The mean age of the patients in the study was 9.9 +
3.8 years, ranging from 3 to 17 years. Table 1 shows
the demographic characteristics of the children and
adolescents with allergic rhinitis included in the study.
About half of the children (56%) were of school age,
with 31.6% over 12 years old and 12.4% under 6 years
old. Additionally, more than half of the children and
adolescents were boys (64.8%). Most patients (83.4%)
lived in urban areas, while only 32 children resided in
rural regions.
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Table 1 Demographic characteristics of the patients studied

Variable Frequency (percentage)
Before school' 24 (12.4%)
Age Group School ages? 108 (56%)
Adolescence’ 61 (31.6%)
Bo 125 (64.8%
Gender Y ( )
Girl 68 (35.2%)
City 161 (83.4%)
Place of Residence .
Village 32 (16.6%)

(1): Under 6 years old, (2): Between 6 and 12 years old, (3): Over 12 years old

Table 2 shows the basic birth and growth characteristics
of the patients studied. More than half of the patients
were born via natural delivery (57%), and during infancy,
64.2% were breastfed. Additionally, 16.1% and 17.6% of
the patients were fed with a combination of breast milk
and formula, and formula alone, respectively, during
childhood. The average birth weight of the patients
was 3449.7 + 592.7 grams, ranging from 2300 g to
5000 g. Furthermore, the average height and weight of
the patients were 144.3 + 7.2 cm and 40.10 + 12.18 kg,
respectively.

~

m Seasonal AR = Perennial AR

Figure 2 Frequency of allergic rhinitis types in the studied pa-
tients

Figure 3 shows the frequency of seasonal allergic
rhinitis distributed by seasons of the year. Among 161
children with seasonal allergic rhinitis, symptoms were
most commonly present in the spring (72 cases, 44.7%),
followed by autumn (40 cases, 24.8%) and spring—

summer (23 cases, 14.3%).
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Figure 3 Frequency of seasonal allergic rhinitis in the studied
patients

Table 2 Basic birth and growth characteristics of the patients studied

Variable

Frequency (percentage)

Breastfeeding

Infant feeding* Formula feeding

Combination of breastfeeding and formula feeding

) Natural delivery (Vaginal birth)
Type of birth” ] ]
Cesarean section (C-section)
variable
Birth weight (grams)
Current weight (kilograms)

Current height (centimeters)

Body Mass Index (Kg/m?)

124 (64.2%)

34 (17.6%)

31 (16.1%)

110 (57%)

79 (40.9%)

Mean + Standard deviation (range)

(2300-5000) 3449.4 + 592.7
(14-90) 14.01 + 18.12
(95-185) 144.3 +21.7

(1.1-123) 17.7+4.3

* For four patients in the study, information on the type of feeding and delivery method was not available

Regarding the frequency of clinical symptoms in
children and adolescents with allergic rhinitis under
study, sneezing, with a frequency of 95.9%, was the most
common symptom among the patients. Additionally,
nasal discharge and nasal itching were reported in 88.6%
and 87.6% of patients, respectively. The clinical signs
Dannie Morgan line and Salute sign were observed in
83.9% and 64.8% of patients, respectively.

Figure 2 shows the frequency of types of allergic
rhinitis (seasonal or perennial) based on the duration
of symptoms throughout the year. Most patients in the
study had seasonal allergic rhinitis, while only 32 cases
(16.6%) exhibited longer-lasting symptoms consistent
with perennial allergic rhinitis.

Figure 4 presents the frequency of secondary
complications associated with allergic rhinitis in the
patients. Sleep disturbance and sinusitis were the two
most common complications, reported in 60.1% and
47.2% of patients, respectively. Additionally, otitis media
and adenoid hypertrophy were observed in 9.3% and

18.7% of patients, respectively.

40
. N
0
Sleep dysfunction

Adenoid Hypertrophy

Sinusitis Otitis media

Figure 4 Frequency of secondary complications of allergic
rhinitis in the studied patients
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lustrates the frequency of asthma, atopy, and positive
family history of allergic rhinitis in the studied patients.
Asthma was diagnosed concurrently in 15.5% of patients
with allergic rhinitis. Atopy was present in 3.9% of
patients. A positive family history of allergic rhinitis was
reported in 7.48% of the cases.

4 Discussion

Allergic rhinitis is a type I allergic disease of the nasal
mucosa, characterized by recurrent sneezing attacks,
watery rhinorrhea, and nasal congestion. It is a highly
prevalent disorder affecting individuals of all ages,
reaching its peak during adolescence. This condition is
often overlooked and underdiagnosed for various reasons,
which leads to significant social and functional costs. It
predisposes individuals to numerous complications, such
as chronic sinusitis, and when associated with asthma, it
can disrupt asthma symptom control and severely reduce
patients’ quality of life. Given the critical importance
of accurate diagnosis of allergic rhinitis—especially
in children and adolescents—to prevent secondary
complications and improve their functional status, the
present study was designed and conducted in 2022-2023
at the allergy clinics of Urmia University of Medical
Sciences. The study aimed to identify the demographic
characteristics, clinical symptoms, and complications
of allergic rhinitis in patients attending these clinics to
develop a clearer picture of allergic rhinitis cases in the
province and to use these findings to facilitate earlier
diagnosis and better management of patients.

The results showed that most children with allergic
rhinitis were school-aged, with an average age of about
10 years. The frequency of boys affected was higher
than that of girls, and children living in urban areas
were more frequently affected than those in rural areas.
Consistent with these findings, epidemiological studies
indicate that nearly half of adult patients with allergic
rhinitis report initial symptoms between the ages of six
and 10.%! A study by Sedaghat et al. also aligns with the
current findings, showing the average age of children
diagnosed with allergic rhinitis to be approximately 8.9
years, with a higher prevalence among boys than girls.**
Furthermore, a meta-analysis conducted in Iran found a
higher prevalence of allergic rhinitis in boys compared
to girls, consistent with our results.*”) Two other studies
conducted in Syria.l! and Iran’s Kurdistan province.l*"
also reported a significantly higher prevalence of allergic
rhinitis among boys compared to girls, echoing our
findings. This gender difference may be rooted in cultural
factors, where boys tend to spend more time outdoors
and play in various environments, possibly leading to
greater exposure to allergens. Previous research similarly
supports these observations, indicating that allergic
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diseases such as asthma, eczema, and allergic rhinitis
are more prevalent in males during childhood; however,
as age increases, the prevalence rises among females
relative to males. Despite this, the prevalence of allergic
rhinitis remains higher in adult males compared to
females.*! Although some studies, such as Cobanogluet
al.’s research in Turkey, present contrasting results—
identifying female gender as a risk factor for allergic
rhinitis among adolescents aged 12 to 15 (22)—such
differences highlight the importance of detailed regional
epidemiological assessments based on gender and age for
designing effective therapeutic and preventive strategies.
Moreover, consistent with our findings, comprehensive
studies have shown that urban residents are at greater
risk of developing allergic rhinitis compared to rural
inhabitants, possibly due to higher exposure to air
pollution. For instance, a study in Turkey found that
atopy and positive Prick test results were approximately
twice as common in urban populations compared to
rural ones.”!! Similarly, research on adults indicates
that the risk of allergic rhinitis correlates with the level
of urbanization throughout life, especially during early
life stages. The hygiene hypothesis and the beneficial
effects of sustained exposure to microbial diversity
during early childhood might explain these observations.
1201 Additionally, differences in lifestyle and diet between
rural and urban children may influence the occurrence of
atopic and allergic symptoms, especially in adulthood.*"
According to our study, most children with allergic
rhinitis experienced seasonal symptoms rather than
perennial ones, with the highest symptom prevalence
occurring in spring and autumn. This aligns with the
study by Mohammadpour et al. (2017, Babol), which
also reported the highest frequency of allergic rhinitis
symptoms in spring.”®! Similarly, a study in Spain
showed two seasonal peaks in allergic rhinitis symptoms
among children: spring—summer and summer—autumn,
supporting our findings.['” In the 2014 study by Mahboub
et al. in the United Arab Emirates, seasonal allergic
rhinitis symptoms peaked in spring; however, unlike our
findings, a relatively high prevalence was also noted in
winter, likely due to geographic and climatic differences.
The present study also identified sleep disorders and
sinusitis as common complications in patients with
allergic rhinitis. Additionally, otitis media and adenoid
hypertrophy were reported at frequencies of 9.3% and
18.7%, respectively. Asthma was concurrently diagnosed
in 15.5% of the patients. Jalali et al.’s study similarly
reported a significant association between sinusitis
and allergic rhinitis.”*” Conversely, Masoumi et al.’s
research on children undergoing adenoid hypertrophy
surgery found no significant difference in allergic rhinitis
prevalence between those with and without hypertrophy,
which is consistent with the relatively low prevalence of
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adenoid hypertrophy observed in our study.*' Higuchi et
al. also reported a close relationship between asthma and
allergic rhinitis in children, indicating that simultaneous
evaluation of asthma in children with allergic rhinitis
symptoms could improve management of both conditions.
1371 Studies on children with asthma further suggest that
allergic rhinitis is likely the most important risk factor for
asthma onset and the most influential extrabronchial factor
in asthma control.*®! Regarding otitis media, Norhafizah
et al. showed that allergic rhinitis is a key risk factor for
otitis media with effusion in children, where significant
hearing loss was observed in children suffering from both
conditions. With appropriate simultaneous treatment
of otitis media and allergic rhinitis, hearing thresholds
significantly improved.>*”

5 Conclusion

The results of the present study showed that the most
common age for children with allergic rhinitis symptoms
to visit healthcare centers is the school-entry age. This
may be due to the increased importance of symptoms
that disrupt quality of life at this age, particularly
because of their negative impact on the child’s sleep and
academic performance. On the other hand, sinusitis and
asthma were relatively common as complications and
comorbidities in children and adolescents with allergic
rhinitis. Simultaneous control and management of these
conditions can significantly improve children’s quality of
life.

It is recommended that future prospective studies include
a control group of children without allergic rhinitis
symptoms to more accurately determine the relationship
between underlying factors, complications, and
comorbidities associated with allergic rhinitis in children,
thereby aiding in better management of these patients.
Furthermore, given the relatively high prevalence of
sinusitis and asthma in children with seasonal allergic
rhinitis symptoms, it is suggested that these two
conditions be carefully evaluated simultaneously.
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