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Abstract

Background: Allergic rhinitis (AR) is an immunoglobulin E (IgE)
mediated inflammatory disorder of the nasal mucosa triggered by
exposure to allergens. It is characterized by symptoms including
sneezing, rhinorrhea, nasal itching, congestion, and ocular symptoms
such as itching and redness of the eyes. Allergic rhinitis represents a
common health problem that may affect quality-of -life and daily
activities.

Objective: This study aimed to-determine the prevalence of allergic
rhinitis among different age groups and to compare its prevalence and
associated risk factors between males and females in two Iraqgi
governorates.

Methods: A cross-sectional epidemiological study was conducted
from 9 October 2023 to 20 January 2024 in Diyala and Salah Al-Din
governorates, Iraq. Data were collected from 200 participants using
face-to-face interviews and an online questionnaire distributed
through Google Forms. Information regarding demographic
characteristics, allergic rhinitis status, associated symptoms,
comorbidities, blood groups, and medication history was collected
and analyzed.

Results: A total of 200 participants were enrolled, including 82 males
(41.0%) and 118 females (59.0%). Participants ranged in age from less
than 15 years to more than 45 years, with the majority belonging to
the 15-30-year age group. The overall prevalence of allergic- rhinitis
was 63.5%. Most participants were urban residents (86.0%). Females
represented a higher proportion of the study population than males.
The prevalence and distribution of allergic rhinitis varied according to
age group, sex, and place of residence.

Conclusion: Allergic rhinitis was highly prevalent among the studied
Iragi population, particularly among young adults and urban residents.
Differences in prevalence according to sex and demographic
characteristics suggest that these factors may influence the occurrence
of allergic rhinitis in Iragq. Further large-scale studies are
recommended to identify additional risk factors and confirm these
findings.
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INTRODUCTION

Allergic rhinitis (AR) is a common chronic
inflammatory disease of the nasal mucosa, caused
by exposure to environmental allergens and
immunoglobulin  E  (IgE)-mediated @. 1t is
characterised by symptoms like sneezing, nasal
congestion, rhinorrhea, nasal itching, and
occasionally ocular symptoms such as itching,
redness, and eye irritation that may negatively
impact quality of life and daily productivity @.
Allergic rhinitis is a major global public health
problem affecting some 400 million people
worldwide, with steady increase in prevalence in
recent decades . Based on clinical and
pathophysiological evidence, over 80% of allergic
rhinitis cases start before the age of 20 years, with
peak prevalence between 20 and 40 years of age,
followed by a gradual decline ®.

This increase in the prevalence of allergy diseases
has been seen in many epidemiologic studies, with
a gradual increase in the prevalence of allergy
diseases in recent decades due to urbanisation, air
pollution and climate change ©9®. (3-5). Air
pollution, climate change and global warming can
affect the patterns of allergy disorders €. (6-8).
Living in an urban environment is positively
associated on one hand with air pollution and

conversely with the increase of allergy illnesses,
especially respiratory allergies ©.

Epidemiological studies suggest that the demographic
characteristics such as sex and age may influence
susceptibility to allergic diseases and their clinical
characteristics. Potential reasons for sex differences in
prevalence and severity of allergic rhinitis include
differences in immune responses, hormonal regulation,
and environmental exposures ‘%4 For instance, some
studies indicate higher prevalence in males during
childhood and a shift towards females in adulthood,
highlighting the importance of sex-specific analyses in
allergy research 3,

However, the results regarding sex-related differences
in allergic rhinitis are controversial between
populations and regions, which highlights the necessity
of population-specific investigations %1314,

The global burden of allergic rhinitis (AR) is high but
epidemiological data from Iraq are limited, especially
data on the sex-specific differences in disease
prevalence, symptom patterns and
severity. Furthermore, few studies have evaluated these
characteristics in Iragi populations in different
environmental settings (eg, urban and rural) where
exposure to allergens and air pollutants may differ
considerably 19,
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To the best of our knowledge, there is a lack of data
on allergic rhinitis epidemiology in Diyala and
Salah Al-Din governorates so far.

Filling this knowledge gap is important in
increasing the understanding of the local
epidemiology of allergic rhinitis and in identifying
demographic and environmental factors that may
influence the burden of the disease and clinical
presentation. Therefore, the present study aimed to
determine the prevalence of allergic rhinitis and
compare symptom profiles and disease severity
between Iragi men and women residing in Diyala
and Salah Al-Din governorates.

SUBJECTS AND METHOD

Study design, time period and Population

This study was a cross-sectional epidemiological
study carried out in Irag from 9 October 2023 to 20
January 2024 in two governorates (Diyala and
Salah-aldin). Data were obtained from 200 people
through a face-to-face interview and the Google
Forms method to assess the allergic rhinitis class,
associated symptoms, other associated diseases and
past medication history. Inclusion criteria; all age
groups were included (from less than 15 years to
more than 45 years). In addition, both males and
females with allergic rhinitis symptoms were
enrolled. Exclusion criteria: Any person who does
not have any allergic rhinitis symptoms. Ethical
approval for conducting this study was obtained
from the College of Pharmacy, Tikrit University.

Questionnaire design

The questionnaire that addressed the prevalence of
allergic rhinitis they were created based on previous
studies. Using Google Forms and Paper
Questionnaires: The questionnaire included more
than two sections; the first section was a question
about participant characteristics, including age and
gender. The second section contains various
questions about the allergic rhinitis symptoms, and
these guestionnaires were distributed to a group of
male and female participants. Participants were
expected to choose one answer from the options
offered. The questionnaire also included questions
about the morbidities of rhinitis and asthma 1617,

Statistical Analysis

The information was gathered, examined, arranged
and Microsoft Excel was used to compute
frequencies and percentages and SPSS for chi-
square.
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RESULTS

General Information

Two hundred patients participated in this study from
two governorates (Diyala and Salah-aldin). The
percentage of males participating in the study was 41%,
while the female percentage was 59%, with the gender
distribution differing significantly (P = 0.011). The
majority of participants (86.0%) resided in urban areas,
whereas 14.0% were from rural areas, indicating a
significantly greater representation of urban residents (P
< 0.001). Regarding age, most participants (63.5%)
were aged 15-30 years, followed by those aged 31-45
years (21.0%), over 45 years (14.5%), and below 15
years (1.0%). The sociodemographic characteristics of
the study population are presented in Tablel.

Table (1): Gender, age group and Residence of all participants
enrolled.

Variable | Category | Frequency | Percentage | P-value
(n) (%)
Gender Male 82 41 0.011*
Female 118 59
Residence | Urban 172 86 <0.001*
Rural 28 14
Age <15 2 1
group <0.001*
(years)
15-30 127 63.5
31-45 42 21
>45 29 14.5

*Statistical significance was considered at P < 0.05.

Distribution of Allergic Rhinitis Classification
Among Participants

Table (2) presents the distribution of allergic rhinitis
(AR) classifications among the study participants. Out
of 200 individuals assessed, intermittent allergic rhinitis
was reported in 159 participants (79.5%), which was
significantly more common than those without
intermittent symptoms (20.5%; P < 0.001). Regarding
the persistent type, 67 participants (33.5%) were
classified as having persistent allergic rhinitis (based on
the standard criteria, the method is usually according to
the Allergic Rhinitis and its Impact on Asthma
guidelines), whereas 133 participants (66.5%) did not
meet the criteria for this category (P < 0.001). In terms
of disease severity (the severity of allergic rhinitis was
assessed according to the ARIA guidelines and
classified into mild and moderate to severe forms.
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Mild allergic rhinitis was defined as symptoms that
did not interfere with sleep, daily activities, leisure
or sports activities, work or school performance,
and were not troublesome to the patient. Moderate-
to-severe allergic rhinitis was defined by the
presence of one or more of these impairments), mild
allergic rhinitis was the predominant form, affecting
139 participants (69.5%), whereas 30.5% had no
mild disease classification (P < 0.001). Similarly,
30.5% of participants were classified as having
moderate-to-severe allergic rhinitis, while 69.5%
were not (P < 0.001). Overall, intermittent and mild
allergic rhinitis were significantly more prevalent
than persistent and moderate-to-severe forms
among the study population. Overall, the results
indicate that intermittent and mild allergic rhinitis
were more prevalent among the study population
compared to persistent and moderate/severe forms.

Table (2): Distribution of Allergic Rhinitis classification
among participants.

Variable Catego | Frequency | % P-
ry value
Intermitte | Yes 159 79.5
nt No 41 20.5 <0.00
l*
Frequency % | P -
value
Persistent | Yes 67 33.5
No 133 66.5 <0.00
l*
Frequency | % P-
value
Mild Yes 139 69.5
No 61 30.5 <0.00
1*
Frequency | % P-
value
Moderate | Yes 61 30.5
/ Severe <0.00
No 139 69.5 1*

*Statistical significance was considered at P < 0.05.

Ocular and Nasal Symptoms Associated with
Allergic Rhinitis

Eye Symptoms

Regarding ocular symptoms associated with
allergic rhinitis, among the study population,
watery eyes were reported by 39 individuals
(19.5%), itching by 20 participants (10%), and
redness by 16 participants (8%) as ocular symptoms
linked to allergic rhinitis. Additionally, 63 people
(31.5%) reported having no eye-related symptoms,
whereas 62 participants (31%) had many ocular
symptoms. The distribution of ocular symptom
categories differed significantly (P < 0.001). Ocular
complaints were common overall, with patients
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with allergic rhinitis most frequently reporting watery
and numerous eye symptoms, as shown in Table (3).

Nasal Symptoms

Nasal manifestations were common among patients
with allergic rhinitis. Sneezing was the most commonly
reported symptom among the 200 participants, affecting
59 people (29.5%), followed by runny nose in 29 people
(14.5%) and nasal congestion in 31 people (15.5%).
Furthermore, 81 participants (40.5%) had multiple nasal
symptoms at the same time. The distribution of nasal
symptom categories also differed significantly (P <
0.001) as Table (3) illustrates.

Table (3): Nasal and eyes symptoms associated with allergic

rhinitis among patients.
Variable Category | Frequency | % P-value
Watery 39 195
Eye
symptoms | Redness 16 8 <0.001*
Itching 20 10
More than | 62 31
one
symptom
None 63 315
Total 200 100
Variable Category | Frequency | % P-value
Nasal Congestion | 31 15.5
symptoms
Runny 29 14.5 | <0.001*
nose
Sneezing 59 29.5
More than | 81 40.5
one
symptom

*Statistical significance was considered at P < 0.05.

Duration of Allergic Rhinitis Symptoms Among
Participants

The duration of allergic rhinitis (AR) symptoms among
study participants is summarised in Table (4). Ninety-
two (46%) of the 200 participants stated that their
symptoms persisted for less than a week. 49 participants
(24.5%) reported symptoms lasting longer than a week,
whereas 59 participants (29.5%) reported symptoms
lasting roughly a week. The distribution of symptom
duration differed significantly among the three
categories (P < 0.001). Overall, these findings show
that most participants had acute or sporadic bouts of
allergic rhinitis rather than long-term or persistent
symptoms, with short-term or temporary symptoms
being more prevalent.
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Table (4): Duration of allergic rhinitis symptoms among

participants.

Variable Category | Frequency | (%) | P-value
Duration 92 46
of < lweek <0.001*
symptoms | one week | 59 29.5

>1week |49 24.5

Total 200 100

The association between symptom duration and
ocular and nasal manifestations
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symptom duration and ocular and nasal manifestations
was further assessed using the Chi-square test. There
was a statistically significant association between
ocular symptoms and duration of allergic rhinitis
symptoms (x> = 12.54, p = 0.014) with participants
experiencing symptoms for more than one week
reporting multiple ocular symptoms more frequently.

On the other

hand,

no statistically significant

association was observed between nasal symptom
patterns and duration of symptoms (y2= 5.62, p =
0.060), although participants with prolonged symptoms
appeared to more frequently report multiple nasal
manifestations.

Table (5) and (6) shows that the association between

Table (5): Association between ocular symptoms and duration of allergic rhinitis symptoms.

Duration of | No ocular | Single ocular | Multiple ocular | Total e P value
symptoms symptoms n (%) | symptom n (%) symptoms n (%)
<1 week 34 38 19 91 12.54 0.014*
1 week 17 25 17 59
>1 week 12 14 24 50
Total 63 77 60 200
* Statistically significant at p < 0.05.
Table (6): Association between nasal symptoms and duration of allergic rhinitis symptoms.
Duration  of | Single nasal symptom n (%) Multiple nasal symptoms n (%) | Total | ¢ P value
symptoms
<1 week 59 32 91 5.62 0.060
1 week 32 28 60
>1 week 22 27 49
Total 113 87 200

Chronic lllness, Family History, and Drug use
among participant

Table (7) presents the distribution of chronic diseases
among individuals with allergic rhinitis. Of the 200
participants, only 19 (9.5%) had an associated chronic
condition, while 181 (90.5%) reported no history of
chronic illness, representing a statistically significant
difference (P < 0.001). This suggests that the majority
of allergic rhinitis incidents happened in otherwise
healthy people who did not have co-occurring chronic
illnesses. While 84 participants (42%) indicated no
family history, 116 participants (58%) reported a
positive family history of allergy disorders, with the
difference being statistically significant (P = 0.024).
The study population may have a genetic or inherited
susceptibility to allergic rhinitis, as indicated by the

comparatively high percentage of positive family
history. The most often used agents were
antihistamines, which were reported by 65 individuals
(32.5%). Mixed therapies, or combinations of
pharmaceuticals, were reported by 62 people (31%).
Twelve (6%) of the subjects took decongestants,
while ten (5%) used corticosteroids. 35 participants
(17.5%) reported not using drugs to control their
symptoms, whereas 16 participants (8%) reported
using other types of treatment. The distribution of
medication use differed significantly among
treatment categories (P < 0.001). These results
demonstrate that the most common treatments for
participants' allergic  rhinitis  symptoms are
antihistamines and combination medications.
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Table (7): Description of Chronic Iliness, Family History,
and Drug Use Among Participants.
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Association Between Risk Factors and Disease
Severity Among Patients with Allergic Rhinitis

Variable (Njitegory giq“ency ;/E’) 5 Pvalue | Taple (8) demonstrate that the association between
Chronic ' <0.001* selected risk factors and severity of disease was
disease ** | V€S 19 95 tested by Chi-square test. No statistically
Total 200 100 significant association was seen between disease
Family | No 84 42 severity and gender (}"2=0.002, P=0.965),
history Yes 116 53 0.024* residence (}"2=2.553, P=0.110), smoking status
(x"2=0.262, P=0.609) or presence of chronic
Total 200 100 disease (y"2=1.984, P=0.354). Family history of
— allergic rhinitis was borderline related to severity of
Antihistamine | 65 32 disease (y2 = 3.355, P = 0.067). This shows a
Drug Decongestant | 12 6 tendency towards more severe disease in the
history i i <0.001* participants with a positive family history but was
Corticosteroid | 10 > not statistically significant. The drug history
Mixed 62 31 variable contained many medication names and
treatment combinations, so medication use could not be
Other 16 8 statistically evaluated.
treatment
None 35 175 Table (8): Association Between Risk Factors and Disease
Total 200 100 Severity Among Patients with Allergic Rhinitis
**Chronic disease includes {hypertension, diabetes mellitus Variable L P-value
(DM), asthma, and chronic kidney disease (CKD)}, Gender 0.002 0.965
* Statistically significant at p < 0.05. Residence 2.553 0.110
Family history of allergic | 3.355 0.067
rhinitis
Smoking status 0.262 0.609
Chronic disease 1.984 0.354
Medication use Not analyzed | —

DISCUSSION

Allergic rhinitis (AR) has been identified as a global
health problem. It is currently the most common
chronic allergy illness impacting people in Europe
(8 Allergic rhinitis (AR) is the most common type
of rhinitis and represents a major global health
problem, impacting over 400 million adult
(po)pulations globally, and its incidence is increasing
19

Between 10% and 25% of people worldwide suffer
with allergic rhinitis, and the condition is becoming
more prevalent. The prevalence of allergic rhinitis
was 28.3% in one study in Tehran @9, like that in
another study conducted in Korea, the prevalence
rates were 29.0% @Y. One Swedish population
based study found self-reported allergic rhinitis
prevalence of 28% in adults @2,

In the present study, females constituted the
majority of participants with allergic rhinitis,
accounting for 59% of the study population, while
males represented 41%. Additionally, the highest
proportion of participants (63.5%) was within the
15-30-year age group, and most participants were
urban residents (86%). The predominance of young
adults in our study may reflect the higher prevalence

of allergic rhinitis symptoms among this age group or
greater healthcare-seeking behaviour. Likewise, the
high proportion of urban residents may be attributed to
increased exposure to environmental pollution.

Our findings are consistent with  previous
epidemiological studies that have reported a higher
burden of allergic rhinitis among young adults. In
Turkey, the "Score for Allergic Rhinitis" (SFAR) study
conducted in 2020 included 9,017 adults and reported
an overall allergic rhinitis prevalence of 36.7%, with the
disease being particularly common among younger
adults @®. Furthermore, the European Community
Respiratory Health Survey (ECRHS) reported a
prevalence of AR in Europe of about 9.5 % to 40.9 %
for allergic rhinitis in adults 3. A systematic review of
AR found that globally AR affects approximately 10-
40% of the general population and “prevalence has
increased significantly since the 1990s” 4. A
systematic review of rhinitis worldwide (adults) found

median prevalence of AR ~18.1%, with wide variation
(19)
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There have been varying and increasing rates of AR
prevalence in Asian countries, a review on the
epidemiology of AR in Asia states that prevalence
varied considerably depending on geographical
location, study design and population involved @),
According to one study, 74.4% of self-reported AR
participants had intermittent AR and 25.6% had
persistent AR @7 In the present study, the majority
of participants (79.5%) were classified as having
intermittent allergic rhinitis (AR), while 33.5% had
the persistent form. Regarding symptom severity,
most participants (69.5%) experienced mild
symptoms, whereas 45% reported moderate to
severe symptoms that interfered with their daily
activities. These findings are generally consistent
with previous studies, although the proportion of
intermittent AR in our population was higher than
that reported in several international investigations.
For instance, a multicenter European study found
that 29% of AR patients had persistent disease,
while intermittent AR accounted for the remainder
8, Similarly, an Italian adult cohort study reported
35% intermittent and 65% persistent AR, with
persistent cases demonstrating more Severe
symptoms and higher healthcare utilization @9,
This result is in line with population-based research.
According to the ARIA categorization, for instance,
Savouré et al. (2023) found that intermittent allergic
rhinitis was more common than chronic forms,
accounting for roughly 69% and 31% of cases,
respectively @9, The predominance of intermittent
and mild AR in our study may reflect a community-
based sample with lower allergen exposure or
earlier disease stages, whereas hospital-based
studies often report a higher frequency of persistent
and severe forms. Nevertheless, the presence of
nearly half of participants reporting moderate to
severe symptoms underscores the considerable
impact of AR on daily functioning and quality of
life, highlighting the need for improved recognition
and management of symptomatic individuals,
particularly those with persistent disease.
According to earlier research, allergic rhinitis is
more common in cities than in rural ones.
According to recent studies, the frequency of AR is
much higher in urban populations it can reach
50.3% in urban regions compared to 13.7% in rural
ones GV, It has also been determined that living in
an urban area is a significant risk factor for allergic
rhinitis. While there may be a negative correlation
between living in a rural region and AR, this
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association is not always statistically significant ¢?).
Our findings corroborate the pattern of chronic nasal
complaints being more common as urbanisation levels
rise as 86% of participant are urban areas living, which
is in line with recent research.

A positive family history of allergies was reported by
28.1% of individuals in our study. This is in line with
earlier research showing that the development of allergy
symptoms is closely linked to a family history of
allergic illnesses, which is a major risk factor for
allergic rhinitis @733,

CONCLUSION

This study presents a review of clinical features and
patterns of allergic rhinitis among patients attending
healthcare facilities in Diyala and Salah al-Din
governorates. Allergic rhinitis was more prevalent in
females, young adults (15-30 years) and urban
residents. The ARIA classification showed that
intermittent allergic rhinitis was more frequent than
persistent type and mild disease severity predominated
in the study population.

The most common nasal symptoms were sneezing and
the presence of multiple nasal symptoms, whereas the
most common eye symptoms were watery eyes and
combined ocular symptoms. Most participants reported
symptoms of short duration, indicating that acute or
episodic episodes of allergic rhinitis were more
common than prolonged symptoms.

More than half of the participants reported a positive
family history of allergic disorders, which supports the
possible contribution of genetic predisposition to
disease occurrence. Antihistamines and combined
therapeutic regimens were the most common treatment
approaches among patients.

These findings add to the knowledge of the
demographic and clinical profile of allergic rhinitis in
the studied population and may help health care
professionals to improve disease recognition and
management strategies.

CONFLICT OF INTEREST
The author(s) declare no conflict of interest,
financial or otherwise.

ACKNOWLEDGMENT
We gratefully thank all of the participants for their
contributions to this study.

FUNDING
No funding was received for conducting this study.

[ Tikrit Journal of Pharmaceutical Sciences

Page | 48 ]




Tikrit J. Pharm. Sci. 2026; 20(1):43-50
REFERENCES

1.

Hao Y, Wang B, Zhao J, Wang P, Zhao Y,
Wang X, et al. Identification of gene
biomarkers with expression profiles in
patients with allergic rhinitis. Allergy,
Asthma Clin Immunol [Internet]. 2022;1-15.
Available from:
https://doi.org/10.1186/s13223-022-00656-4
Okubo K, Kurono Y, Ichimura K, Enomoto
T, Okamoto Y, Kawauchi H, et al. Japanese
guidelines for allergic rhinitis 2017. Allergol
Int [Internet]. 2017;66(2):205-19. Available
from:
http://dx.doi.org/10.1016/j.alit.2016.11.001
Nur Husna SM, Tan HTT, Md Shukri N,
Mohd Ashari NS, Wong KK. Allergic
Rhinitis: A Clinical and Pathophysiological
Overview. Front Med. 2022;9(April):1-10.
Singh AB, Kumar P. Climate change and
allergic diseases : An overview.
2022;(October):1-9.

Murrison LB, Brandt EB, Myers JB, Hershey
GKK, Murrison LB, Brandt EB, et al.
Environmental exposures and mechanisms in
allergy and asthma development
Environmental exposures and mechanisms in
allergy  and asthma  development.
2019;129(4):1504-15.

D’ Amato G, Pawankar R, Vitale C, Lanza M,
Molino A, Stanziola A, et al. Climate change
and air pollution: Effects on respiratory
allergy. Allergy, Asthma Immunol Res.
2016;8(5):391-5.

Xu X, Zhang Y, Cheng L, Fan Y, Han Y, Jie
Y, et al. Chinese Expert Consensus on the
Impact of Ambient Air Pollution on Allergic
Rhinitis and  Recommendations  for
Mitigation Strategies. Allergy, Asthma
Immunol Res. 2025;17(2):149-64.

Zhang ZQ, Li JY, Guo Q, Li YL, Bao YW,
Song YQ, et al. Association between air
pollution and allergic upper respiratory
diseases: a meta-analysis. Eur Respir Rev
[Internet]. 2025;34(176). Awvailable from:
http://dx.doi.org/10.1183/16000617.0266-
2024

Song M, Hwang S, Son E, Yeo HJ, Cho WH,
Kim TW, et al. Geographical Differences of
Risk of Asthma and Allergic Rhinitis
according to Urban/Rural Area: a Systematic
Review and Meta-analysis of Cohort Studies.
J Urban Heal [Internet]. 2023;100(3):478-
92. Available from:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ibrahim A |

https://doi.org/10.1007/s11524-023-00735-w
Aldakheel FM. Allergic diseases: A
comprehensive  review on risk factors,
immunological mechanisms, link with COVID-
19, potential treatments, and role of allergen
bioinformatics. Int J Environ Res Public Health.
2021;18(22).

Ventura MT, Giuliano AFM, Boni E, Brussino L,
Buquicchio R, Conte M, et al. Gender and
Allergy: Mechanisms, Clinical Phenotypes, and
Therapeutic Response—A Position Paper from
the Societa Italiana di Allergologia, Asma ed
Immunologia Clinica (SIAAIC). Int J Mol Sci.
2025;26(19):9605.

Weare-Regales N, Chiarella SE, Cardet JC,
Prakash YS, Lockey RF. Hormonal Effects on
Asthma, Rhinitis, and Eczema. J Allergy Clin
Immunol Pract. 2022;10(8):2066—73.

Lee VS, Chiu RG, Dick Al, Nyenhuis SM,
Vajaranant TS, Caskey R, et al. Biological sex
differences in rhinitis prevalence among adults in
the United States: An “All of Us” Research
Program database analysis. J Allergy Clin
Immunol Pract [Internet]. 2025;13(4):950-
952.el. Available from:
https://doi.org/10.1016/j.jaip.2024.12.032

Yim Y, Jo H, Park S, Son Y, Park J, Kim HJ, et
al. Sex-Specific and Long-Term Trends of
Asthma, Allergic Rhinitis, and Atopic Dermatitis
in South Korea, 2007-2022: A Nationwide
Representative  Study. Int  Arch Allergy
Immunol. 2025;186(2):166-83.

Si N, Chang W, Cheng F, Wang Y, Suo L, Zhao
C. Risk factors for allergic rhinitis in preschool
children: a meta-analysis and systematic review.
BMC Pediatr. 2025;25(1).

Gao H, Niu Y, Wang Q, Shan G, Ma C, Wang H,
et al. Analysis of Prevalence and Risk Factors of
Adult Self-Reported Allergic Rhinitis and
Asthma in Plain Lands and Hilly Areas of
Shenmu City, China. Front Public Heal.
2022;9(January):1-12.

Alharthi SM, Alzahrani FM, Alharthi SM, Kabli
AF, Baabdullah AA, Baatiyyah EA, et al.
Prevalence and Risk Factors of Allergic Rhinitis
Among the Population in the Makkah Region,
Saudi Arabia: A Cross-Sectional Study. Cureus.
2023;15(2):2-9.

Diwakar L, Subramanian A, Shah DK,
Subramaniam S, Pelly VS, Greenfield S, et al.
Prevalence trends and risk factors for allergic
rhinoconjunctivitis , asthma and eczema in the
UK. 2025;2:1-9.

Savouré M, Bousquet J, Jaakkola JIK, Jaakkola

[ Tikrit Journal of Pharmaceutical Sciences

Page | 49 ]




Tikrit J. Pharm. Sci. 2026; 20(1):43-50

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

MS, Jacquemin B, Nadif R. Worldwide
prevalence of rhinitis in adults: A review of
definitions and temporal evolution. Clin
Transl Allergy. 2022;12(3):1-10.

Bousquet JJ, Schinemann HJ, Togias A,
Erhola M, Hellings PW, Zuberbier T, et al.
Next-generation ARIA care pathways for
rhinitis and asthma: A model for
multimorbid chronic diseases. Clin Transl
Allergy. 2019;9(1):1-15.

Park HJ, Kim EJ, Yoon D, Lee JK, Chang
WS, Lim YM, et al. Prevalence of self-
reported allergic diseases and IgE levels: A
2010 KNHANES analysis. Allergy, Asthma
Immunol Res. 2017;9(4):329-39.

Bashir MBA, Pullerits T, Ekerljung L,
Backman H, Wennergren G, Kankaanranta
H, et al. Socioeconomic status and different
forms of rhinitis in Swedish adults. Clin
Transl Allergy. 2024;14(6).

Heinrich J, Richter K, Frye C, Meyer I,
Wolke G, Wjst M, et al. Die Europaische
Studie zu Atemwegserkrankungen bei
Erwachsenen ( ECRHS ). Pneumologie.
2002;1(56):297-303.

Kogias C, Drylli A, Panagiotakos D, Douros
K, Antonogeorgos G. Allergic Rhinitis
Systematic Review Shows the Trends in
Prevalence in Children and Adolescents in
Greece since 1990. Allergies.
2023;3(4):220-8.

Chong SN, Chew FT. Epidemiology of
allergic rhinitis and associated risk factors in
Asia. World Allergy Organ J. 2018;11(1).
Cingi C, Bayar Muluk N, Susaman N,
Kucukcan N, Kar M, Altintas M, et al. The
Score for Allergic Rhinitis study in Turkey,
2020. ENT Updat. 2021;11(1):1-7.

Dong B, Li B, Xie L, Li Y. Treatment of
Allergic Rhinitis with Acupuncture Based on
Pathophysiological. Int J Gen Med.
2024;VVolume 17(May):2741-56.

Bauchau V, Durham SR. Epidemiological
characterization of the intermittent and
persistent types of allergic rhinitis. Allergy
Eur J Allergy Clin Immunol.
2005;60(3):350-3.

Frati F, Dell’ Albani I, Passalacqua G, Bonini
S, Rossi O, Senna G, et al. A survey of
clinical features of allergic rhinitis in adults.
Med Sci Monit. 2014;20:2151-6.

Savouré M, Bousquet J, Leynaert B, Ribet C,
Goldberg M, Zins M, et al. Asthma is
associated with increased severity and

31.

32.

33.

Ibrahim A |

duration of rhinitis: A study with the Allergic
Rhinitis and its Impact on Asthma classes in the
Constances cohort. Clin  Transl Allergy.
2023;13(11).

Yan X, Li L. allergic rhinitis in children aged.
2024;(September):1-11. Available  from:
https://doi.org/10.3389/fped.2024.1422323
Majkowska-wojciechowska B, Kulma M,
Kurowski M. Aeroallergen IgE-Reactivity
Patterns and Respiratory Allergy in Children and
Adults : A Retrospective Study in 1711 Patients
from the Central Poland Urban Area. 2025;1-20.
Zhang X, Zhang M, Sui H, Li C, Huang Z.
Prevalence and risk factors of allergic rhinitis
among Chinese adults: A  nationwide
representative cross-sectional study. World
Allergy Organ J [Internet]. 2023;16(3):100744.
Available from:
https://doi.org/10.1016/j.waojou.2023.100744

[ Tikrit Journal of Pharmaceutical Sciences

Page | 50 ]




