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Abstract

Background: Rhinitis and nasal irritation are highly prevalent, significantly
impacting the quality of life for millions of patients. The high prevalence of
rhinitis in Irag may be attributed to environmental factors, including dust
storms, pollution, and a poor air quality index. Rhinitis is a group of symptoms
that includes congestion, rhinorrhea, sneezing, and nasal itching. Rhinitis can
be divided into several groups; however, it typically refers to a group of nasal
symptoms. Three primary forms of rhinitis are known: allergic rhinitis (AR),
infectious rhinitis, and non-allergic, non-infectious rhinitis (NAR). In certain
instances, an overlapping or mixed type may exist, making it essential to
refrain from oversimplification. Because of this, it is crucial to be cautious not
to oversimplify.

Obijectives: This study aims to determine the prevalence of rhinitis among a
sample of medical students and to identify possible associated factors that may
exacerbate this condition.

Patients and Methods: A cross-sectional study was conducted at a medical
college and a college of dentistry in Baghdad from February 1 to July 1, 2024.
It included 600 students randomly selected from these two colleges at all
stages of their education. Based on a questionnaire, comprehensive history,
and ARIA guidelines, the diagnosis of rhinitis was made.

Results: In this study, rhinitis was diagnosed in 29.8% of participants. The
most common nasal symptoms were sneezing (55.2%), headache (55%), nasal
obstruction (48.8%), and postnasal drip (47.5%). Medical college students and
those with a positive family history had the highest prevalence of rhinitis.
Conclusion: The prevalence of rhinitis in Iraq is relatively high, similar to
findings in the Gulf area. Substantial environmental changes and genetic
influence over the past few decades are two potential causes. This study
supports recent research indicating that allergic diseases are becoming
increasingly prevalent in modern societies.

Keywords: Rhinitis, Nasal irritation, University students, Air quality
index.
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Introduction
Rhinitis is a common medical condition

frequently seen by health practitioners,
particularly otolaryngologists. It is a collection of
nasal symptoms resulting from inflammation
and/or dysfunction of the nasal mucosa,
including pruritus, rhinorrhea, sneezing, and
nasal congestion or obstruction. (1). Three main
forms of rhinitis are known: allergic rhinitis
(AR), infectious rhinitis, and non-allergic, non-
infectious rhinitis (NAR) (2,3). Allergic rhinitis
(AR), a non-infectious inflammatory condition of
the nasal mucosa that is mediated by IgE and
involves a range of immune cells and cytokines
(2). Non-allergic refers to a heterogeneous group
of nasal symptoms without allergic sensitization
(3). Rhinitis is highly prevalent, affecting the
quality of life of millions of patients (4). The type
and geographic location of rhinitis affect its
occurrence worldwide. Between 10% and 30% of
people globally suffer from allergic rhinitis. It is
more prevalent in wealthy nations, where rates
can reach 40% in some places (5). The high
prevalence of rhinitis in Iraq is caused by
environmental factors such as dust storms,
pollution, and poor compliance and access to
medical treatment (6). Rhinitis is linked to serous
otitis media, nasal polyposis, asthma, and chronic
hyperplastic eosinophilic sinusitis (7,8). The
etiological factors for rhinitis include genetic
predisposition, allergen exposure, nutritional
status, pre-existing chronic illnesses, and acute
viral infections (9). The presence of both nasal
and non-nasal symptoms is what defines allergic
rhinitis. Sneezing, nasal blockage, anterior or
posterior rhinorrhea, and/or nose itching are
examples of nasal symptoms (10). Ocular
symptoms include allergic rhino conjunctivitis,
which commonly affects AR patients and is
characterized by eye irritation, redness, and
lacrimation; these are examples of non-nasal
symptoms.  Additional symptoms include
coughing, postnasal drip, and sore throat (11).
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Numerous factors are involved in the
susceptibility to rhinitis, including a positive
family history, unhealthy diet, food intake,
smoking, and chemical exposure. (12)
Environmental exposure and climate change are
also being regarded as risk factors for allergic
rhinitis due to the increasing evidence linking air
pollution and the increase of allergic rhinitis
prevalence. A higher Environmental Composite
Quality Index (ECQI) score—which reflects both
outdoor environmental conditions and indoor air
quality within households—has been linked to an
increased risk of asthma and allergic conditions in
children residing in Northeast China. (13) A
higher Air Quality Index (AQI), which indicates
increased exposure to poor air quality,
significantly correlates with a higher prevalence
of allergic rhinitis (14). Air pollution is a
significant issue in Iraq, having a substantial
impact on respiratory health. In many Iraqi cities,
the Air Quality Index (AQI) is considerably
higher than what is safe. For example, the amount
of particulate matter with a diameter of 2.5
micrometers or smaller (PM2.5) in Baghdad is 18
pug/ms3, which is 3.6 times the World Health
Organization's yearly recommendation threshold
(15). Because PM2.5 particles are so small, they
can penetrate deeply into the respiratory tract,
exacerbating disorders like rhinitis. There are a
number of reasons air quality is bad in Irag: Dust
storms are a common occurrence in Irag and they
bring in fine particles that aggravate breathing
problems. Burn pits (BP) were commonly used by
the military for waste management operations,
causing the release of toxic substances in the air
(16,17). Industrial Pollution: Chemical fertilizers
and pesticides are oil-based, and while they are
being used, petrochemical emissions are formed
that include sulfur dioxide and nitrogen oxides,
which cause air pollution. To our knowledge, no
contemporary literature review is available with
respect to the prevalence of rhinitis and associated
risk factors in Iraq. Furthermore, the prevalence
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of rhinitis in adults worldwide is uncertain. The
objective of the present study is to determine the
prevalence of rhinitis and nasal irritation and
symptoms among medical students and to
evaluate potential factors that may exacerbate
these conditions.

Patients and Methods

Study design, setting, and time: A cross-
sectional study was conducted at a medical
college and a dental college in Baghdad over 5
months, from the 1st of February to the 1st of July
2024.

Study population and sample size: The study
population comprised students randomly selected
from a medical college and a college of dentistry
in Baghdad across all stages (1st to 6th) who
agreed to participate and completed the
questionnaire after obtaining approval from the
Scientific and Ethics Committee. The total
number of participants included was 600. The
data was collected by a well-designed
questionnaire, validated by pilot study, including
age, gender, smoking status, family history of the
same condition, having animals in the house,
presence or absence of nasal symptoms, time of
nasal symptoms during the year, any place in the
university or irritants that aggravate nasal
symptoms, type of irritants, if the condition
interferes with daily life, and if the condition
relates to some hobbies. Based on a
comprehensive history and ARIA guidelines, the
diagnosis of rhinitis was made. Rhinitis was
defined as the presence of at least two of the
following symptoms: rhinorrhea, nasal blockage,
sneezing, and nasal itching. On most days,
patients with rhinitis must experience two or
more clinical symptoms that were included in the
rhinitis definition for longer than an hour.
Statistical Analysis

Version 26 of the Statistical Package for Social
Sciences (SPSS) was used to analyze the data.
The data was displayed as ranges, means, and
standard deviations. Percentages and frequencies
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are used to display categorical data. When the
expected frequency was less than five, the Fisher's
exact test was employed instead of the chi-square
test to evaluate the relationship between the
prevalence of rhinitis and specific information. A
P-value of less than 0.05 was regarded as
significant.

Results

Demographic characterization of patients: The
participants' ages ranged from 18 to 26 years
(mean = SD, 20.78 + 1.6 years); 64.2% were
female; 65.8% were enrolled in the College of
Medicine; and 10.5% were current smokers.
41.8% had a familial history of rhinitis; 23.7%
resided with animals; 48.8% reported nasal
problems; 20.2% identified a location at the
university that exacerbated nasal symptoms.
35.2% reported that these symptoms disrupt
everyday activities. 11.5% indicated that these
illnesses are associated with certain activities.
Rhinitis was identified in 29.8% of subjects, as
shown in Table 1.

Timing of nasal symptoms: Two hundred
ninety-three respondents reported specific times
during the year when their nasal symptoms
worsened. Among the 293 individuals, 24.2%
experienced symptoms year-round; in the winter,
the symptoms exacerbated in 47.8%; in spring,
46.1%; in autumn, 18%; and in summer, 7.5%. as
shown in Figure 1.

Percentages of irritant types: Two hundred
forty-three (40.5%) individuals identified specific
irritants that provoke or intensify symptoms,
primarily dust and smoke (77.4% and 67.5%,
respectively); perfumes constituted 42.0%,
detergents 36.2%, cold air 27.6%, and contact
with animals 25.5%. as shown in Figure 2.
Types of nasal symptoms in patients: Figure 3
shows the types of nasal symptoms among study
participants. The most common symptoms were
sneezing (55.2%), headache (55%), nasal
obstruction (48.8%), and postnasal drip (47.5%).
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Table 1. Distribution of study participants by general and clinical characteristics.

Variable No. (n=600) Percentage (%0)
Age (Year)
<20 117 19.5
20— 22 389 64.8
>23 94 15.7
Gender
Male 215 35.8
Female 385 64.2
College
Medicine 395 65.8
Dentistry 205 34.2
Smoking status
Current smoker 63 10.5
Nonsmoker 537 89.5
Family history of same condition
Positive 251 41.8
Negative 349 58.2
Having animals in the house
Yes 142 23.7
No 458 76.3
Symptoms of nasal problem
Present 293 48.8
Absent 307 51.2
Is there a place in the university that aggravates nasal symptoms?
Yes 121 20.2
No 479 79.8
Avre there irritants that trigger nasal symptoms?
Yes 243 40.5
No 357 59.5
Does this condition interfere with daily life?
Yes 211 35.2
No 389 64.8
Does this condition relate to some hobbies?
Yes 69 11.5
No 531 88.5
Rhinitis
Yes 179 29.8
No 421 70.2
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Figure 3. Types of nasal symptoms among study participants.

The correlation between rhinitis and
participants’ characteristics: As shown in
Table 2, the highest prevalence of rhinitis was
seen significantly among

students of medical college (32.9%, P= 0.022)
and in those who had positive family history
(49%, P= 0.001). No significant association
between rhinitis and all other characteristics.
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Variable Rhinitis Total (%) P - value
Yes (%) No (%) n= 600
n=179 n=421
Age (Year)
<20 33 (28.2) 84 (71.8) 117 (19.5) 0.856
20-22 119 (30.6) 270 (69.4) 389 (64.8)
>23 27 (28.7) 67 (71.3) 94 (15.7)
College
Medical 130 (32.9) 265 (67.1) 395 (65.8) 0.022
Dentistry 49 (23.9) 156 (76.1) 205 (34.2)
Gender
Male 64 (29.8) 151 (70.2) 215 (35.8) 0.978
Female 115 (29.9) 270 (70.1) 385 (64.2)
Family history
Positive 123 (49.0) 128 (51.0) 251 (41.8) 0.001
Negative 56 (16.0) 293 (84.0) 349 (58.2)
Having animals (Pets) in the house
Yes 40 (28.2) 102 (71.8) 142 (23.7) 0.835
No 139 (30.3) 319 (69.7) 458 (76.3)
Smoking status
Current smoker 18 (28.6) 45 (71.4) 63 (10.5) 0.817
Non-smoker 161 (30.0) 376 (70.0) 537 (89.5)
Discussion

As one of the main causes of illness for people of
all ages, rhinitis and allergic illnesses continue to
be serious public health, medical, and economic
issues. Additionally, rhinitis has been shown to
be a significant risk factor for several illnesses
and conditions, particularly in youngsters. It has
been confirmed to have a major impact on pupils'
character, memory, emotion, and sleep quality
(18). Additionally, rhinitis cases demonstrated an
increased risk of mental disorders in adults, sleep
disorder-related issues in pregnant women, otitis
media with effusion, Kawasaki disease, primary
immune thrombocytopenia, migraine, attention
deficit hyperactivity disorder, and oppositional
defiant disorder in children (19). Our results
showed that the overall prevalence of rhinitis was
29.8%, which is considered high. This result is
comparable to results found in studies conducted
by Soo-Youn A et al. in South Korea (27%) (20)
and Savouré M et al. in France (3). Higher

results are seen in studies conducted by Lim FL et
al. in Malaysia (53%) (21) and Almehizia AA et
al. (46%) (22) making Asia one of the most
affected regions in the world. It has become clear
that genetic variation alone cannot explain the
observed changes in the prevalence rate; rather,
the increase in prevalence and, in certain
situations, the severity of disease is likely to have
been driven by changes in the environment and
climate as well as changes in lifestyle and dietary
patterns (23). In Baghdad, pollution is
exacerbated by the increased number of vehicles
and heightened industrialization; these may affect
the incidence of rhinitis and nasal irritation (24).
On the other hand, allergies are associated with
climate change, particularly the increase in pollen
production by individual plants (25). Nasal
irritation is exacerbated by desertification and the
detrimental air quality index in Irag, where the
2022 World Air Quality Report indicated an air
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quality index of 80.1 pug/ms3, exceeding the WHO
PM2.5 annual guideline by over 16 times (26).
According to this study, having a positive family
history of AR greatly raises one's likelihood of
developing the disease, supporting the idea that
genetics plays a role in its a etiology in addition
to environmental factors. Similar findings were
observed in many studies, as in Nishijima H et
al.’s study conducted in 2018 with over 3000
students in Japanese universities (27), Alanazy S
et al.’s study in 2021 in Saudi Arabia, which
included 455 patients (28), and Wong QYA et
al.’s study in 2022 in Singapore and Malaysia,
which included 12872 individuals (29). The
strong correlation between parental rhinitis and
offspring rhinitis could be explained by either
environmental factors or genetic susceptibility to
allergic rhinitis. Although the current study's
consequences are unclear, these consistent
findings point to a likely genetic component to
the occurrence of allergies in this Arab group. In
this study, we didn’t find a difference between
students who smoked cigarettes and those who
did not in the prevalence of rhinitis, even though
smoking causes serious airway diseases.
However, there is no indication that smoking
increases rhinitis prevalence. The reason may be
the relatively late age at which smoking began.
Our study's cross-sectional design limits our
ability to establish causality, a key limitation.
Conclusion

Rhinitis is comparatively common in lraq and
may be similar to findings in other nations in the
Arabian Gulf. It affects the daily activity of some
patients. Strong environmental changes over the
past few decades and genetic influence are two
potential causes. It was recommended to increase
awareness of rhinitis among university students
and to emphasize institutions' responsibility for
enhancing indoor air quality by installing doors
and windows that prevent the ingress of dust and
other irritants. It is necessary to employ
immunological and other testing to identify the
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type of rhinitis.
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