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Introduction: Allergic rhinitis is a common disease in Turkey. However, there are not
enough studies on its prevalence. Survey-based studies conducted by experienced and
qualified researchers to large populations provide information about the prevalence of
allergic rhinitis and risk factors associated with it.

Aim: The aim of this study was to determine the prevalence of allergic rhinitis and related
factors in university students in Anatolia.

Methods: An extended and modified form of “The European Community Respiratory
Health Survey” was conducted to university students in Turkey. The data were obtained
through a face-to-face interview method. R version 4.0.2 was used for statistical analysis.
Data were presented as frequency and percentage. Chi-squared test of independence was
used to analyze the relationship between allergic rhinitis diagnosis and other variables.
Statistically significant variables were further analyzed with multivariate logistic regression
test.

Results: Data was collected from a total of 2020 participants, but 1714 participants were
eligible for multivariate analysis. The mean age of the participants was 20.71 + 3.12 years;
42.88 (n= 735) were male, and 57.12% (n= 979) were female. While the rate of those who
thought that they had nasal allergies was 23.862% (n = 409), the rate of those diagnosed by
a doctor was 15.986% (n = 274). The most common allergic symptom in the participants was
sneezing, and the most common triggering factor was house dust.

Conclusion: We found a high prevalence of 15.986% doctor diagnosed allergic rhinitis
among university students in Anatolia. Genetic, environmental and economic factors were
associated with high prevalence of allergic rhinitis.
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Introduction

Background/Rationale
Allergic rhinitis can be described as an inflammatory disease of the nasal mucosa,
formed by a reaction mediated by type I immunoglobulin E (IgE) after encountering
the allergen.' It is characterized by nasal symptoms, such as discharge, sneezing,
itching, nasal congestion, and itching/redness in the eyes caused by inflammation of
the nasal mucosa.”

Allergic rhinitis (AR) is one of the most common atopic diseases.” Furthermore,
it is the most common type of chronic rhinitis.* Studies have shown that the
prevalence of AR varies between 10% and 58.5% according to geographical
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regions.”’ The rate of AR in adults has been reported at
around 21% in Europe, 25% in Canada, 27% in South
Korea, and 32% in the United Arab Emirates.>'" A 2015
study conducted with university students revealed a 58.5%
AR prevalence and the students with AR reported a lower
quality of life.”

It is stated that the most common allergic disease in
Turkey is AR.'? The rate of allergies in Turkey is shown in
different studies in the range of 7-25%."%"15 However, the
frequency of allergies has been reported to vary depending
on countries, regions, as well as urban or rural settings.'?

Although it is a common ailment, a study conducted in
the UK found that only 18% of individuals with rhinitis
visited general practitioners for the previous 2 years due to
this problem.'® Another study in France indicated that
19% of 230 patients with typical AR symptoms did not
consult a doctor for nasal problems.'”

Allergic rhinitis has economic, clinical, and social
negative consequences. It can lead to workday loss in
adults and school day loss and learning disabilities in
children."®?® In a study conducted by Seedat et al’'
39.4% of the students suffering from AR reported fre-
quently feeling tired and 19.5% of the students with AR
said they felt miserable because of their nasal symptoms.
The quality of life decreases in AR patients, a scientifically
significant relationship was found between AR and impair-
ment in social functioning.” If AR is uncontrolled and
untreated, it may lead to secondary diseases (such as con-
junctivitis, sinusitis, middle ear infections, jaw and teeth
development disorders, and asthma) or delay in the treat-
ment of such existing diseases.*?

Objectives
This study aimed to determine the prevalence of AR and
related risk factors among University students in Anatolia.

Methods

Study Design

A descriptive cross-sectional study design was used. The
population of the study was determined as students study-
ing at Trakya University during the study year 2019. The
data were obtained through a face-to-face interview
method with a team of Trakya University Faculty of
Medicine students, using the modified “The European
(ECRHS)
Questionnaire” with additional questions.”® The partici-

Community Respiratory Health Survey

pants were informed about the content and purpose of

the study and asked to respond after signing a consent
form.

Ethical approval for this research was received from
Trakya University Faculty of Medicine Clinical Research
Ethics Committee with the number “TUTF-BAEK 2019/
188” and date 22.04.2019. The reporting of the study was
done per the STROBE guideline.** The research was car-
ried out in students studying at Trakya University between
May 2019 and September 2019. During the study period,
Trakya University had approximately 47 thousand stu-
dents. Participants were identified by the systematic sam-
pling method. The primary outcome variable of the study
was determined as “allergic rhinitis diagnosed by
a specialist”. Other variables included demographic infor-
mation and the items of The European Community
Respiratory Health Survey (ECRHS) Questionnaire. To
estimate an expected prevalence of 20% (p=0.2, q=0.8)
with a 95% confidence interval (t=1.96) with an accepted
sample error (d) of 0.02, the required sample size was

calculated as a minimum of 1488 students.

Statistical Analysis

R version 4.0.2 was used for statistical analysis. Data were
presented as frequency and percentage. Chi-Squared Test
of Independence was used to analyze the relationship
between allergic rhinitis diagnosis and other variables.
Statistically significant variables were further analyzed
with multivariate logistic regression. A p-value <0.05
was considered sufficient for statistical significance.

Results

Data was collected from a total of 2020 participants but
1714 were eligible for multivariate analysis. The mean age
of the participants was 20.71 + 3.12 years; 42.88 (n= 735)
were male, and 57.12% (n= 979) were female.

While the rate of those who thought that they had nasal
allergies was 23.862% (n = 409), the rate of those diag-
nosed by a doctor was 15.986% (n = 274) (Table 1).

The most common allergic symptom in the participants
was sneezing, and the most common triggering factor was
house dust (Table 2).

Participants’ gender, skin allergy status, asthma status,
parents’ education level, parents’ allergy status, sibling’s
allergy status, having a pet or not, house type and the
residential area for the first two years of life were statisti-
cally significant when allergic rhinitis diagnosed by
a specialist was taken into account (Table 3). However
logistic regression results showed that only participants’
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Table | Allergic Rhinitis, Comorbidities and History

No - Number Yes - Number

(%) (%)
Nasal Allergies 1305 (76.138) 409 (23.862)
AR* Diagnosed by 1440 (84.014) 274 (15.986)
Specialist
Eczema 1348 (78.646) 366 (21.354)
Asthma 1588 (92.649) 126 (7.351)
Medication for AR* 1538 (89.732) 176 (10.268)
Regular Exercise 881 (51.4) 833 (48.6)
Smoking 1205 (70.303) 509 (29.697)
Mother Smoking 1322 (77.13) 392 (22.87)
Father Smoking 978 (57.06) 736 (42.94)
Parents’ Allergy 1395 (81.389) 319 (18.611)
Siblings’ Allergy 1402 (81.797) 312 (18.203)
Current Pet Ownership 1318 (76.896) 396 (23.104)

Abbreviation: *AR, allergic rhinitis.

Table 2 The Symptoms and Aggravating Factors

Symptoms Number (%)
Nasal Congestion 505 (17.142)
Nose ltching 389 (13.204)
Runny Nose 423 (14.358)
Sneeze 557 (18.907)
Redness and ltching in the Eye 331 (11.236)
Itching on the Palate 167 (5.669)
No Symptoms 574 (19.484)
Spring 393 (20.342)
Summer 160 (8.282)
Autumn 199 (10.3)
Winter 435 (22.516)
Throughout the Year 238 (12.319)

No Aggrevating Season 507 (26.242)

House.dust 570 (28.232)
Mold 83 (4.111)
Pollen 435 (21.545)
Pet 58 (2.873)
Other Allergens 102 (5.052)
No Aggrevating Allergens 771 (38.187)
Tomato 41 (2.356)
Peanuts 15 (0.862)
Strawberry 22 (1.264)
Chocolate 32 (1.839)
Egg 34 (1.954)
Milk 22 (1.264)
Other Foods 98 (5.632)

No Aggrevating Foods 1476 (84.828)

gender, asthma status, parents allergy status and having
a pet or not were statistically significant when compared
with having a doctor diagnosed AR or not. Females were

42.8% more likely to have allergic rhinitis diagnosed by
a specialist compared to males. Participants with asthma
were 770.6% more likely to have a doctor confirmed
allergy compared to participants without asthma.
Participants with allergic parents were 114.3% were
more likely to have allergic rhinitis diagnosed by
a specialist to participants with non-allergic parents.
Participants with a pet were 43.2% more likely to have
a doctor confirmed allergy compared to participants with-

out a pet (Table 4).

Discussion

The prevalence of allergic rhinitis is higher in males in
childhood however from the age of fifteen onwards
females are affected more.”>*® We surveyed university
students with a mean age of 20.71 + 3.12 years. The
difference between males and females was scientifically
significant in the chi-square test (p=0.001). The female
students were at a clear disadvantage in terms of suffering
from allergic rhinitis as the regression test revealed
a 42.8% more likelihood of suffering from AR compared
to male students (p=0.021).

IgE-mediated allergy is hypothesized to be a systemic
disease.”’ ?° This hypothesis is supported with the sys-
temic presentation of the disease and comorbidities.
A study by Pinart et al*°
tis), allergic rhinitis, and asthma coexisted with a high

showed eczema (atopic dermati-
percentage of relative risk in children. We found
a scientifically significant relationship between both
eczema-AR (p=0.006), and asthma-AR (p<0.001) in our
chi-square test results which are in accordance with the
literature. However, when the regression test was applied
only asthma and AR had a scientifically significant corre-
lation (p<0.001). The participants with an asthma diagno-
sis were seven times more likely to suffer from AR
compared to those who did not have asthma. A 2017
study further examined the shared genetic origin of aller-
gic rhinitis, asthma and atopic dermatitis.>' The risk of
suffering from allergic rhinitis in university students
increases significantly if either the parents (p<0.001) or
the siblings (p=0.001) have allergic rhinitis according to
our chi-square test. However, the regression test only
revealed a positive relationship between allergy in the
parents and participants AR (p<0.001). The students
were 114.3% more likely to have AR if their parents had
any allergies. A study conducted with over 3000 students
in Japanese university students also revealed a positive
relationship between family history and AR but an
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Table 4 The Results of the Logistic Regression Test

Estimate e MEstimate Std Error p-value
Intercept —3.448 0.032 1.133 0.002
Gender Female 0.356 1.428 0.154 0.021
Skin Allergy Yes 0.257 1.293 0.166 0.122
Asthma Yes 2.164 8.706 0.209 <0.001
Mother’s Education Primary School 0.014 1.014 0417 0.972
Middle School —0.073 0.93 0.454 0.872
High School 0.356 1.428 0.441 0419
University 0.817 2.264 0.468 0.081
Not specified -0.416 0.66 0.706 0.556
Father’s Education Primary School 0.192 1.212 1.136 0.866
Middle School 0.524 1.689 1.142 0.646
High School 0.543 1.721 1.139 0.633
University 0.665 1.944 1.147 0.562
Not specified 1.426 4.162 1.26 0.258
Parents’ Allergy Yes 0.762 2.143 0.165 <0.001
Siblings’ Allergy Yes 0.29 1.336 0.176 0.1
Current Pet Ownership Yes 0.359 1.432 0.16 0.025
Childhood Housing Apartment 0.223 1.25 0.181 0.22
Not specified 0.157 1.17 0.315 0.619
Childhood - Urban/Rural City 0.116 1.123 0.214 0.587
Not specified 0.08 1.083 0.247 0.746

Note: Bolded figures indicate a scientifically significant relationship.

interesting finding in their study was if there was a large
number of people living in the same household during
preschool age it decreased the risk of AR.*

There is a distinct form of physical allergy called
exercise-induced anaphylaxis.>® But the mechanisms of
exercise-induced anaphylaxis are usually through food
hypersensitivity.>* On the other hand, regular exercise
can reduce the symptoms of allergic rhinitis due to
increased VO2-max.*> Also, obesity is known to increase
asthma severity and regular exercise can help keep
a healthy weight.>° However, it does not increase the
prevalence of neither asthma nor AR.>>*® There was no
significant difference in AR prevalence in students who
exercised regularly and those who did not (p=0.93).
Further questioning is needed to reveal more about the
relationship between AR severity and exercise type/
frequency.

It is known that smoking causes serious airway dis-
eases such as chronic obstructive pulmonary disease

however, there is no indication that smoking increases
AR prevalence.”” The reason behind that could be the
relatively older age of starting to smoke. We found no
scientifically significant difference between students who
smoked cigarettes and those who did not (p=0.985).

Effects of maternal smoking were established as early
as the 1980s; it drastically increases cord serum IgE and
IgD levels and considered to elevate the risk of developing
an atopic disease.*®

We did not question the maternal smoking in university
students to prevent inaccurate data. However, we ques-
tioned whether their parents smoked or not and interest-
ingly there was no significant difference (mother smoking,
p=0.283/father smoking, p=0.059). A seven-year study
published in 1993 suggests since the discovery of the
relationship between smoking and aggravated asthma the
parents were purposely informed not to expose their chil-
dren to smoke. Reducing the exposure to smoke then
resulted in better quality of life in children who suffer
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from asthma.>® Since 1993, there has been various studies
and campaigns against maternal smoking and smoke expo-
sure of children. This could explain why we found no
correlation between smoking parents and allergies in uni-
versity students.

The environment plays a significant role in presenta-
tion of AR, eczema, and asthma and many other allergy
diseases.*® The risk of having AR is four times higher in
children who live in urban areas compared to those who
live in rural areas and the risk of having asthma is almost
eight-fold.*' Traffic related air pollution was found to be
a major factor in this.*? Supporting the importance of early
childhood environment, we have found a statistically sig-
nificant relationship between the type of house, area (rural/
urban) students lived in their early ages and AR preva-
lence (p=0.01)

The type of house that lived in early childhood was
also found to be significant (p=0.003). Once again there
was no scientifically significant effect of the environment
in the prevalence in older ages since no significant rela-
tionship was present between AR prevalence and the type
of housing students lived currently (p=0.196).

The parents’ levels of education were found to be
significant (p<0.001). This is thought to be incidental
since the level of education effects the type of house and
the area (rural/urban) lived in.**** Although the economic
status of students’ families also affects the house and the
area lived in it was not found to be statistically significant
(p=0.053). Which might be caused by the importance of
agriculture in the economy of Anatolia region.

The relationship between having a pet and AR is
a controversial issue. Many studies showed a reduced
AR prevalence in populations who had pets in their
homes in their early life.*>** However, Luo et al*’ found
a positive correlation between pet ownership and AR
despite most of the pet owners being in rural areas where
the AR prevalence is established to be almost four times
less.*® We questioned the current ownership of pets which
was found to be positively related to AR (p=0.001) in the
chi-squared test and the regression test (p<0.025).

The majority of our participants were from Western
Anatolia (68.1%) which may be considered as a limitation
but considering that over 43.5% of the population of
Turkey is located in the Western Anatolia region the dis-
tribution is expected. Besides, no significant relationship
was found between where the students were from and AR
prevalence despite relatively even distribution (p=0.387).
The major cause of this is considered that in all areas of

Anatolia the most common allergens are house dust
(D. farinae) and pollen groups.**>°

In conclusion, this study investigated the university stu-
dents from Anatolia whose confirmed diagnosis of AR pre-
valence was 15.986% %. Female gender, family history,
kind of house during the first years of life, economic status,
etc., were associated risk factors in the chi-square test that
shows AR has both genetic and environmental etiologies.
Further analysis using regression test also supported the idea
of AR having both genetic and environmental etiologies
with female gender, parents’ history, having asthma and
current pet ownership being scientifically significant in rela-
tionship to AR. Meanwhile, smoking and regular exercise
were neutral factors for AR prevalence. This study creates
a starting point for understanding AR prevalence and epide-
miological factors in university students from Anatolia.
Considering that 23.862% of the participants thought they
had allergies but the rate of those diagnosed by a clinician
was 15.986% further investigation and tests (eg, allergic
prick test) should be performed in the future.
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