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Background: Population-based studies using the European Position Paper on Rhinosinusitis and Nasal Polyps (EPOS) criteria for
the assessment of the chronic rhinosinusitis (CRS) prevalence play important roles in the development and promotion of public
health policies.

Methods: A multistage, stratified cluster, random sampling method was used to select the study participants from individuals
living in Bushehr, which is in the southwestern part of Iran. The standardized Global Allergy and Asthma European Network
(GAZLEN) questionnaire was completed by 5,201 participants, and the CRS prevalence were compared among different groups of
related factors using chi-squared tests.

Results: The overall CRS prevalence was 28.4% based on the EPOS criteria, while the self-reported physician-diagnosed CRS pre-
valence was 20.0%. There was no gender difference; however, CRS was more prevalent in smokers, individuals aged 25-34 years

old, non-educated persons, and healthcare workers. CRS was also associated with asthma and allergic rhinitis.

Conclusions: The present study showed that the CRS prevalence in Iran was relatively high. These results support the idea that

CRS is a major public health problem in Iran.
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Introduction

Chronic rhinosinusitis (CRS) is characterized by chronic inflam-
mation of the mucosa of the nose and paranasal sinuses resul-
ting in the presence of two or more nasal symptoms, including
a blocked nose, pain or pressure around the forehead, nose, or
eyes, nasal discharge or postnasal drip, and a reduced sense of
smell persisting for at least 12 weeks "2,

CRS is a common health problem that can affect productivity
and the quality of life, which can burden the healthcare system
(>%.1n 2007, the Global Allergy and Asthma European Network
(GAZLEN) conducted a survey to investigate the epidemiology

of asthma, allergy and upper airway diseases in adults living in
Europe. For CRS, the GA2LEN questionnaire contains questions
based on the European Position Paper on Rhinosinusitis and
Nasal Polyps (EPOS) criteria . The EPOS 2012 epidemiologically
defined CRS in adults as the presence of two or more symptoms,
one of which is either a nasal blockage/obstruction/congestion
or nasal discharge (anterior/posterior nasal drip). The other
symptoms are facial pain/pressure and the reduction or loss of
smell for a period of at least 12 weeks .

In this first European international multicenter study of 19 cen-
ters in 12 countries, 57,128 responders participated, and they
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Figure 1. Geographic location of study area: Bushehr, Iran.

reported an overall CRS prevalence of 10.9% (range 6.9-27.1%).
In that study, for each of the 19 participating centers, the GA-
2LEN questionnaire was translated into the local language, and
it was posted to randomly selected people aged 15-75 years old
©), Other recent CRS prevalence surveys based on the EPOS de-
finition have shown prevalences of 5.5% in Brazil ©, 8% in China
?,11% in Korea ®, and 12% in the United States ©.

To date, there has been no large sample-sized, well-designed,
population-based study investigating the CRS prevalence in
Iran. To the best of our knowledge, this is the first population-
based survey aimed at investigating CRS and its related factors
in the Middle Eastern and North African (MENA) region using a
validated version of the GA?LEN questionnaire.

Materials and methods

Study design and sampling

In this population-based, cross-sectional study, a total of 5,420
individuals aged 15-65 years old who had been living for at
least one year in the urban areas of Bushehr, Iran were invited to
participate. The participants were selected through a multistage,
stratified cluster, random sampling method. Bushehr province,
with a population of 1,163,400 (1.41% of Iran), is located in
southwestern part of Iran with a hot and dry climate and fre-
quent dusty air pollution episodes (Figure 1). Based on the last
national population and housing census in 2016, the population
of the city of Bushehr was 300,000 in 2016 with an education
and smoking rate of 89.2% and 20%, respectively (According

to the 2016 population census the population of Iran, https://
www.amar.org.ir) "®. The weather of Bushehr is hot and sultry
and dusty air pollution occurred in several times in recent years.
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Figure 2. Map of Bushehr and distribution of participants in the Strata.

Based on the classifications made by the municipality, as shown
in Figure 2, we stratified Bushehr to 75 strata. Numbers were
assigned to the blocks (as clusters) of each stratum, and then
they were randomly sorted. The sample sizes for the strata were
determined proportional to the number of households residing
in each stratum.

Data collection

The participants were interviewed personally (face-to-face) in
their own houses by trained investigators, and they were invited
to participate in the study. If they agreed to participate, they
were clarified and asked to complete a standardized question-
naire. Each questionnaire was collected by the investigator the
day after the invitation.

The original questionnaire was developed by the GA’LEN project
©), and the GA2LEN questionnaire consists of sociodemographic
data, minor and major CRS symptoms, risk factors, and como-
rbid conditions of allergic diseases. We translated the GA?LEN
questionnaire into the Persian language, and a qualified trans-
lator back-translated it to English. Then, we compared it to the
original English questionnaire to ensure that the translation was
good. We checked the final questionnaire for the face-validity of
the questions.

We defined CRS based on the EPOS 2012 criteria for epidemiolo-
gical studies, which stated that the disease consists of inflam-
mation of the nose and the paranasal sinuses characterized by
the presence of two or more symptoms. One of these should

be either a nasal blockage/obstruction/congestion or nasal
discharge (anterior/posterior nasal drip), with or without facial
pain/pressure, and with or without a reduction or loss of smell



Total participant
(N=5420)

Non-response or Refusal
=211y

Missing data
(N=5)

Study population
N=5201
(Male=2518, Female=2615)

Figure 3. Over review of response rate and study population.

for more than 12 weeks during the last 12 months.

In addition, self-reported physician-diagnosed CRS cases were
assessed by a question asking if the participant had “ever been
told by a doctor that they had chronic sinusitis” ™. In Iran, CRS
can be diagnosed by a general practitioner working in the pu-
blic or private sector or a specialist, mainly ear nose and throat
(ENT), infectious diseases, or asthma and allergy specialists. Mo-
reover, asthma was defined as a positive answer to the question
“Have you ever had asthma in the last 12 months?”and at least
one of the following 3 symptoms: wheezing or whistling in the
chest, waking with breathlessness, or having an asthma attack.
Allergic rhinitis and atopic dermatitis were defined as positive
answers to the questions “Do you have any nasal allergies inclu-
ding hay fever?”and “Have you ever had an itchy rash that was
coming and going for at least 6 months?” respectively.

This study was approved by the Ethics Committee of the
Bushehr University of Medical Sciences in Bushehr, Iran (ethical
approval code: IR.BPUMS.REC.1395.123).

Statistical analysis

The CRS prevalence was calculated, and it was corresponded

to the 95% confidence intervals (Cls) using the exact binomial
method. The CRS prevalence was compared by age group
(15-24, 25-34, 35-44, 45-54, and 55-65 years old), gender
(male or female), and smoking status (cigarette/water pipe
smoker or current smoker) using chi-squared tests. The crude
and adjusted odds ratios (ORs) were estimated using multiple
logistic regression models in order to investigate the association
between CRS and allergy-related conditions (asthma, allergic
rhinitis, and ectopic dermatitis). We also calculated the overall
agreement and used kappa statistics for the assessment of the
agreement between the CRS diagnoses using the EPOS criteria
and self-reported physician-diagnosed CRS. P values of <0.05
were considered to be statistically significant, and the statistical
analyses were performed using IBM SPSS Statistics for Windows,
version 21.0 (IBM Corp., Armonk, NY, USA).
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Table 1. Socio-demographic characteristics and Risk Factors of

Participants, by sex; N (%).

Variable Men Women P Value
2518 (49.0) 2618(51.0)

Age group (year)
-15-24 491 (20.5) 698 (28.0)
-25-34 588 (24.6) 595 (23.8)
35-44 499(208) 526 (21.1) <0.001
-45- 54 503 (21.0) 387 (15.5)
-55-65 314 (13.1) 290 (11.6)
Smoking status (ciga-
rette or water pipe)
-Smokers 342 (13.7) 186 (7.2) <0.001
-Non-smokers 2149 (86.7) 2395 (92.8) ’
Education level
-University 1144 (46.8) 1178 (47.2)
-High school 789 (32.2) 785 (31.4) 0230
-Guidance school 337(13.8) 324 (13.0) :
-Primary school 132 (5.4) 141 (5.6)
-No education 45(1.8) 69 (2.8)
Health care worker 66 (2.8) 74 (3.1) 0.539
Cleaning worker 43 (1.9) 39(1.6) 0.652

Results

A total of 5,201 individuals (49% men and 51% women) aged
15-65 years old completed the questionnaires. The overall
response rate was 96.1% among the men and women, equally
(Figure 3). The mean age was 36.1+13.5 years old (37.3£13.4 and
35.0+13.5 for the men and women, respectively) (t(4,890)=5.973,
P=0.40). Table 1 shows the sociodemographic characteristics of
the participants by sex.

According to the EPOS criteria, 1,425 subjects were diag-

nosed with CRS, and the overall CRS prevalence was 28.4%
(95%ClI=27.2-29.6). The prevalence of physician-diagnosed
sinusitis was 20.0% (95%CI=19.0-21.0), and the overall agree-
ment between the EPOS criteria and physician-diagnosed CRS
was 77.6% (kappa=0.39, P<0.001).

The CRS prevalences among the men and women were 28.2%
and 28.4%, respectively (X2(1)=0.017, P=0.895). The highest
prevalence (32.7%) was observed among the participants in the
15-34 years old age group (X2(4)=36.7, P<0.001). CRS was also
more prevalent among smokers (X2(1)=45.1, P<0.001), people
with no education (X2(4)=22.8, P<0.001), healthcare workers
(X2(1)=12.0, P=0.001), and those with cleaning-related jobs
(X2(1)=54.6, P<0.001). Table 2 shows the CRS frequency accor-
ding to the sociodemographic level and related factors by sex.
The CRS symptom prevalence was as follows: nasal blockage
18.5%, pain or pressure around the forehead, nose or eyes
28.2%, discolored nasal discharge (snot) or discolored mucus

in the throat 33.7%, and a reduction or absence of the sense of
smell (19.2%).

The CRS prevalence was higher among the participants with
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Table 2. Prevalence of CRS among the participants, by sex.

Variable Men
[N=685 (28.18%)]
15-24 109 (22.9)
25-34 174 (30.6)
Age group 35-44 143 (29.4)
45-54 145 (30.2)
55-64 74 (24.2)
No education 19 (44.1)
Primary School 40 (32)
Education level Secondary School 108 (33.3)
High School 231(30.4)
University 271 (24.1)
Smoking Non-smoker 547 (26.2)
Smoker 130 (40)
Health care worker 17 (40.4)
Cleaning worker 41 (62.1)

asthma (OR=4.1, 95%Cl=3.4-5.0, P<0.001), allergic rhinitis
(OR=4.9, 95%Cl|=4.3-5.6, P<0.001), and atopic dermatitis
(OR=3.4, 95%Cl=3.0-3.9, P<0.001). The multiple logistic re-
gression showed that the associations remained statistically
significant after making adjustments for sex, age, educational
level, and smoking. Adjusted ORs for the associations of asthma,
allergic rhinitis, and atopic dermatitis were (OR=3.9, 95%Cl=3.2-
4.9, P<0.001), (OR=4.7, 95%CI=4.1-5.4, P<0.001), and (OR=3.4,
95%Cl=3.0-3.9, P<0.001), respectively.

Discussion

The findings of this study showed that the overall CRS prevalen-
ce based on the EPOS criteria in Bushehr was as high as 28.4%.
We also found that the physician-diagnosed CRS prevalence
was 20% in the general population. There was fair agreement
between the two methods.

The CRS prevalences reported from different parts of the world
range from 1% in Korea to higher than 28% in Portugal 7%, In
addition, some studies have reported that CRS is more prevalent
in the southern geographical latitudes than the northern ones
6912 One survey in the United States showed that CRS was
more common in the southern regions ©. The prevalence of CRS
in Bushehr, which has a hot and dry climate, was the highest
among those studies conducted using EPOS criteria. Therefore,
according to the CRS impact on health and the quality of life, it
is an important public health issue in Bushehr 3.

There are some explanations for the higher CRS prevalence

in Bushehr. For example, our previous study showed that the
frequency of indoor aeroallergens, such as house dust mites,
fungi, and cockroaches, was high in Bushehr . Another study
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Women P value

[N=720(28.35%)]
147 (21.7)
201 (34.3)

162 (32)
99 (26.6)
83 (27.4)
26 (39.3)
55(39.5)
82 (26.9)
208 (27.2)
323(27.9)
635 (27.1)
70 (41.1)

18 (50)
34 (27.5)

P value

0.01 <0.001

<0.001 0.01

<0.001 <0.001

0.06
<0.001

0.002
<0.001

confirmed that dust storms, which occur frequently in Bushehr,
induce allergic inflammation "%, However, further studies are
needed to investigate the causes and consequences of CRS in
Bushehr, and also to examine the prevalences in other parts of
the country and the region.

There was fair agreement between the physician-diagnosed CRS
cases and the diagnoses based on the EPOS criteria, which was
consistent with results of the European study ©. This may have
been because approximately one-third of the individuals were
not aware of their condition, likely because they did not know
the symptomes, or the condition had not been diagnosed by a
physician.

Based on the findings of the present study, the CRS prevalence
was not significantly different between the men and women.
There are studies from the United States © and Canada "2 re-
porting higher prevalences among women, while another study
from China reported a higher prevalence among men 9. More-
over, this study revealed that the highest CRS prevalence was in
those participants aged 25-34 years old. The Chinese study also
reported a higher prevalence in individuals aged 15-34 years
old ™, while some other studies reported the highest CRS preva-
lence among the older age groups ©7:%'2, The higher prevalence
in this younger age group may be because they are more likely
to be exposed to occupational and environmental factors.

Our findings showed that smoking was significantly associated
with CRS in both men and women. Studies often report a posi-
tive association between CRS and smoking "> 17, and they have
confirmed smoking as a risk factor for CRS 79, The prevalence
of smoking tobacco in Bushehr is relatively high, and the preva-
lence of water pipe smoking is significantly higher than in other



regions of Iran %, This may contribute partly to the high CRS
prevalence in Bushehr.

We also found that those individuals with lower educational
levels had a significantly higher CRS prevalence when compared
to those with higher educational levels. Moreover, those partici-
pants whose jobs were related to cleaning also showed a higher
prevalence. We found some evidence supporting this finding
and confirming the fact that CRS is more prevalent among lower
socioeconomic status individuals © 2",

Finally, there was a strong association between CRS and other
allergic conditions, such as asthma, allergic rhinitis, and eczema.
This finding was also consistent with the body of evidence
confirming that CRS is commonly comorbid with asthma and
allergic rhinitis 72229, Moreover, one previous study showed that
there was a strong association between CRS and asthma at all
ages and both genders, and this association with asthma was
stronger in those reporting both CRS and allergic rhinitis ??. Our
previous population-based study using the International Study
of Asthma and Allergies in Childhood (ISAAC) questionnaire
showed that asthma, allergic rhinitis, and eczema were more
prevalent in Bushehr than in the other cities of Iran 2,

Strengths and limitations

This is the first large sample-sized, population-based survey

on the CRS prevalence in the region. We used epidemiological
criteria for the definition of CRS, but it is a condition that should
be clinically confirmed. This may have introduced a misclassifi-
cation that, more than likely, overestimated the CRS prevalence.

Chronic Rhinosinusitis in southwestern Iran

Moreover, because the questionnaires were completed by the
participants, some of the data was missing for some of the
questions. However, our analyses showed that this was not in-
fluential. Finally, any generalization of these findings should be
made with caution because the population of Bushehr is hardly
representative of the Iranian population.

Conclusion

The results of the present study showed that the CRS prevalence
in Bushehr was relatively high. This supports the idea that CRS

is a major public health problem in Iran. Therefore, we suggest
further studies on the causes of this higher CRS prevalence in
Iran, and further investigations into the health and economic
burdens of this disease.
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