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Abstract 

Background 
Allergic rhinitis (AR) is a common form of nose inflammatory disease that occurs when the 

mucosal immune system overreacts to environmental allergens especially in the air. It’s absolutely 

clear that the prevalence of AR varies between different countries, and even between the various areas 

of a country. The purpose of present investigation is to determine the prevalence of AR, as most 

common allergic disorders, in the children of middle schools in Isfahan, Iran. 

Materials and Methods 

This investigation performed from February 2016 to July 2016, thoroughly, 1191 Junior high school 

children aged 13-14 years old were screened in our study. Authenticated ISAAC questionnaire was 

interviewer-administered to gather data on parentally informed symptoms, clinician diagnoses and 

environmental exposures. 

Results: The students were averagely 13.57+ 0.5 years old; 779 (65.4%) of them had been suffering 

from AR and 696 (58.4%) of them had the symptoms of rhinitis over the preceding year. Symptoms 

of conjunctivitis such as Itch and watery eyes have been reported in 35.1% of cases. Among examined 

students, 644/1191 (54.1%) were females (P= 0.000). The relationship of allergic rhinitis and 

exposure to parental smoking, domestic and type of feeding in infancy were not significant (P= 0.655, 

0.459, 0.946, respectively), but exposure to house planting was statistically significant (P=0.000). 

Daily activity was affected in 43(3.6%). 

Conclusion 

Prevalence of allergic rhinitis was considerably high in Junior high school students of Isfahan and 

frequently is undiagnosed. In addition the association of allergic with gender and keeping house plants 

was significant.   
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1- INTRODUCTION 

     Allergic rhinitis (AR) is acommon form 

of nose inflammatory disease that occurs 

when the mucosal immune 

system overreacts to environmental 

allergens especially in the air (1, 2). 

Inflamed mucosa of nose, red and sneezing 

eyes, and swelling around the orbital 

cavity are some of the common signs and 

symptoms of aforementioned condition (3, 

4). AR is naturally initiated by 

environmental agents such as air dust, 

pollen, cigarette smoke and pet hair (5). 

Genetically and environmentally factors 

involved in pathogenesis of AR, in this 

condition, immunoglobulin E (IgE) 

attached to exposure allergen and this 

attachment cause the release of 

inflammatory substances such 

as histamine from mast cells (6, 7). In 

general, AR divided into two categories: 

seasonal and perennial. The first type of 

AR occurs after exposed to seasonal 

allergens and it has been reported that 

seasonal AR does not typically develop till 

after six years of age. In contrast, perennial 

AR occurs through the year and is 

generally seen in younger children (8, 9). 

In the recent years, the prevalence of AR 

and other allergic disorders has been 

increasing in developed and developing 

communities. Western life-style, increased 

air pollution and changed dietary habits are 

some of the proposed factors that 

associated with high occurrence of 

allergies in the current world (10, 11). It’s 

absolutely clear that the prevalence of AR 

varies between different countries, and 

even between the various areas of a 

country (12). The results of previous cross 

sectional studies indicated that the 

prevalence of AR in Iran is high. Based on 

meta-analysis that performed by 

Mohammadzadeh et al. (2013) the 

assembled prevalence of AR in Iran was 

11.9% in elementary school children and 

21.2% in middle school children (13). The 

ISAAC (International Study of Asthma 

and Allergies in Childhood) questionnaire 

is an international plan for investigating 

the incidence of AR, asthma, eczema and 

other allergic disorders in developed and 

developing countries (14). Aforementioned 

program offers a non-invasive and unique 

method for assessing asthma, AR and 

eczema prevalence in children. Many 

studies that aimed to check out the 

prevalence of childhood allergic disorders 

used ISAAC questionnaire. The purpose of 

present investigation was to determine the 

prevalence of AR, as most common 

allergic disorders, in the children of middle 

schools in Isfahan, Iran. 

2- MATERIALS AND METHODS 

      Present survey is a cross-sectional 

study that carried out on school children in 

the Isfahan city, Isfahan province of Iran. 

This investigation performed from 

February 2016 to July 2016 to determine 

the commonness of AR. In order to sample 

the second grade secondary schools in the 

5th district of the city were selected 

randomly. Students in each school were 

entered to study according to the entry 

criteria (Given an approximate prevalence 

of 15%, a confidence interval of 95%, the 

minimum sample size was determined to 

include 1,300 individuals).  

 We extracted all demographic information 

of children from their papers. 

Authenticated ISAAC questionnaire was 

interviewer-administered to gather data on 

parentally informed symptoms, clinician 

diagnoses and environmental exposures. 

ISAAC consists of three phases. The first 

phase (which we used as the basis for 

conducting the present study) is based on 

simple methods for measuring the 

prevalence of symptoms of allergic rhinitis 

in children and adolescents in order to 

make proper international comparisons 

between different geographical areas with 

different languages. According to the 

ISSAC questionnaire, six questions are 

asked on the symptoms of allergic rhinitis. 

https://en.wikipedia.org/wiki/Immune_system
https://en.wikipedia.org/wiki/Immune_system
https://en.wikipedia.org/wiki/Allergen
https://en.wikipedia.org/wiki/Histamine
https://en.wikipedia.org/wiki/Mast_cells


Kaheni et al. 

Int J Pediatr, Vol.6, N.9, Serial No.57, Sep. 2018                                                                                              8255 

This questionnaire translated into Persian, 

its validity and reliability is verified. (15). 

Parents/guardians gave written informed 

agreement. The project was permitted by 

the local research ethics committee from 

Isfahan University of medical sciences 

(MUI), Isfahan, Iran. The inclusion criteria 

were: Age of 13-14 years old, personal 

satisfaction and residence in Isfahan over 

the past year. The children who could not 

complete the questionnaire were excluded. 

Statistical analysis was executed using the 

SPSS statistical package, version 20.0 

(Chicago, IL, USA). Significant 

differences were determined using a Chi 

square test. A P< 0.05 was accepted as 

statistically significant 

3- RESULTS 

     In this study 1,300 students from 

junior high schools of Isfahan were 

surveyed (8.38% attrition of study 

population). Among them 1,191 

students filled the questioners; 547 

one of them (45.9%) were males and 

the other 644 (54.1%) were females. 

These students were averagely 13.57 + 

0.5 years old; 779 (65.4%) of them 

had been suffering from AR and 696 

(58.4%) of them had the symptoms of 

rhinitis over the preceding year. Based 

on our statistical analysis, 38.7% 

(n=302) of those who had been 

suffering from this condition were 

males and the other 61.3% of the 

affected children were females which 

difference was statistically significant 

(P=0.000). Symptoms such as Itch and 

watery eyes have been reported in 

35.1% of cases. Daily activity was 

affected by AR in 43 of 1191(3.6%). 

Physician diagnosed hay fever was 

reported by 96 of 1191 (8.1 %) of the 

students (Table.1). 

 

Table-1: The prevalence rate of rhinitis and associated symptoms among1191 students. 

 

Evaluating the association of assessed risk 

factor with allergic rhinitis (n=1191) 

showed that exposure to parental smoking, 

domestic and type of feeding in infancy 

were not significant (P= 0.655, 0.459, 

0.946, respectively), but exposure to house 

planting was significant (P=0.000). Results 

showed that 23.6% of people with allergic 

rhinitis (n=184) had smoker fathers and 

5% (n=4) of them had smoker mothers; 

76.5 (n=596) of the affected children had 

houseplants in their houses and 31.4% 

(n=596) of them had pets. As an infant, 

67.2% (n=524) of them had been fed by 

breastmilk; 27.9% (n=218) by both breast 

milk and infant formula and the others 

(4.7%, n=37) had been fed by the mixture 

of breast milk, infant formula and whole 

cow’s milk (Table.2). Results showed that 

among 779 patients with allergic rhinitis, 

the maximum prevalence of AR was 

during the Early Spring in March (24.4%), 

and April (21%), and also Early Fall in 

September (18.8%). The minimum 

prevalence has been during summer in 

June (11.6%), July (11.7%), and August 

(10.2%).  

Symptoms Boys, Number (%) Girls, Number (%) Total, Number (%) P-value 

Life time Rhinitis 302 (25.3) 477 (40) 779 (65.4) 0.000 

Rhinitis in the past 12 months 246(20.6) 450(37.7) 696 (58.4) 0.000 

Itchy eyes in the past 12 

months 
183(15.3) 280(23.5) 463(38.8) 

0.000 

 

Rhinitis interfering with daily 

activities 
20(1.6) 23(1.9) 43  3.6) 0.438 

Hay fever 15(1.2) 81(6.8) 96 (8.1) 0.000 
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  Table-2: Represents the association of assessed risk factors with allergic rhinitis  

Risk Factors 
Allergic rhinitis 

Total P value 
Yes No 

Gender 
Male 302(55.2%) 245(44.8%) 547  

0.000 Female 477(74.1%) 167(25.9%) 644 

Parents 

smokers 

Father 184(65.5%) 97(34.5%) 281 

0.655 Mother 4(50.0%) 4(50.0%) 8 

None of them 591(65.5%) 311(34.5%) 902 

Feeding in 

infancy 

Breastfeeding 524(65.7%) 274(34.3%) 798 

0.946 

Breastfeeding+ 

formula 
218(64.7%) 119(35.3%) 337 

Breastfeeding + 

Formula + cow's milk 
37(66.1%) 19(33.9%) 56 

House 

planting 

Yes 596(68.7%) 272(31.3%) 868 
0.000 

No 183(56.7%) 140(43.3%) 323 

Pets kept at 

home 

Yes 245(66.9%) 121(33.1%) 366 
.459 

No 534(64.7%) 291(35.3%) 825 

 

 

4- DISCUSSION 

      Based on our review literature, the 

present study is the first surveys that 

performed in Isfahan for determine the 

prevalence of AR in junior high school 

children. In our study, it was found that 

65.4% of subjects had been suffering from 

the AR and 58.4% of them had the 

symptoms of rhinitis over the preceding 

year. So far, some surveys investigated the 

prevalence of AR in various cities of Iran. 

Ranjbar et al. (2005) reported the 28.2 % 

prevalence in Rasht (16), and Bazzazi et 

al. (2007) informed the 35.3 % prevalence 

in Gorgan (17). Rahimi Rad and his 

colleagues in a cross sectional study that 

performed in Urmia (2007) described the 

23.6% prevalence of AR (18). Some of the 

other cross sectional investigations that 

performed in Hamedan (19), Babol (20), 

and Ahvaz (21) performed for assessed the 

prevalence of AR in aforementioned cities. 

In a systematic review by mohammadzade 

et al. (2003), the pooled prevalence of 

allergic rhinitis in children 6-7 years of age  

 

in Iran was 11.9% and in children aged 13-

14 was 21.2% (13). All of above studies 

investigated the AR prevalence of AR in 

13-14 years old children. Nasiri et al. 

reported the prevalence of 29.7% allergic 

rhinitis in Sanandaj in both age group (6-7 

and 13-14 years old) (22). In comparison 

with the above studies in Iran, the 

prevalence of AR was higher in Isfahan. It 

can be explained by difference in the time 

of study, climate variable and air pollution, 

the sample size and genetic factors. 

Present study is a cross sectional study that 

performed for determination of AR 

prevalence in school children of Isfahan, 

Iran. Based on our results, the prevalence 

of AR in females was significantly higher 

than in males. Previous surveys have been 

reported controversial results on this issue. 

Some cross sectional studies that 

performed in the North East of England 

limited to subjects aged six-seven and 

thirteen- fourteen years old found a higher 

occurrence of AR in pre-pubertal boys, 
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with a moderately higher prevalence 

among teenage girls (23). Also, an 

investigation in Belgium that executed for 

determination of AR and associated 

allergic disorders prevalence in six – seven 

years old children reported higher 

occurrence of AR and eczema in male 

gender (24). Osman  et al. (2007) in their 

study explore the gender specific 

presentation for asthma and AR in primary 

care (23). One of the strongest results that 

reported in aforementioned study was male 

predominance for AR and asthma in 

childhood and female predominance in 

adolescents. In the excellent Iranian cross 

sectional that performed by Ghaffari et al. 

(2011) in Sari (North of Iran), has been 

declared that the prevalence of allergic 

conditions such as AR in male gender is 

higher that female that don’t match to the 

results of our study (12). Sahebi and co-

workers performed a similar investigation 

in Tabriz (North Western Iran) (2010), in 

their study the prevalence of allergic and 

AR symptoms were more in male gender 

that in female (25).   

To sum up, this can be said that the 

alteration in occurrence of AR between 

two genders was determined to be 

statistically significant in some 

investigations and non-significant in some 

others but, the issue is open to discussion.  

Exposure to tobacco smoke is a risk factor 

for pediatric allergies; on the other hand, 

one of the strongest predictors for allergic 

reaction occurrence in children is exposed 

to smoke (26). In our study revealed that 

23.6% of AR subjects their father smoked 

and 7 percent of them their mothers 

smoked. Smoking has been described to be 

obviously associated with symptoms of 

AR, and AR has been presented to be a 

crucial risk factor for the development of 

asthma and other respiratory disease (27-

29). Some studies reported significant 

correlation between passive smoking and 

AR in children (30). Feleszko et al. 

recommended that passive smoking might 

change the balance of some immune cells 

specially, T helper cells, to the allergic 

pathway. Children exposure to 

experimental tobacco smoking might 

adjust immune responses and so contribute 

to the clarification of allergic conditions 

(31). The results of our investigation are in 

agreement with the studies that reported 

the positive correlation between parental 

smoking and occurrence of AR in their 

children. Exposure to pet allergens has 

been concerned as a risk factor for allergic 

condition, but this correlation has been 

challenging to assess in individual studies 

because of the large possible of selection 

prejudice. In some surveys, it has been 

revealed that individuals with allergic 

disease renounce from having animal pets 

at home but, the issue is open to discussion 

(32). The results from present survey 

suggested that keeping animal pets 

increases the risk of the pediatric AR.  

Uchida and co-workers (2016) in a case 

control study investigated the association 

between keeping animal pets and AR (33). 

Their results indicated the positive 

correlation between keeping animal pets 

and occurrence of AR. Our results are in 

agreement with the aforementioned 

survey. Keeping indoor plants is one of the 

other proposed risk factor that associated 

with occurrence of AR. In the recent years, 

use of ornamental plants was increased in 

the private and public places and most 

individuals are exposed to aforementioned 

plants. Our investigation showed the 

positive correlation between ornamental 

allergens and AR. There is indication that 

both environmental and genetic factors 

play crucial roles in the pathogenesis of 

AR, and that even small increases in the 

air pollutants concentrations can cause 

adversarial health effects (2, 34). Based on 

our results, the most frequent AR was in 

the early spring and early autumn. The 

amount of air pollutants and pollen plants 

plays an important role in the pathogenesis 

of the AR. Recently; pollen-related AR has 
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attracted more consideration in cross - 

sectional investigations. A comprehensive 

survey that performed between November 

2003 to October 2004 to explore the 

distribution of airborne pollen and its 

association with pollinosis in twelve cities 

in Hubei province of China recognized 61 

pollen genera within the 257,520 collected 

pollen samples (35). The highest 

distribution of air pollens occurred in 

spring and autumn. The other study that 

performed in Beijing (China) showed that 

the summer-autumn pollen 

concentrationpeaked from August to 

September (36). It seems, there was a 

markedly relationship between amount of  

pollen concentration and the number of 

subjects sensitized to aforementioned 

pollens, as well as between pollen 

concentration and the onset of AR symp-

toms. Immunoglobulin E -mediated 

allergic conjunctivitis usually 

accompanied with AR (37-38), and the 

world health organization (WAO) offered 

that the condition be properly termed 

allergic rhino-conjunctivitis.  

So far, the precise association between AR 

and conjunctivitis was not more identified. 

In our investigation AR was accompanied 

with conjunctivitis in 35.1% of subjects. 

One of the main factors that associated 

with Allergic Rhino-conjunctivitis is air 

pollen (39-40). Isfahan is one of the most 

polluted cities in Iran and it 

aforementioned condition is related with 

prevalence of conductivities symptoms in 

AR subjects, but the issue is open to 

discussion.  In present survey, the 

researchers used an ISAAC questionnaire 

for assessing AR and conductivities.  

The original ISAAC questions proscribe 

examining this topic as the presence or 

absence of "itchy-watery eyes" as the most 

prevalent ocular symptoms that associated 

with AR, was only requested as a nested 

question to those who had given a 

confirmatory answer to their rhinitis 

question. Perkin et al. (2015) in their cross 

sectional study investigated the inter-

relationship between allergic rhinitis, 

conjunctivitis and Rhino-conjunctivitis and 

related factors in United Kingdom children 

(38). The results of aforementioned survey 

indicated that, more children had parent-

reported allergic conjunctivitis than AR.  

The majority of children with both AR and 

conjunctivitis condition also reported 

symptoms with the other condition. 

5- CONCLUSION 

    Prevalence of allergic rhinitis was 

considerably high in junior high school 

students of Isfahan and frequently is 

undiagnosed. Attention to prevention 

measures and finding the risk factors of 

allergic rhinitis in large cities of Iran is 

needed.  
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