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Abstract- To determine the prevalence of allergic rhinitis (AR) among adult residents and investigate 

whether second-hand tobacco smoke (SHS) is correlated with AR as one of the global health problems and 

one of the most common respiratory disorders reducing the quality of life. A telephone interview survey was 

conducted by calling 16500 randomly selected telephone numbers from 22 regional telecommunications of 

Tehran (capital city of Iran) in 2010. A modified European Community Respiratory Health Survey (ECRHS) 

questionnaire was completed for adults aged between 20 to 44-year-old. Two questions about active smoking 

and being exposed to SHS were added to the questionnaire. five thousands five hundred cases (76.92%) 

responded to our calls among 7150 eligible telephone numbers. The gender of study population included 

3412 female (62%) and 2088 male (38%) with the mean±SD age of 31.15±7.33. The prevalence of AR was 

26.7%. There were no significant relationship between active smoking and AR; while a significant 

relationship was detected between SHS and AR among our participants (P=0.02). However, no significant 

difference was found between men and women. In addition, more than 50% of adults suffering from AR, 

showed significant symptoms of asthma (P<0.001). The results of the current study revealed that the 

prevalence of AR was higher in Iran compared to other countries worldwide and SHS may be considered as a 

serious risk factor for AR.  

© 2017 Tehran University of Medical Sciences. All rights reserved.  
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Introduction 
 

Allergic rhinitis (AR) is known as one of the most 

common respiratory disorders with a high prevalence in 

many western countries (1). It is a global health problem 

(2,3) that causes a considerable impairment in quality of 

life and social activities (4). The co-morbidity of asthma 

and rhinitis has led to the concept of "one airway, one 

disease″. It has been shown that treatment of rhinitis in 

patients with persistent AR and uncontrolled asthma 

results to a better control of asthma as well (5).  

The prevalence of AR has increased during the past 

50 years. According to a conservative estimation, 500 

million people around the world suffer from AR with the 

prevalence of about 10-25% in adults and up to 40% in 

children (1,6). The prevalence of allergic rhinitis varies 

in different Asian countries although it is going to be 

rising up to 45% (7).  

Second-hand smoke (SHS) and environmental 

exposure are associated with lower respiratory 

symptoms, asthma, and decrements in lung function. 

The risk of chronic rhinitis may be increased by both 

active smoking and SHS (8,9). However conflicting 

results were obtained regarding the effect of active 

smoking and exposure to SHS on AR. There are a few 

studies on the prevalence of AR in Iran (10,11). 

However, the relationship between active smoking or 

SHS exposure and AR was not evaluated in Iran as one 

of the Eastern developing countries. 

The aims of this study were to evaluate the 

prevalence of AR among adult Iranian people, assess the 

co-morbidity of AR and asthma, and determine the 

relationship between AR and smoking behavior. 

  

Materials and Methods 
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Study design 

This cross-sectional telephone interview study was 

conducted during the first six-month of 2010 in Tehran 

(Capital city of Iran), using the questionnaire form of 

The European Community Respiratory Health Survey 

(ECRHS) (12). This study was approved by the research 

ethics committee of Immunology, Asthma, and Allergy 

Research Institute (Tehran University of Medical 

Sciences). After explaining the study design at the time 

of telephone interview, explicit verbal consent was 

obtained from all study participants before administering 

the questionnaire. All participants were assured that all 

personal information would be kept private. 

The target population consisted of subjects having 

fixed-line telephones in Tehran. From 22 regional 

telecommunications of Tehran, we randomly selected 

16500 telephone numbers with equal distribution in all 

regions in order to avoid selection bias. We conducted 

the approach of random digital dialing (RDD) via 

computer for sampling target telephone numbers. Based 

on the prevalence of asthma and AR in Iran which is 

about 7 and 25%, respectively the sample size was 

calculated with the below-mentioned formula. 

Considering the probability of failed telephone response 

and with regard to efficiency of about 30% in telephone 

surveys compared to random sampling, the sample size 

was tripled to 16,000 telephone numbers and finally was 

determined. 
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If the line was busy or there was no response, a 

maximum of three repeat calls would be undertaken. 

Proxy interviews were not allowed. The last updated 

version of short ECRHS questionnaire was applied from 

which a total of 11 questions were used. One trained 

general practitioner was calling the selected numbers 

and inviting the adult persons aged 20-44 years to 

answer the questions. Interviews were conducted using a 

Persian description of the ECRHS questionnaire on AR 

symptoms and additional questions on smoking 

behaviors by two trained general physicians that applied 

the same description for all participants and decrease the 

potential bias. A positive response to the following 

question was defined as exposure to SHS: Have you 

been regularly exposed to inhalation of SHS during the 

last 12 months. This definition was previously applied in 

the Swiss Cohort Study on Air Pollution and Lung and 

Heart Diseases in Adults (SAPALDIA) (13,14). Also, 

two criteria with a high score of sensitivity and 

specificity were considered as the indicators of asthma: 

1) wheezing with breathlessness and 2) wheezing with 

two nocturnal symptoms (13,14). 

 

Statistic analysis 

The data were analyzed using the statistical software 

SPSS, Version 17 (SPSS Inc., Chicago, IL, USA). 

Accordingly, the prevalence of each symptom was 

calculated. A comparison between the groups was made 

using the chi-squared test and a P<0.05 was considered 

statistically significant. 

 

Results 
 

Of 16500 randomly selected and dialed telephone 

numbers, 7150 numbers were eligible and answered the 

call. Regarding the 1650 cases who did not concern for 

interview, the response rate of our study was 76.92% 

(5500 participants). The mean±SD age of participants 

was 31.15±7.33 years with a range between 20 and 44 

years. Of the 5500 participants in this cross-sectional 

study, 3410 (62%) were female and 2090 (38%) male.  

Of all participants, 26.7% had AR with the gender 

distribution of 64% for female and 36% for male. 

However, there were no significant gender differences 

among participants in terms of nasal allergy symptoms 

(P>0.05). Additionally, the comorbidity of AR and 

asthma was significantly high (P<0.001), as compared to 

non-asthmatic patients. Briefly, a significant relationship 

was detected between AR and asthma in all subgroups 

of asthmatic participants including patients with 

wheezing+breathlessness (P<0.001), wheezing+two 

nocturnal symptoms (P<0.001), and current asthma 

(P<0.001) compared to healthy individuals (Table1).  

 

Table 1. Categorized participants based on nasal allergy or asthma symptoms 

Asthma symptoms (%) 
Nasal allergy (%) 

Yes* No* 

Wheezing with breathlessness 56.9 37.2 

Wheezing with two nocturnal 

Symptoms (cough, dyspnea) 
51.8 48.2 

Current asthma ** 76.8 23.2 

* within nasal allergy group  

** “Current asthma” was defined by positive response either to “attack of asthma“ or “use of medication 
for asthma “ questions 
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Among 5500 participants in this study, 11.9% were 

active smokers, and 16.5% were exposed to SHS; while 

71.6% were nonsmoker participants. In the non-smoker 

group, 2696 participants were females (68.46%), and 

1242 were male (31.53%); while in the active smoker 

group 101 individuals were female (15.44%) and 553 

were male (84.55%). However, the majority of 

participants in the passive smoker group were female 

(n=615, 67.73%); compared to males (n=293, 32.26%). 

Among the active smokers, 34% of males and 3.5% of 

females had a smoking habit of smoking more than 10 

cigarettes per day. In spite of the fact that no significant 

relationship was detected between active smoking and 

AR; the relationship between SHS and AR was 

significant among our participants (P=0.02) with no 

significant difference among genders (Table 2). More 

importantly, the odds ratio (OR) calculation indicated 

that the probability of developing AR in patients with 

exposure to SHS increased 1.2 times more than active 

smoker participants (OR=1.2 with 95% CI=1.05-1.44). 

 

Table 2. Categorized participants based on nasal allergy and smoking behavior 

Smoking 
Non smoker (%) Active smoker (%) Passive smoker (%) 

Nasal allergy 

Yes* 70 11.2 18.8 

No* 72.2 12.2 15.7 

* within nasal allergy group 

 

 

Discussion 
 

The present study revealed a high prevalence of AR 

among adults in Tehran as compared to other countries 

worldwide with a high comorbidity of AR and asthma. 

Additionally, in spite of the fact that no relationship was 

found between AR and active smoking, a significant 

relationship was detected between SHS exposure and 

AR prevalence. 

The worldwide incidence and prevalence of AR have 

increased since at least 1990 in almost all westernized 

countries (15). According to the results of a telephone 

survey conducted by Zhang et al., in eleven major cities 

of China, the prevalence of AR had a wide variation, 

and 26% of the self-reported AR subjects had persistent 

AR (16). Despite widely different allergic disorder 

prevalence in Asia, the prevalence of AR is gradually 

increasing over the time both in pediatric and adult 

population (from 5% to 45%) (7,17). There are a few 

reports of prevalence of AR in Iran. Varasteh et al., 

estimated that the prevalence of AR was about 27% in 

Mashhad (a big city in the northeast of Iran) which was  

similar to the result of our study (26.7%) (11). 

Cigarette smoke is a common irritant of sino-nasal 

epithelial cells by triggering the innate immune system 

and impacting the cytotoxic effects (18). However, 

controversies exist regarding the relationship between 

exposure to SHS or active smoking and AR. Higgins et 

al., suggested that both active smoking and being 

exposed to SHS increase the risk of chronic rhinitis (9). 

In the recent study of Pallasaho et al., exposure to SHS 

and family history of AR were associated with rhinitis 

symptoms without atopy (19). Another study showed 

that SHS was associated with increased prevalence of 

rhinitis symptoms in the US adult patients (20). 

Similar results were obtained by Montefort and et 

al., on the severe adverse effects of SHS on the allergic 

condition in Maltese children (21). Similarly, clinical 

manifestations of allergic diseases were  more frequent 

both in active smokers and individuals exposed to SHS 

than in nonsmokers (22). These results were in 

accordance with the outcomes of the current study in 

which we found a significant relationship (P=0.02) 

between SHS and nasal allergy. A recent systematic 

review found a decreased risk of AR in adults with 

active smoking (23). Our results are in agreement with 

this finding as we found that no relationship was found 

between AR and current smokers with respect those 

exposed to SHS. 

Several parameters can affect the incidence rate of 

AR including the study criteria, the age of participants, 

differences in survey methods, different geographic 

locations and socioeconomic status. Each of them would 

be solely enough to complicate the comparison between 

different studies (24). In opposite to our study, Salehi et 

al., did not observe any relationship between SHS and 

AR in children (25) that may be attributed to different 

ages of patients in these two studies. A recent study 

conducted in Swiss revealed that there is no significant 

relationship between SHS or obesity with AR or non-

allergic rhinitis in adult patients (26). On the other hand, 

even potentially reverse relationship was detected 

between SHS exposure and mean IgE level (27). 

Additionally, a 32-year longitudinal study in New 
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Zealand demonstrated no significant relationship 

between SHS exposure and allergic manifestations (28). 

Interestingly, another cross-sectional study in adults in 

Italy showed that AR was less prevalent in current 

smokers, while the prevalence of nonallergic rhinitis 

was higher in current and ex-smokers (29). These 

controversies may be attributed to different methods 

compared AR and nonallergic rhinitis. 

Epidemiological studies have revealed that some 

lifestyle aspects including smoking, air pollution, and 

urban living are likely to be the most important factors 

of increasing in allergic diseases (2). Nevertheless, the 

specific mechanism for the relationship between AR and 

SHS exposure has not been proven (30). According to 

the report of Varasteh et al., it seems that higher 

prevalence of AR in big cities can be somehow affected 

by air pollution as an outdoor risk factor. Obviously, 

increasing in automobile or diesel exhaust fumes as well 

as the rise of industrial factories in these cities especially 

Tehran as the capital city of Iran, are the most important 

factors of air pollution. Considering the fact that 

avoidance of SHS and environmental pollutions are 

obviously desirable for both individual and public health 

purposes, we would expect these measures to have a 

significant effect on the risk of AR. 

A considerable relationship (50%) between AR and 

asthma was also established in our study which is in 

accordance with the other reports indicating the 

coexisting of asthma and rhinitis. According to another 

study on co-morbidity of AR and asthma in Taiwanese, 

69.9% of asthmatic patients suffered from AR while 

8.4% of them were undiagnosed, and 37.9% of them 

were left untreated for their rhinitis (31). 

Despite being a global health problem, there are 

insufficient epidemiological data on AR and asthma. 

Therefore, it needs to gather adequate data concerning 

their etiology, relating risk factors and natural triggers. 

Allergic Rhinitis and its Impact on Asthma (ARIA) 

should be considered as an alarm in all patients with 

rhinitis for serious evaluation of the efficacy of 

treatment protocols (32). Obviously, complete and 

effective treatment of rhinitis may improve asthma 

symptoms. 

This study revealed that there was no relationship 

between active smoking and AR per se, while the 

relationship between SHS and AR was significant. 

However, this cross-sectional study has several 

limitations. In view of the fact that no specific IgE 

assessment such as skin prick test was conducted, some 

of the subjects may have been incorrectly categorized 

and the results may be less evident. In addition, AR and 

SHS exposure was self-reported and may be prone to 

recall bias. Nevertheless, we expect that recall bias 

would be similar in patients exposed and those 

unexposed to SHS. Another limitation is that no 

physician visit was performed for more accurate 

diagnosis of AR. Regarding the fact that the present 

analysis is cross-sectional clear establishment of the 

sequence of events is not possible unless for early life 

exposures. Additionally, it is unclear if SHS exposure is 

associated with the onset AR or if it only triggers 

symptoms of an existing AR. One of the important 

limitation of the current study is that Persian description 

was applied while filling the original questionnaire. We 

tried to decrease this limitation by applying two trained 

general practitioner; however, translated and validated 

questionnaires are more appropriate for such studies. 

Another limitation of the current study is that the level 

of air pollution in different areas of Tehran is different 

which may highly influence the indicators of both 

asthma and AR. Considering the fact that the migration 

rate is quite high in a city like Tehran and the living area 

is not stable in the majority of people, we tried to 

overcome this limitation by equal distribution of 

participants in all regions. Considering the fact that the 

efficiency of telephone survey is less than random 

sampling, further longitudinal data are needed to prove 

the suggestive evidence of an interaction between SHS, 

asthma, and AR in other big cities of Iran with industrial 

air pollution as well as suburban towns with low air 

pollution to draw firm conclusions.  

The results showed a significant relationship 

between SHS and AR. This survey also emphasized on 

AR as a risk factor for asthma. Hence, early diagnosis 

and complete treatment of AR may help the patients to 

prevent asthma or improve the symptoms. More 

importantly, community awareness should be raised 

about the effects of smoking on asthma and AR, and the 

society should be trained for smoking cessation and 

smoking ban policies in public. 

 

References 
 

1. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens 

WJ, Togias A, et al. Allergic Rhinitis and its Impact on 

Asthma (ARIA) 2008 update (in collaboration with the 

World Health Organization, GA(2)LEN and AllerGen). 

Allergy 2008;63:8-160. 

2. Bachert C, van Cauwenberge P, Khaltaev N. Allergic 

rhinitis and its impact on asthma. In collaboration with 

the World Health Organization. Executive summary of 

the workshop report. 7-10 December 1999, Geneva, 



The prevalence of allergic rhinitis 

716    Acta Medica Iranica, Vol. 55, No. 11 (2017)    

Switzerland. Allergy 2002;57:841-55. 

3. Brozek JL, Bousquet J, Baena-Cagnani CE, Bonini S, 

Canonica GW, Casale TB, et al. Allergic Rhinitis and its 

Impact on Asthma (ARIA) guidelines: 2010 revision. J 

Allergy Clin Immunol 2010;126:466-76. 

4. Quraishi SA, Davies MJ, Craig TJ. Inflammatory 

responses in allergic rhinitis: traditional approaches and 

novel treatment strategies. J Am Osteopath Assoc 

2004;104:S7-15. 

5. Bousquet J, Vignola AM, Demoly P. Links between 

rhinitis and asthma. Allergy 2003;58:691-706. 

6. Pallasaho P, Juusela M, Lindqvist A, Sovijarvi A, 

Lundback B, Ronmark E. Allergic rhinoconjunctivitis 

doubles the risk for incident asthma--results from a 

population study in Helsinki, Finland. Respir Med 

2011;105:1449-56. 

7. Pawankar R, Bunnag C, Chen Y, Fukuda T, Kim YY, Le 

LT, et al. Allergic rhinitis and its impact on asthma 

update (ARIA 2008)--western and Asian-Pacific 

perspective. Asian Pac J Allergy Immunol 2009;27:237-

43. 

8. Eriksson J, Ekerljung L, Sundblad BM, Lotvall J, Toren 

K, Ronmark E, et al. Cigarette smoking is associated with 

high prevalence of chronic rhinitis and low prevalence of 

allergic rhinitis in men. Allergy 2013;68:347-54. 

9. Higgins TS, Reh DD. Environmental pollutants and 

allergic rhinitis. Curr Opin Otolaryngol Head Neck Surg 

2012;20:209-14. 

10. Mohammadi K, Gharagozlou M, Movahedi M. A single 

center study of clinical and paraclinical aspects in Iranian 

patients with allergic rhinitis. Iran J Allergy Asthma 

Immunol 2008;7:163-7. 

11. Varasteh AR, Fereidouni M, Shakeri MT, Vahedi F, 

Abolhasani A, Afsharian MS, et al. Prevalence of allergic 

disorders among the population in the city of Mashhad, 

Northeast Iran. J Public Health 2009;17:107-12. 

12. Survey ECRH. Variations in the prevalence of respiratory 

symptoms, self-reported asthma attacks and use of asthma 

medication in the European Community Respiratory 

Health Survey (ECRHS). Eur Respir J 1996;9:687-95. 

13. Grassi M, Rezzani C, Biino G, Marinoni A. Asthma-like 

symptoms assessment through ECRHS screening 

questionnaire scoring. J Clin Epidemiol 2003;56:238-47. 

14. Sistek D, Tschopp JM, Schindler C, Brutsche M, 

Ackermann-Liebrich U, Perruchoud AP, et al. Clinical 

diagnosis of current asthma: predictive value of 

respiratory symptoms in the SAPALDIA study. Swiss 

Study on Air Pollution and Lung Diseases in Adults. Eur 

Respir J 2001;17:214-9. 

15. Asher MI, Montefort S, Bjorksten B, Lai CK, Strachan 

DP, Weiland SK, et al. Worldwide time trends in the 

prevalence of symptoms of asthma, allergic 

rhinoconjunctivitis, and eczema in childhood: ISAAC 

Phases One and Three repeat multicountry cross-sectional 

surveys. Lancet 2006;368:733-43. 

16. Zhang L, Han D, Huang D, Wu Y, Dong Z, Xu G, et al. 

Prevalence of self-reported allergic rhinitis in eleven 

major cities in china. Int Arch Allergy Immunol 

2008;149:47-57. 

17. Warner JO, Kaliner MA, Crisci CD, Del Giacco S, Frew 

AJ, Liu GH, et al. Allergy practice worldwide: a report by 

the World Allergy Organization Specialty and Training 

Council. Int Arch Allergy Immunol 2006;139:166-74. 

18. Mulligan JK, Nagel W, O'Connell BP, Wentzel J, 

Atkinson C, Schlosser RJ. Cigarette smoke exposure is 

associated with vitamin D3 deficiencies in patients with 

chronic rhinosinusitis. J Allergy Clin Immunol 

2014;134:342-9. 

19. Pallasaho P, Kainu A, Juusela M, Meren M, Sovijarvi A. 

High prevalence of rhinitis symptoms without allergic 

sensitization in Estonia and Finland. Eur Clin Respir J 

2015;2:10. 

20. Shargorodsky J, Garcia-Esquinas E, Galan I, Navas-Acien 

A, Lin SY. Allergic Sensitization, Rhinitis and Tobacco 

Smoke Exposure in US Adults. PloS One 

2015;10:e0131957. 

21. Montefort S, Ellul P, Montefort M, Caruana S, Grech V, 

Agius Muscat H. The effect of cigarette smoking on 

allergic conditions in Maltese children (ISAAC). Pediatr 

Allergy Immunol 2012;23:472-8. 

22. Tazesh B, Shaabani A, Fazlollahi MR, Entezari A, Dashti 

R, Pourpak Z, et al. Prevalence of asthma symptoms and 

smoking behavior among 20-44 years old adults in 

Tehran: A telephone survey. Health 2013;5:469-74. 

23. Saulyte J, Regueira C, Montes-Martinez A, Khudyakov P, 

Takkouche B. Active or passive exposure to tobacco 

smoking and allergic rhinitis, allergic dermatitis, and food 

allergy in adults and children: a systematic review and 

meta-analysis. PLoS Med 2014;11:e1001611. 

24. Ozdoganoglu T, Songu M. The burden of allergic rhinitis 

and asthma. Ther Adv Respir Dis 2012;6:11-23. 

25. Salehi M, Bakhshaee M, Ashtiani SJ, Najafi M, 

Sehatbakhsh S, Hossainzadeh M. Parental smoking and 

allergic rhinitis in children. Int Forum Allergy Rhinol 

2014;4:357-60. 

26. Abramson MJ, Schindler C, Schikowski T, Bircher AJ, 

Burdet L, Gerbase MW, et al. Rhinitis in Swiss adults is 

associated with asthma and early life factors, but not 

second hand tobacco smoke or obesity. Allergol 

International 2016;65:192-8. 

27. Bottema RW, Reijmerink NE, Kerkhof M, Koppelman 

GH, Stelma FF, Gerritsen J, et al. Interleukin 13, CD14, 



M. R. Fazlollahi, et al. 

    Acta Medica Iranica, Vol. 55, No. 11 (2017)    717 

pet and tobacco smoke influence atopy in three Dutch 

cohorts: the allergenic study. Eur Respir J 2008;32:593-

602. 

28. Hancox RJ, Welch D, Poulton R, Taylor DR, McLachlan 

CR, Greene JM, et al. Cigarette smoking and allergic 

sensitization: a 32-year population-based cohort study. J 

Allergy Clin Immunol 2008;121:38-42. 

29. Cazzoletti L, Ferrari M, Olivieri M, Verlato G, 

Antonicelli L, Bono R, et al. The gender, age and risk 

factor distribution differs in self-reported allergic and 

non-allergic rhinitis: a cross-sectional population-based 

study. Allergy Asthma Clin Immunol 2015;11:36. 

30. Hur K, Liang J, Lin SY. The role of secondhand smoke in 
allergic rhinitis: a systematic review. Int Forum Allergy 

Rhinol 2014;4:110-6. 

31. Bousquet J, Schunemann HJ, Samolinski B, Demoly P, 

Baena-Cagnani CE, Bachert C, et al. Allergic Rhinitis and 

its Impact on Asthma (ARIA): achievements in 10 years 

and future needs. J Allergy Clin Immunol 2012;130:1049-

62. 

32. Larenas Linnemann DE, Medina Avalos MA, Lozano 

Saenz J. How an online survey on the treatment of 

allergic rhinitis and its impact on asthma (ARIA) detected 

specialty-specific knowledge-gaps. World Allergy Organ 

J 2015;8:18.

 

 


