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ABSTRACT 
Introduction: Asthma and allergic rhinitis are considered 
manifestations of the chronic inflammatory respiratory syndrome 
of the common airways or united airways disease. We conducted a 
prospective epidemiological study to evaluate the prevalence of 
allergic rhinitis among children already diagnosed as having 
asthma. 

Methods: A prospective epidemiological study was carried out 
during 2015 to 2016 at a tertiary care centre in North India. The 
severity of asthma was classified according to the Global Initiative 
for Asthma (GINA) report & allergic rhinitis according to Allergic 
Rhinitis and Its Impact on Asthma (ARIA). 

Results: A total of 64 children were screened. After excluding five 
subjects (7.8%), 59 subjects with asthma were analysed. We could 
not find any definitive correlation between severity of asthma to 
severity of allergic rhinitis (p > 0.05). The prevalence of co 
morbidity of asthma and allergic rhinitis was maximum when 
onset of asthma was between three to six years (70%), was 40% 
for < three years and 50% when age of onset was six to nine years. 
The age of onset of asthma in children having asthma only was 
five years and that of children with both asthma and allergic 
rhinitis was 5.5 years. This difference was not significant (p > 
0.05).   

Conclusion: There was a high prevalence of co morbidity 
(50.84%) of allergic rhinitis among patients with asthma. A 
positive correlation was found between duration and severity of 
asthma, but this was not observed for allergic rhinitis. In most 
cases asthma preceded or started with AR.  
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INTRODUCTION 
Asthma and allergic rhinitis are now considered  as 
manifestations of the chronic inflammatory 
respiratory syndrome of the common airways, or 
united airways disease.1-3 The link between asthma 
and allergic rhinitis has been established in clinical 
observations and epidemiological studies and also 
on the basis of immunological observations and 
outcomes of therapy.4-6 World Health Organisation 
(WHO) and the ARIA Initiative (Allergic Rhinitis 
and I t s Impac t on As thma) re leased a 
comprehensive overview of the pathophysiology, 
diagnosis and therapy of allergic rhinitis.2 About 
4% to 11% of the general population has asthma, 
whereas the prevalence of allergic rhinitis is around 
10% to 30%.7,8 Between 20% and 50% of patients 
with allergic rhinitis have asthma and 30% to 90% 
of patients with asthma have concomitant      
rhinitis.9-11 Prevalence of bronchial asthma among 
children in India is increasing at a faster rate than 
previously understood.12 The prevalence of asthma 
was estimated to be 17.14% and allergic rhinitis 
was 21.29% in an Indian study.13 Uncertainty 
exists, however, as to whether the severity of 
allergic rhinitis is related to the severity of asthma. 
This study was conducted to evaluate the 
prevalence of allergic rhinitis among children 
already diagnosed as having asthma in patients 
attending paediatric asthma outpatient clinic. 
Secondary objective was to correlate onset of 
allergic rhinitis with duration and severity of 
asthma. 

METHODS 
A prospective epidemiological study was carried 
out during 2015 to 2016 at a tertiary care centre in 
North India. The children attending Paediatric 
asthma clinic were recruited in the present study. 
After obtaining written informed consent, the 
participating physicians administered a structured 
questionnaire based on ARIA guidelines. Two  or 
more symptoms like  sneezing, watery rhinorrhea, 
nasal itching and nasal obstruction persisting 
beyond one hour on many days were considered as 
suggestive of AR while symptoms like stuffiness 
only involving one nostril, mucoid postnasal drip, 
mucopurulent rhinorrhea, recurrent epistaxis, pain 
and anosmia were considered as not related to AR. 
Clinical diagnosis  was  confirmed  by the serum-
specific IgE levels. Besides demographic data, we 

had also included few questions related to risk 
factors which were easy for patients to answer 
namely exposure to pets or other animals, smoking 
by care givers, personal and family history of 
atopy. Since looking for risk factors of AR was not 
one of the objectives of this particular study we did 
not include skin prick test to common allergens. 
The severity of asthma was classified according to 
the Global Initiative for Asthma (GINA) report14,15   
and allergic rhinitis according to ARIA.2,16 Ethical 
clearance was taken from Hospital Ethical 
Committee. Statistical tests were performed using 
chi square test, unpaired t test..  

RESULTS 
A total of 64 children of age group one to 15 years 
were screened. After excluding five children (7.8%) 
due to incomplete data collection, 59 subjects with 
asthma were analysed. Clinical and demographic 
data of the study population are shown in Table 1. 
Classification of asthma severity in these patients 
was done according to GINA, at onset of asthma 
before control could be achieved. Subjects with 
more severe asthma tended to be older than those 
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Table 1. Demographic and clinical characteristics of 
the study population (N = 59) 

Variables Percentage

Gender Female 26%
Male 74%

Age wise distribution Below 1 year 30.50%

1-3 years 17%
3-5 years 25.4%

5-10 years 22%
More than 10 
years 

5%

Exposure to domestic 
animals in household

Yes 32%

No 68%

Family history  Allergic 
Rhinitis

30%

Asthma 59%

Both 20%

Personal history of  
allergic diseases

Atopic 
dermatitis

6%

Food allergy Nil 

Urticaria 11.8%
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with intermittent asthma. This was significant in 
patients with moderate persistent asthma (P < 
0.001) and severe persistent asthma (P < 0.001). 
Mean age of onset of asthma symptoms was 3.9 
years. Mean age of onset of allergic rhinitis was 5.5 
years. This difference was statistically significant. 
Seventy two percent of the children had asthma 
onset before age of five years. Concomitant allergic 
rhinitis affected 50.84% of patients with asthma.  

Correlation of asthma with allergic rhinitis has been 
tabulated in table 2. According to the frequency of 
symptoms, allergic rhinitis was classified as 
intermittent in 73.3% and persistent in 26.6% of 
patients. Severity was stratified as mild in 63.3% 
and moderate-persistent in 36.6%. The mean age of 
onset of allergic rhinitis was 5.5 years. The mean 
age of onset of intermittent rhinitis was 6.46 years 
and that for persistent rhinitis was 4.35 years. We 
could not find any definitive correlation between 
severity of asthma and severity of allergic rhinitis 
(p > 0.05), The prevalence of co-morbidity of 
asthma and allergic rhinitis was maximum when 
onset of asthma was between three to six years 
(70%), was 40% for < three years and 50% when 
age of onset was six to nine years. The age of onset 
of asthma in children having asthma only was five 
years and that of children with both asthma and 
allergic rhinitis was 5.5 years. This difference was 
not significant (p > 0.005). Thirty two percent of 
asthma patients had animal exposure in early life, 
however it had no effect on age of onset of either 
asthma or AR. 

 A family history of rhinitis was a significant risk 
factor (OR 11.9; 95% CI, 6.9 - 20.3) for co- 
morbidity of allergic rhinitis and asthma. No 
significant differences were found between rural 
and urban habitat for the association between 

allergic rhinitis and asthma and no association was 
found for exposure to care giver`s smoking habit. 

DISCUSSION 
Our study was conducted in children who were 
already diagnosed cases of asthma and were 
attending asthma clinic. As per our study for 
severity for asthma, 15% children had mild 
intermittent, 59% had mild persistent, 22% had 
moderate persistent and 3.4% children had severe 
persistent asthma. Prevalence of allergic rhinitis 
among patients with asthma was 50.84%. Younger 
children have comparatively milder asthma while 
older patients had comparatively more severe 
asthma. It was observed that allergic rhinitis 
followed asthma in most of patients in our study. 
M o s t e p i d e m i o l o g i c a l s t u d i e s o n t h e 
interrelationship between allergic rhinitis and 
asthma have evaluated the prevalence of asthma 
among subjects suffering from allergic rhinitis, 
with frequencies ranging from 20% to 50%17- 21 or 
as high as 70% in a study conducted in young army 
recruits.22  The prevalence of allergic rhinitis among 
subjects with asthma in previous studies vary 
widely. Recent studies carried out in large 
population sample report prevalence between 80% 
and 95% of patients.6 In a study carried out in 3916 
adults, 82% of subjects with asthma had allergic 
rhinitis.23 Some studies point out that the 
prevalence of allergic rhinitis in adult patients with 
asthma is as high as 99% and in young people it 
can reach 95%.24-26 

Researchers have studied the relationship of atopic 
dermatitis in early infancy with future development 
of AR and asthma known as ‘atopic march’.27 
Possible explanation  of this phenomena is that a 
dysfunctional skin barrier  of atopic dermatitis  gets  
colonised  with bacterial super antigens and leads  
to allergic sensitisation to antigens in early 
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Table 2. Correlation of asthma and allergic rhinitis 

SN Asthma classification Allergic rhinitis classification Total 
with ARNo AR Mild 

Intermittent
Mild 
Persistent

Severe 
Intermittent

Severe 
Persistent

1 Mild Intermittent 2 4 2 0 0 6

2 Mild Persistent 22 9 0 2 3 14
3 Moderate Persistent 4 4 0 3 2 9

4 Severe Persistent 1 0 0 0 1 1
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childhood. We found that the onset of asthma was 
earlier than the onset of allergic rhinitis and this 
difference was significant. This finding may 
indicate that we should regularly try to look for 
appearance of AR in patients presenting with 
asthma. In a study carried out in 738 students, 
Greisner et al.28 reported that 45% of subjects with 
both seasonal rhinitis and asthma developed rhinitis 
earlier, 35% developed asthma before rhinitis, and 
21% experienced both conditions simultaneously. 
In subjects with perennial rhinitis and asthma, 38% 
developed rhinitis first, 31% developed asthma 
before rhinitis, and 31% developed both conditions 
at the same time. Thus, in 70% to 80% of cases, 
allergic rhinitis begins before or at the same time as 
asthma. These data further emphasise the link 
between allergic rhinit is and asthma as 
manifestations of a common inflammatory airway 
disorder that often occur together during the natural 
history of the disease. In our study we could not 
establish any correlation between severity of 
asthma and allergic rhinitis. A Study by  Navarro A 
et al. in adult patients noted that the severity of 
asthma and rhinitis has inverse correlation.29 In our 
study 58% of patients had mild intermittent AR, 
6.5% had mild persistent, 16.1% had severe 
intermittent and 14.6% had severe persistent 
asthma. In adults Navarro et al calculated this to be 
mild intermittent (24%), moderate/severe 
intermittent (22%), mild persistent (19%) and 
moderate / severe persistent (35%).29 The 

prevalence of co existence of AR with asthma 
patients was maximum i.e. 70% when onset of 
asthma was between three to six years. No other 
study considered this aspect. We could not find any 
significance between urban versus rural and 
smoking habit for co-existence of asthma and AR. 
This study has limitation of the sample size to 
comment on risk factors for AR. This being a 
questionnaire based study may be subject to recall 
bias and subjectivity of study population. As the 
questionnaire was not weighted we cannot consider 
family history, exposure to smoke and pets as 
significant risk factors but these findings can be 
used  to plan a larger study involving univariate and 
multivariate analysis of these risk factors.   

CONCLUSIONS 
In conclusion, our study reveals a high prevalence 
of co morbidity (50.84%) of allergic rhinitis among 
patients with asthma. A positive correlation was 
found between duration and severity of asthma, but 
this was not observed for allergic rhinitis. There 
was no correlation between severity of asthma and 
severity of AR and in most cases asthma precedes 
or started with AR.  
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