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Accuracy of a questionnaire for identifying respiratory 
allergies in epidemiological studies* 

Abstract
Background: The assessment of allergic asthma (AA) and allergic rhinitis (AR) in epidemiological studies is often challenging. We 
performed a cross-sectional study to test the accuracy of a Questionnaire aimed at Identifying subjects with Respiratory Allergy 
(QIRA) in a simple and fast way.

Methods: One hundred-thirty subjects, 18-76 years of age, admitted consecutively at the Allergy Center of the Niguarda Ca’ 
Granda Hospital of Milan were included. The questionnaire (index test) investigated the presence of AA and AR with seven ques-
tions enquiring history of symptoms, diagnosis made by a doctor, allergy tests performed, and treatments. After completing the 
questionnaire, all subjects were subsequently diagnosed by an allergist (reference standard).

Results: The accuracy of the questionnaire for the diagnosis of AA and AR was high (sensitivity 94.7% [95% confidence interval 
CI: 74.0-99.9] and specificity 99.1% [95% CI 95.1-100.0] for AA; sensitivity 82.8% [95% CI 71.3-91.1] and specificity 98.5% [95% CI 
91.8-100.0] for AR).

Conclusion: The questionnaire significantly distinguished subjects with respiratory allergy from those without. The QIRA repre-
sents a valid and accurate tool for classifying subjects as having or not AA and/or AR in epidemiological studies.
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Introduction
Allergic rhinitis (AR) and allergic asthma (AA) are common 
disorders affecting 5-40% of the general population. Typically, 
these disorders develop in atopic individuals. During the last 
two decades, several studies have been conducted to assess the 
prevalence of AR and AA in the general population (1). Moreover, 
the prevalence of respiratory allergies have been investigated 
also in relation with autoimmune diseases, such as diabetes 
and multiple sclerosis (2,3) or with cancer (4), with the aim of 
identifying potential associations between allergies and those 

disorders. Because of the difficulty in obtaining a specialized di-
agnosis by an allergist in large population studies, the presence 
of respiratory allergies was assessed in these studies by means 
of questionnaires investigating the history of allergies. Among 
those, the questionnaires used in children in the International 
Survey of Asthma and Allergies in Childhood (ISAAC) study (5) 
and of the European Community Respiratory Health Survey 
(ECRHS) study (6) are considered the most reliable and have been 
most frequently used. These questionnaires, as well as their sub-
sequent modifications and revisions, relied on symptoms of AR 
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and AA (self-reported AR and AA; ISAAC study core questionnai-
re) or on reported doctor-diagnosed AR and AA (self-reported 
doctor-diagnosed AR and AA; ECRHS questionnaire). Depending 
on the study design, the questionnaires were self compiled (6) 
or administered by direct interview (5), or by phone interview (7). 
These questionnaires have high sensitivity and can be useful to 
avoid underestimation of the prevalence of respiratory allergies 
particularly in population studies. However, in studies conduc-
ted in large populations, their administration may be very time 
consuming, because of the length of the questionnaire. We 
therefore developed a questionnaire aimed at identifying in a 
simple and fast way and by means of diagnosis-based questions, 
subjects with respiratory allergy in large population studies 
(QIRA, Questionnaire for Identifying Respiratory Allergies). 
The aim of the present study was to evaluate the accuracy of the 
QIRA. 

Materials and methods
A cross-sectional study was performed to assess the accuracy of 
the QIRA questionnaire investigating the medical history of AA 
and AR. The study was approved by the Ethical Committee of 
the Niguarda Ca’ Granda Hospital of Milan. One hundred-thirty 
subjects 18 to 76 years of age, including 90 subjects consecu-
tively admitted for the first time at the Allergy Center of the 
Niguarda Ca’ Granda Hospital and 40 accompanying relatives or 
friends, were included in the study. All subjects were recruited 

between October 2012 and December 2012. A written informed 
consent was obtained by all participating subjects. A question-
naire investigating the medical history of respiratory allergies 
was administered to all subjects by a trained interviewer. The 
QIRA questionnaire (Figure 1) was a revised version of that used 
by us in a previous epidemiological study (2), and was based 
on the core questions of the ECRHS questionnaire partially 
modified by Verlato et al. (8). The first item of the questionnaire 
enquired the occurrence of symptoms typical of AA or AR 
including hay fever. If a positive response was given, six other 
questions were administered enquiring about presence of 
doctor-diagnosed allergic AA and/or AR; allergic tests perfor-
med, including skin prick tests (SPTs), radioallergosorbent tests 
(RASTs) and respiratory tests; first and most recent occurrence of 
the allergic condition; and what if any treatment was taken. Sub-

Figure 1. The QIRA questionnaire for the identification of subjects with allergic asthma and allergic rhinitis.

QIRA diagnostic criteria Allergist’s diagnostic criteria
(reference standard)

Positive symptoms 
and
Positive reported doctor-diag-
nosis 
and
Positive tests for respiratory 
allergy

Positive symptoms
and
Positive diagnostic tests for respi-
ratory allergy

Table 1. QIRA diagnostic criteria.

  2. Did a doctor 
diagnosed… 
 
 
 

3. Have you had 
any clinical or 
laboratory tests 
because of this 
disease? 

4. Which tests did you take 
for this disease?  
 
 
 

5. How old were 
you when you 
had the first 
episode? 
 

6. How old were 
you when you 
had the most 
recent episode? 
 

7. Have you ever taken 
drug/s or any other 
treatment for this disease? 
 
  

 
Q1 
 
 
 
 
 
 
 
 
 
 

 
Have you ever had 
sneezing, or a runny 
or a blocked nose 
upon exposure to 
animals, pollen, 
dust, or chemicals, 
when you did not 
have a cold or the 
flu? 
 
(If YES, specify 
exposure) 

 
YES |___| 
NO   |___| (go to Q2)  

 
Allergic rhinitis 
including hay 

fever? 
 

YES    |___| 
NO     |___| 

 
 

 
YES |___| 
NO   |___| (go to 5)   

 
A) Skin prick tests?   

                   |___|   |___| 
             YES    NO  
Were they 
normal?             |___|   |___| 
             YES    NO  
  
B) Blood tests? |___|   |___| 
             YES    NO  
Were they 
normal?             |___|   |___| 
             YES    NO  

 
|___|___| 

years 

 
|___|___| 

years 

 
YES   |___|  NO |___| 
 
Which ones? 
 
_____________________ 
 
_____________________ 

(inhalers, tablets, 
vaccination) 

 
Q2 

 
Have you ever had 
troubles in breathing 
(with coughing, 
wheezing or 
whistling, feeling of 
tightness in your 
chest, shortness of 
breath) upon 
exposure to animals, 
pollen, dust, 
moulds, or 
chemicals, when 
you did not have a 
cold or the flu? 
 
 
(If YES, specify 
exposure) 

 
YES |___| 
NO   |___| (STOP) 
 

 
Allergic asthma? 

 
YES    |___| 
NO     |___| 

 

 
YES  |___| 
 NO   |___| (go to 5)   

 
A) Skin prick tests?   

                   |___|   |___| 
             YES    NO  
Were they 
normal?             |___|   |___| 
             YES    NO  
 
B) Blood tests? |___|   |___| 
             YES    NO  
Were they 
normal?             |___|   |___| 
             YES    NO  
 
C) Breathing tests in a 
laboratory specialized for 
lung function measurement? 
       
            |___|   |___| 
            YES    NO  
Were they 
normal?            |___|   |___| 
            YES    NO  

 
|___|___| 

years 

 
|___|___| 

years 

 
YES  |___|  NO |___| 
 
Which ones? 
 
_____________________ 
 
_____________________ 

(inhalers, tablets, 
vaccination) 
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jects were classifi ed as having AA and/or AR if giving a positive 
answer respectively to the questions “Did a doctor diagnosed 
allergic asthma” and/or “Did a doctor diagnosed allergic rhinitis 
including hay fever”, and if reporting positivity to allergy tests 
(QIRA diagnostic criteria) (Table 1). 

After responding to the questionnaire, all subjects were exa-
mined by an allergist who was masked to the QIRA and perfor-
med SPTs with a standard panel of the most signifi cant seasonal 
(Birch, Hazel, Olive, Grass, Ragweed, Artemisia and Parietaria 

pollens and Cladosporium and Alternaria moulds) and perennial 
aeroallergens (Dermatophagoides pteronyssinus and farinae, dog 
and cat), and respiratory tests (Baseline spirometry; Bronchodi-
lation test and/or Methacholine Challenge test if necessary). The 
diagnosis of AA and/or AR was then performed by the allergist 
according to the well established GINA criteria for asthma in SPT 
positive patients (9) and the ARIA criteria for AR (10). Table 2A and 
2B show respectively ARIA and GINA diagnostic criteria. On this 
basis, diagnosis of AA and AR made by the allergist was used as 
the reference standard to assess the accuracy of the question-
naire in discriminating between individuals with respiratory 
allergy and those without (Table 1). The accuracy was evaluated 
by means of the following statistical measures: i) sensitivity, that 
is the proportion of individuals with AA and/or AR diagnosed 
by the allergist that were classifi ed from the questionnaire as 
having AA and/or AR (i.e. correctly classifi ed from the question-
naire); ii) specifi city, that is the proportion of individuals without 
AA and/or AR diagnosed by the allergist that were classifi ed 
from the questionnaire as not having AA and/or AR; iii) positive 
predictive values (PPV), that is the probability of having AA and/
or AR given the positive results of the questionnaire; iv) negative 
predictive values (NPV), that is the probability of not having AA 
and/or AR given the negative results of the questionnaire. 

Statistical analysis
Statistical analyses were performed using SAS Version 9.3 (SAS 
Institute Inc. Cary, NC, USA).

Results
Figure 2 depicts the study fl ow chart. A total of 130 subjects (86 
females and 44 males, age of 18-76 years) were included. The 
mean interview length of the QIRA questionnaire was 3 minutes 
(median 2.8; range 2.0-8.5). Twenty-seven subjects reported at 

Figure 2. Study flow chart.

A: ARIA criteria for the diagnosis of allergic rhinitis 

Allergic rhinitis can be diagnosed in the presence of:

1. the three cardinal symptoms of sneezing, nasal obstruction and 
rhinorrhea;

2. coordination between a typical history of allergic symptoms 
and diagnostic tests, in vivo or in vitro, for the demonstration of 
allergen specifi c IgE antibodies

B: GINA criteria for the diagnosis of allergic asthma in SPT positive 
patients

Allergic asthma can be diagnosed in the presence of:

1. characteristic symptoms of episodic breath-
lessness, wheezing, cough and chest tightness,                                                                     
plus

2. demonstration of reversibility with an improve-
ment in FEV1 of at least 12% post bronchodilator                                                                
and/or

3. measurements of airway responsiveness to methacholine in 
patients with symptoms consistent of asthma

Table 2. ARIA and GINA diagnostic criteria.

FEV1: forced expiratory volume in one second.

Figure 2. Study flow chart.

130 subjects included  
(86 females, 44 males;  

age 18-76 years) 

40 without symptoms 
of AA or AR 

27 with symptoms for 
AA and AR 

 

63 with symptoms of 
AR 
 

Questionnaire 

19 with AA and 
AR 
 

18 with AA and 
AR 

3 with AR 
 

 

32 with AR 
 
 

32 with AR 
 

31 no AR 
 
 

10 with AR 
 

40 no AA or 
AR 
 

Allergist s 
evaluation 

1 with AR 

2 with AR 
 

5 no AA  
or AR 

 

4 no AA or 
AR 

21 no AR 

1 with AA and 
AR 

1 no AR 
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the interview symptoms for AA and AR, 63 symptoms of AR, 
and 40 subjects reported no symptoms of AA or AR. Nineteen 
subjects were classified from QIRA as having both AA and AR, 
and 35 as having AR. 

The accuracy of the QIRA questionnaire as compared with aller-
gist’s diagnosis of AA and AR, together with the 95% confidence 
interval (CI), are reported in Table 3A and 3B. Out of 19 patients 
classified by the questionnaire to have AA, 18 were diagnosed 
by the allergist to have AA, and 1 tested negative. Of the 111 pa-
tients who were deemed to not have AA on the questionnaire, 
1 tested positive for AA (sensitivity 94.7% [95% CI 74.0-99.9]; 
specificity 99.1% [95% CI 95.1-100.0]; PPV 94.7% NPV 99.1%). AR 
was diagnosed by the allergist in 64 subjects, of which 53 were 
classified by the QIRA questionnaire as having it, and was not 
diagnosed in 66 subjects, of which 65 were classified by QIRA 
as not having it (sensitivity 82.8% [95% CI 71.3-91.1]; specificity 
98.5%, [95% CI 98.1-100.0]; PPV 98.1% NPV 85.5%). All of the 
subjects that were classified by the QIRA questionnaire as not 
having AR but that received the diagnosis by the allergist (false 
negatives, n = 11) reported symptoms of AR at the QIRA, but 
either have never seen a doctor for these symptoms, or have 
seen a doctor but had never perform allergy tests. Thus, in these 
11 subjects the diagnosis of AR made by the allergist at the time 
of the study was a new diagnosis.

The sensitivity of the QIRA question on the presence of 
symptoms of AA was higher than that of the complete QIRA, 
which required positivity to symptoms, doctor-diagnosis of AA 
and allergy tests (100.0% versus 94.7%). However, specificity 

Table 3A and B. Accuracy of the QIRA questions on allergic asthma and allergic rhinitis in relation to allergist’s diagnosis.

(92.8%) and PPV (70.4%) of the question on symptoms of AA 
were lower compared with those of the QIRA (99.1% for speci-
ficity and 94.7% for PPV). Concerning AR, the sensitivity of the 
question on the presence of symptoms was higher than that of 
the complete QIRA (98.4% versus 82.8%), but specificity (59.1%) 
and PPV (70.0%) were importantly lower.

Discussion
This study showed that the QIRA questionnaire for respiratory 
allergy detected with a good accuracy subjects who suffered AA 
and/or AR. Moreover, QIRA was administered through an inter-
view of an average length of three minutes, and thus represents 
an advantage over other questionnaires for respiratory allergies 
that require longer time to be administered. 
The criteria to be classified by QIRA as having AA and/or AR were 
to have provided a positive answer to the questions about ha-
ving symptoms, having or not a doctor-diagnosis of AA and/or 
AR, and having positive allergic tests. This was decided because 
positivity to allergy tests is generally required to diagnose AA or 
AR (9). In our population, all subjects reporting a doctor-diagno-
sis of AA and/or AR reported also positivity to allergy tests. Using 
these criteria, QIRA was found to classify with high sensitivity 
and specificity subjects with AA and AR. 

We observed that the sensitivity of the question on symptoms 
of AA and AR was higher than that of the complete QIRA. 
However, the specificity of these questions and their PPV were 
importantly lower than those of the complete QIRA. These data 
confirm previous studies showing that the questions on doctor-
diagnosis are the most reliable item to correctly classify subjects 

A) Allergic Asthma 

Diagnosis TP FN TN FP Sensitivity
(95% CI)

Specificity
(95% CI) PPV NPV

    Complete QIRA 18 1 110 1 94.7 (74.0-99.9) 99.1 (95.1-100.0) 94.7 99.1

    Symptoms only 19 0 103 8 100.0 (85.4-100.0) 92.8 (86.3-96.8) 70.4 100.0

B) Allergic Rhinitis

Diagnosis TP FN TN FP Sensitivity
(95% CI)

Specificity
(95% CI) PPV NPV

    Complete QIRA 53 11 65 1 82.8 (71.3-91.1) 98.5 (91.8-100.0) 98.1 85.5

    Symptoms only 63 1 39 27 98.4 (91.6-100.0) 59.1 (46.3-71.1) 70.0 97.5

TP = true positive; FN = false negative; TN = true negative; FP = false positive. Data for sensitivity and specificity are presented as percentages. PPV = 

Positive predictive value; NPV = negative predictive value.
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with specific diseases among positive questionnaire respon-
dents (7,11). In this regard, the QIRA questionnaire represents 
an advantage over questionnaires relying only on symptoms-
based questions (5). Indeed, compared with the specificity for 
AR reported by means of a quantitative score for allergic rhinitis 
(SFAR) of the study by Annesi-Maesano and colleagues (12), the 
specificity of the complete QIRA for AR was higher (99.1% in our 
study versus 83% in the study of Annesi-Maesano et al.). This is 
likely to be related to the fact that compared to the SFAR, the 
QIRA questionnaire relied on the presence of doctor-diagnosed 
AR. Another interesting aspect of our study is that the validation 
of the QIRA questionnaire was performed using an integrated 
approach of diagnostic methods for the diagnosis of both AA 
and AR. This approach allowed to diagnose AA in 30% of the 
subjects affected by AR. Compared with other questionnaires 
investigating separately AA or AR, our questionnaire gives the 
opportunity to consider simultaneously the presence of AA and 
AR as different aspects of the same disease. This might be par-
ticularly useful in epidemiological studies aimed at identifying 
the association of respiratory atopic allergy with other diseases, 
such as autoimmune diseases and cancer (2-4). 

One limitation of this work is that the study setting was at an 
Allergy Hospital Center. Compared to the general population, 
the high prevalence of AA and AR observed in our setting might 
have caused an overestimation of the predictive values and 

probably of the accuracy of the test (13). Therefore, this is a pilot 
study that requires further validation in a larger, more general 
population. 
In conclusion, the proposed QIRA questionnaire for AA and AR 
may represent a useful tool to identify respiratory allergy in 
large population studies. 
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