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Asthma is a heterogeneous condition characterized by 
clinical manifestations ranging from mild symptoms to 
life-threatening attacks [1,2]. Asthma guidelines underline 
the need to distinguish between asthma severity and asthma 
control. Although the concept of asthma control includes both 
the domain of symptom control and the estimation of future 
risk, commonly used numerical tools such as the Asthma 
Control Test (ACT) [3] and Asthma Control Questionnaire 
(ACQ) [4] only assess symptoms and do not consider history 
of previous exacerbations, despite the fact that this poses an 
increased risk of future flare-ups [5]. A composite control 
measure capable of identifying individuals with uncontrolled 
asthma based on exacerbation history in addition to symptom 
impairment may help to more accurately describe the patient’s 
clinical condition. In this context, the Asthma Impairment 
and Risk Questionnaire (AIRQ) [6] is a 10-item, yes/no, 
composite asthma control tool for assessment of symptoms 
over the previous 2 weeks and exacerbations over the previous 
12 months. It can predict exacerbations over the following 
12 months [7] and, probably, the time to the first exacerbation. 
The AIRQ has been evaluated in a US population of adult 
and adolescent asthma patients across all levels of severity, 
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yielding area under the receiver operating characteristic 
(AUROC) curve values of 0.94 for discriminating between 
well-controlled and not well-/very poorly controlled asthma 
and 0.93 for discriminating between well-/not well-controlled 
and very poorly controlled asthma. The above observations 
justify the translation of the instrument to other languages and 
validation in additional populations. To address this need, we 
aimed to validate the locally adapted version of the AIRQ in 
Spain (Figure 1S). Prior to this validation, the questionnaire 
underwent a rigorous translation-backtranslation and cultural 
adaptation process.

The AIRQ Study was a cross-sectional, observational, 
multicenter study conducted in 10 specialized Spanish asthma 
hospital units. A total of 300 adults and adolescents aged ≥12 years 
with clinically confirmed asthma were enrolled. Patients were 
included consecutively over a 4-month period, ensuring an equal 
number of patients across ACT score groups (well-controlled, ≥20; 
not well-controlled, 16-19; and very poorly controlled, ≤15) to 
cover different levels of asthma control and severity. The number 
of patients receiving biologics was monitored and capped at 10% 
of the total sample. Patient information was obtained from medical 
records. Patients completed the AIRQ, the ACT, and the ACQ-6, 
and the physician’s perception of control was collected through 
ad hoc questions.

The patients’ sociodemographic and clinical characteristics 
are presented in Table 1S; the asthma control levels according 
to the questionnaire findings and the number of previous 
exacerbations are summarized in Table 2S and Table 3S.

All analyses were conducted using SAS version 9.4. 
Categorical variables are expressed as frequencies and 
percentages. The 95%CIs were presented where appropriate. 
Continuous variables were expressed as mean (SD), median 
(IQR), and minimum and maximum. Two logistic regression 
models were constructed to distinguish (1) well-controlled 
from not well-controlled/very poorly controlled asthma and 
(2) well-controlled/not well-controlled from very poorly 
controlled asthma. We also calculated the following statistics: 
positive likelihood ratio (LR+), negative likelihood ratio 
(LR– ), sensitivity, specificity, positive predictive value, 
negative predictive value, Akaike information criterion 
(AIC), and ROC curve. The same analysis was performed to 
generate ROC curves, considering, in this case, ACQ-6 as the 
gold standard (Table 4S). A descriptively analyzed weighted 
 statistic was used to assess pairwise agreement between 
the AIRQ score, the ACT score, the ACQ-6 score, and the 
physician’s perception of asthma control. 

Both models of the Spanish AIRQ performed well (Figure), 
exceeding model-fit criteria with AUROC curves of 0.94 for 
model 1 and 0.92 for model 2. An AIRQ score cut-point of 
≥2 for separating well-controlled asthma from all other types 
yielded a sensitivity of 89.3%, a specificity of 85.9%, and a 
positive and negative predictive value of 94.1% and 76.0%, 
respectively (model 1). A cut-point of ≥5 for separating 
very poorly controlled asthma from all other types yielded a 
sensitivity of 74.8%, a specificity of 91.2%, and a positive and 
negative predictive value of 84.8% and 84.6%, respectively 

Figure. Receiver operating characteristic (ROC) curves for models 1 and 2. A, ROC curve and performance characteristics of the AIRQ for a Spanish cohort 
based on the participant’s ACT score plus exacerbation history to distinguish well-controlled from not well-controlled/very poorly controlled asthma (model 
1). B, ROC curves and performance characteristics of the AIRQ for a Spanish cohort based on the participant’s ACT score plus exacerbation history to 
distinguish well-controlled/not well-controlled from very poorly controlled asthma (model 2). AIRQ indicates Asthma Impairment and Risk Questionnaire; 
AUC, area under the curve; ACT, Asthma Control Test.
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(model 2). Table 3S shows the performance characteristics 
of the AIRQ in relation to the sum of the ACT and the 
exacerbation history.

The secondary objective was to determine the performance 
of the Spanish AIRQ relative to the sum of the ACQ-6 score 
plus exacerbations. Both models performed well. An AIRQ 
score cut-point of ≥2 for separating well-controlled from all 
other types yielded a sensitivity of 89.0%, a specificity of 
80.2%, and a positive and negative predictive value of 91.2% 
and 76.0%, respectively. A cut-point of ≥5 for separating 
very poorly controlled asthma from all other types of asthma 
yielded a sensitivity of 69.6%, a specificity of 94.4%, and a 
positive and negative predictive value of 91.4% and 78.5%, 
respectively, (Figure 2S, Figure 3S, and Table 4S).

The exploratory objective was to assess agreement between the 
degree of asthma control perceived by physicians and the degree 
of asthma control determined by the AIRQ score, ACT score plus 
exacerbations, and ACQ-6 score plus exacerbations (Table 5S). 

The locally adapted Spanish version of the AIRQ has 
proven to be a valid tool with measurement properties similar 
to those of the original instrument, which was developed 
in a US population. The AIRQ offers the advantage of 
incorporating both symptom control and future risk domains, 
thus providing the clinician with a more holistic view of the 
patient's clinical situation, regardless of disease severity. 
Therefore, the resulting therapeutic intervention will focus 
not only on current symptoms, but also on preventing future 
exacerbations, which is the main goal of asthma treatment. 
Although this questionnaire was validated using exacerbation 
risk items with a 12-month recall period, it was recently shown 
that a 3-month recall period is valid for classifying current 
asthma control and that the questionnaire can be administered 
between annual AIRQ assessments [8]. Future studies in large, 
real-life populations will inform us about the impact of the use 
of the AIRQ on assessment of asthma control and changes to 
treatment management.
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The high prevalence of olfactory dysfunction (OD) 
caused by SARS-CoV-2 has revealed the lack of specialized 
units [1,2].   

Our main objectives were to collect data on new smell 
units (SUs) implemented since the COVID-19 pandemic and 
to evaluate the tests used for diagnosis, management, and 
treatment of OD. We also aimed to provide up-to-date data 
on current practice in Spain. Given the increase in COVID-19 
and other diseases related to OD, the creation of new SUs is 
necessary, considering that OD is a predictive symptom of 
these diseases that affects all age groups [3]. To our knowledge, 
this is the first study on SUs. We found no studies performed 
in other countries. 

We performed a prospective cross-sectional study based 
on a 17-item survey (Supplementary file 1). The survey 
was developed by 6 experts and distributed to all members 
of Spanish ENT and allergy societies through the Google 
platform. We considered the SU to comprise a team (ENT 
specialist or allergist) with the infrastructure and staff to 
perform the assigned functions (validated test, well-ventilated 
cabin with controlled humidity and temperature). 

The statistical analysis was performed using STATA 
and based on the Shapiro-Wilk test, 2 test, and Spearman 
correlation analysis.
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