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Summary

Background: Visual Analogue Scale (VAS) is a validated tool to assess control in

allergic rhinitis patients.

Objective: The aim of this study was to validate the use of VAS in the MASK-

rhinitis (MACVIA-ARIA Sentinel NetworK for allergic rhinitis) app (Allergy Diary)

on smartphones screens to evaluate allergic rhinitis symptoms and disease

control.

Methods: Each user filled 4 different VAS measuring overall, nasal, ocular, and

asthma symptoms at least once. Following COSMIN guidelines, we evaluated inter-

nal consistency, (Cronbach’s alpha coefficient and test-retest), reliability (intraclass

correlation coefficients), sensitivity, and acceptability of the MASK-Rhinitis VAS.

Results: Between 1 August 2015 and 31 July 2016, the app was used 14 612 times

in 15 countries. A total of 1225 users used it more than once, during the evaluated

period. The tool resulted to be statistically satisfactory, showing excellent internal

consistency (Cronbach’s test > 0.84, test-retest > 0.7), reliability (>0.9), and accept-

ability. In addition, the tool had a good sensitivity when users (n = 521) answered

the VAS twice in less than 3 hours.

Conclusions and Clinical Relevance: The MASK-rhinitis VAS is a reliable and valid

tool to assess allergic control on smartphone screens, at the population level.
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1 | INTRODUCTION

The control and severity of AR have been defined,1-3 and several

attempts have been made by physicians to find the best way to

reduce the impairment due to AR. Current guidelines mainly focus

on the control of symptoms to better assess the efficacy of the pre-

scribed treatment4 and to improve patient’s quality of life (QOL)

while reducing allergic symptoms.

Measures of AR control include symptom scores, patients self-

administered visual analogue scales (VAS), patients reported out-

comes, such as QOL, objective measures of nasal obstruction, and a

recent modification of the ARIA severity classification.5,6 A few tools

have been validated for AR to evaluate disease control or the impact

of symptoms on QOL. Most tools use patient-reported assessments of

the intensity of the main symptoms. Administration of currently avail-

able paper-and-pencil tools is either through patient self-administra-

tion or through interviews with patients or caregivers. Emerging

methods use computer-assisted questionnaire administration or com-

puter-tailored assessments. A practical, reliable, and easy tool is the

administration of a VAS that allows users to simply evaluate the

degree of impairment, and physicians to assess the overall intensity of

allergic symptoms,7-9 and that has been used even on computer

screens. VAS in AR incorporates symptoms and QOL.10

MACVIA-France (Fighting chronic diseases for active and healthy

ageing in France, http://macvia.cr-languedocroussillon.fr) is one of

the reference sites of the European Innovation Partnership on Active

and Healthy Ageing.11 It initiated the project AIRWAYS ICPs (inte-

grated care pathways for airway diseases) 12,13 and the allergy sen-

tinel network MASK (MACVIA-ARIA Sentinel NetworK).1,14 MASK-

rhinitis15 is a simple ICT (Information and Communication Technol-

ogy) tool to implement care pathways for AR from patients to

healthcare providers using a common language and a clinical decision

support system,7 through a smartphones and tablets application. The

corresponding app, called “ARIA Allergy Diary” (AD), may be down-

loaded for free both using an Android or an iOs system and is cur-

rently available in 15 European countries, Canada, Mexico, Brazil,

and Australia, and will soon be available in the USA. Users may self-

evaluate their AR control by a VAS that appears on their phone

screen. Preliminary data showed that the app enables baseline and

simple phenotypic characteristics collection.16

The aim of this paper was to assess the validity of the MASK-

rhinitis visual analogue scale (VAS), as it appears in the AD app, in

users who reported to suffer from AR.

2 | METHODS

2.1 | Collected data

In this study, we included all users that logged into the AD app,

since 1 August 2015, until 31 July 2016 (12-month period). The app
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collects information on AR symptoms experienced by users, who

assess their daily symptom control using the touchscreen functional-

ity on their smart phone. To do so, users need to click on 4 consecu-

tive VAS (ie, general allergy symptoms, nasal symptoms, ocular

symptoms, and asthma symptoms). The system has been deployed in

20 countries and in 15 languages (translated and back-translated,

culturally adapted, and legally compliant).

After the download, and before using the app, users need to

approve both the terms of use and the privacy policy, which also

have been translated and legally adapted for each country in which

the app is available. By accepting the use of the app, subjects agree

to the fact that their data could be used also for research and scien-

tific purposes. Data collected by the AD app after the registration

process are as follows:

• The user’s sex and age;

• The severity of the symptoms, as indicated through 4 VAS (see

below) each time users log in the app; users may evaluate their

symptoms as many times as they want during the day. Of note,

there is no reminder, nor a precise time imposed to score symp-

toms;

• The possible medications taken to control their symptoms

(whether prescribed by a physician or over the counter);

• The diagnosis, which is a self-diagnosis: when patients register,

they answer “I have allergic rhinitis” and/or “I have asthma.”

During the evaluated period, the VAS included four items,

each of which targets a specific domain. Specific domains include

an organ or related disease. To complete the VAS, users are

invited to touch anywhere along a line that appears on the screen

to indicate how bothersome their symptoms are the left edge

means their symptoms are “not at all bothersome” while the right

edge is equal to “extremely bothersome,” as indicated on the

screen. Once users touch the line, a slider appears and they may

move it, if necessary, to provide a more accurate response (Fig-

ure 1).

Users are asked to answer to one general and three symptom-

specific questions that yielded to 4 VAS as follows:

• VAS 1 (Overall symptoms): Overall, how much are your allergic

symptoms bothering you today?

• VAS 2 (Rhinitis): How much are your nose symptoms bothering

you today?

• VAS 3 (Conjunctivitis): How much are your eye symptoms both-

ering you today?

• VAS 4 (Asthma): How much are your asthma symptoms bothering

you today? (as current ARIA guidelines4,9 advise to evaluate the

possible asthma co-morbidity in patients suffering from allergic

rhinitis, this question was included for all patients from 1 June

2016; previously, users were asked to answer this question only

if they answered, during the registration process, that they were

asthmatic).

2.2 | Statistical methods

The associations between the different VAS were assessed using a

Spearman test and a chi-square test for all users and for users log-

ging into the app more than once as follows:

• Associations between the overall symptoms (VAS 1) and

o Rhinitis, VAS 2,

o Conjunctivitis, VAS 3,

o Asthma, VAS 4,

o Rhino-conjunctivitis, as the average of the collected values for

VAS 2 and VAS 3,

o All organ symptoms, as the average of the collected values

for VAS 2, VAS 3, and VAS 4.

• The association between the overall symptoms (VAS 1), and the

cumulative VAS score given by the average of all VAS scores.

For the chi-square analysis, we categorized patients into 3 differ-

ent classes: class 0, for asymptomatic patients (VAS < 20); class 1,

for those presenting with mild symptoms (≤20 VAS < 50); and class

2, for those as with moderate-to-severe symptoms (VAS ≥ 50). As

for the asthma question (VAS 4), we also evaluated the association

with the overall symptoms VAS before 1 June (when only asthmatic

users answered to the fourth question) and after 1 June 2016 (when

all users were asked to complete VAS 4 as well).

The analysis of the psychometric characteristics of the AD app,

in compliance with the COSMIN guidelines,17 aimed to verify for this

tool:

F IGURE 1 VAS for overall allergic symptoms as it appears on
smartphones screens
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• The internal consistency. It was assessed through the Cronbach’s

alpha coefficient and the test-retest procedure, evaluating the

results given by users logging into the app and filling the VAS for

two consecutive days, when no change in medications intake is

recorded;

• The reliability. It was assessed by analysing correlations between

VAS measures taken twice in the same day, through intraclass

correlation coefficients (ICCs). As the magnitude of correlation

coefficients is affected by the range of scores included in the

sample, increasing as the range of scores increases, ICCs were

calculated separately for VAS scores above and below 50 mm;

• The sensitivity. It was evaluated by the Cronbach’ alpha coeffi-

cient, the difference of measures and the standard deviation in

the VAS, for those users logging into the app more than once per

day, but self-assessing their symptoms with a interval of less than

3 hours (thus, eliminating bias related to possible changes in aller-

gen exposure and/or drug intake).

• The external validity having already been described in a previous

paper.16

We also verified the population acceptability, defined as the per-

sistence of self-assessment over at least two consecutive days in

more than 40% of users using the app and the persistence of self-

assessment at least 4 days a week in more than 30% of users down-

loading the app.

All analyses were performed using SAS version 9.4 (SAS Institute

Inc, Cary, NC, USA). All P-values < .05 were considered as statisti-

cally significant.

3 | RESULTS

3.1 | VAS acceptability—Description of the users

Between 1 August 2015 and 31 July 2016, the AD app was used

14 612 times, by 2497 individuals. A total of 1272 subjects used the

app only once, while 1225 (49.1%) subjects used it at least twice

(12 076 accesses): 845 individuals used it for 2 to 7 days, 154 for

one to 2 weeks, 128 for 2 to 4 weeks, and 98 for more than

30 days. The VAS was completed on two consecutive days for 6328

times.

Of the 1225 users connecting to the AD more than once, 809

logged into the app for at least two consecutive days (66.0% and

32.4% of the whole cohort). In the same group, 461 subjects (37.6%)

entered their VAS for at least 4 days during the same week. Also,

196 of these 461 users (42.5%) assessed their symptoms for at least

two consecutive weeks and 90 (19.5%) for at least 4 consecutive

weeks. Considering only these subjects, the mean value of consecu-

tive weeks during which they used the app for at least 4 days per

week was 2.41 weeks (min 1, max 23, SD 2.66).

The associations between the different VAS for all users and for

users logging into the AD app more than once are shown in Table 1

and Table 2. In both groups, when considering one organ only, the

highest correlation coefficient was observed between rhinitis (VAS 2)

and conjunctivitis (VAS 3) (Table 1). The correlation was very elevated

when considering together rhinitis and conjunctivitis. The association

with asthma was less strong compared to the other symptoms. These

results were confirmed when analysing the VAS once categorized into

the three previously described classes (Table 2).

Figure 2 shows the correlation between the overall symptoms

(VAS 1) and the average values obtained by all the other three VAS,

both for all users using the app and for those using it more than

once.

3.2 | VAS validation—Internal consistency

The Cronbach’s alpha coefficient for each VAS and for the average

values of all collected VAS in subjects using the app for two consec-

utive days (n = 6328) was as follows:

• VAS 1, overall allergic symptoms: alpha coefficient 0.85;

• VAS 2, nose symptoms: alpha coefficient 0.84;

• VAS 3, ocular symptoms: alpha coefficient 0.85;

• VAS 4, asthma symptoms: alpha coefficient 0.89;

• Average of all collected VAS by each patient: alpha coefficient

0.88.

When evaluating for test-retest the group of users logging into

the app for two consecutive days (n = 809), we highlighted the fol-

lowing ICCs:

• VAS 1, overall allergic symptoms: ICC 0.737 (CI 95%, 0.725-

0.748, P < .0001);

TABLE 1 Association between overall symptoms (VAS 1) and
rhinitis (VAS 2), conjunctivitis (VAS 3), asthma (VAS 4), rhino-
conjunctivitis (average value of VAS 2 and VAS 3), and all organ
symptoms (average value of VAS 2, VAS 3, and VAS 4), in all
subjects who ever used the app, and in those who used it more than
once, through Spearman test

VAS 1

All users (total
data = 14612)

Users logging in more
than once (total
data = 12076)

Spearman’s
coefficient
of correlation P-value

Spearman’s
coefficient
of correlation P-value

VAS 2 .879 <.001 .878 <.001

VAS 3 .656 <.001 .692 <.001

VAS 4 .583 <.001 .595 <.001

VAS 2 and 3 .889 <.001 .894 <.001

VAS 2, 3 and 4 .893 <.001 .897 <.001

VAS 4: before

1 June 2016

.668 <.001 .642 <.001

VAS 4: after

1 June 2016

.478 <.001 .522 <.001
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• VAS 2, nose symptoms: ICC 0.727 (CI 95%, 0.715-0.738,

P < .0001);

• VAS 3, ocular symptoms: ICC 0.748 (CI 95%, 0.737-0.759,

P < .0001);

• VAS 4, asthma symptoms: ICC 0.797 (CI 95%, 0.785-0.808,

P < .0001);

• Average of all collected VAS by each patient: ICC 0.799 (CI 95%,

0.789-0.808, P < .0001).

3.3 | VAS validation—Reliability and sensitivity

A total of 521 individuals recorded the VAS more than once over

three consecutive hours. Reliability was evaluated considering no

external interaction effect, in this population, and then in the sub-

groups of users reporting a VAS of more and less than 50%, as

shown in Table 3. ICCs were higher than 0.87 and thus excellent

in the entire population and in users reporting VAS values < 50,

TABLE 2 Relation between overall symptoms (VAS 1) and rhinitis (VAS 2), conjunctivitis (VAS 3), asthma (VAS 4), and all organ symptoms
(average value of VAS 2, VAS 3, and VAS 4), in all subjects who ever used the app, and in those who used it more than once, through chi-
squared test

VAS 1 VAS 1

Data from all users (N = 14612)

P-value

Data from users logging in more
than once (N = 12076)

P-valueClass 0 Class 1 Class 2 Class 0 Class 1 Class 2

VAS 2 Class 0 86.49% 15.42% 4.74% <.0001 86.67% 16.80% 4.62% <.0001

Class 1 11.19% 67.05% 16.36% 11.42% 64.93% 17.00

Class 2 2.33% 17.53% 78.90% 1.91% 18.28% 74.20%

VAS 3 Class 0 91.01% 54.58% 23.86% <.0001 91.25% 49.58% 22.97% <.0001

Class 1 6.93% 34.97% 25.15% 7.09% 39.29% 23.79%

Class 2 2.06% 10.46% 50.99% 1.66% 11.13% 53.24%

VAS 4 Class 0 94.51% 74.95% 60.92% <.0001 94.32% 71.69% 58.13% <.0001

Class 1 4.20% 18.62% 13.84% 4.47% 21.36% 13.98%

Class 2 1.29% 6.43% 25.24% 1.21% 6.94% 27.89%

Average of VAS 1, 2 and 3 Class 0 95.02% 63.47% 43.28% <.0001 93.96% 37.12% 20.77% <.0001

Class 1 4.11% 31.23% 25.84% 5.30% 57.72% 25.02%

Class 2 0.86% 5.30% 30.88% 0.75% 5.16% 54.21%

Class 0 = asymptomatic (VAS < 20), class 1 = mild symptoms (≤20 VAS < 50), and class 2 = severe symptoms (VAS ≥ 50).

Bold values highlight the correlation between values considered from the same class of patients.

F IGURE 2 Correlation between the results of the overall symptoms VAS (VAS 1) and all organ symptoms (average value of VAS 2, VAS 3,
and VAS 4) (A) in all subjects who ever used the app; and (B) in those subjects who used the app more than once
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and between good and excellent in users reporting VAS val-

ues > 50.

Sensitivity was evaluated as good for each VAS, through classical

statistical analysis, t-student test, and alpha coefficient, as shown in

Table 4.

4 | DISCUSSION

Current AR guidelines emphasize that allergic rhinitis control is a key

therapeutic goal and recommend evaluating symptoms control to

guide step therapy.18 So far, no tool is considered as a gold standard

for AR. Nevertheless, current trend in assessing different aspects of

diseases is the use of a simple Visual Analogue Scale, a simple tool

for both patients to complete and for physicians to evaluate.

Another advantage of the VAS is that it may be used in most age

groups and in a wide variety of languages and that it may assess the

severity of the disease as well.8,19 The VAS, as a tool to assess AR

severity, according to ARIA (Allergic Rhinitis and its Impact on

Asthma) guidelines, has already been validated and is considered as

an easy-to-use tool.19,20 A VAS score of 50/100 mm (or 60/100,

based on different studies) is suggestive of moderate-to-severe

AR.18,21 Such considerations lead to conduct a survey at the 2013

congress of the European Academy of Allergy and Clinical Immunol-

ogy (EAACI), where physicians were asked to evaluate and approve

the usefulness of a VAS to monitor AR control.22

As the use of information and communications technology (ICT),

such as apps running on consumer smartphones, is increasingly popu-

lar and has the potential to profoundly affect health care, MASK-rhini-

tis developed an app, as one of the implementation tools of the B3

Action Plan of the European Innovation Partnership on Active and

Healthy Ageing (EIP on AHA).11,12,15 The app is currently included as

a tool of the ARIA guidelines to monitor users’ symptoms.18 The ARIA

Allergy Diary app uses a quick VAS system for the assessment of AR

control, although 4 simple questions. A pilot study has been com-

pleted in AR to assess the relevance of the AD app and showed the

importance of the tool to stratify users and assess their symptoms

severity and control and highlighted the external validity of the app.16

The tool proved its acceptability following defined criteria, with

49% of users logging into the app more than once and more than

30% using it for at least 4 times a week. When an app is free to

download, its usefulness is important for the users, and a great num-

ber of people may download it without even knowing the purpose

of it. The fact that almost a half of all people who downloaded the

app used it more than once makes its acceptability verified.

Internal consistency was validated both by alpha coefficient and

test-retest. Cronbach’s alpha showed an excellent internal consistency

(≥0.84) for each VAS and for all the average VAS, when evaluating

users answering to the 4 questions over two consecutive days. Test-

retest showed an acceptable ICC for each VAS and for all the average

VAS, in the same group of users, as well (ICC > 0.7, P < .0001).

Reliability was confirmed by the assessment of ICCs in users

answering to the 4 VAS twice in the same day. Intraclass coefficients

were excellent when considering the whole population (>0.9,

P < .001) and users with no to mild symptoms, that is with a VAS

<50 (>0.8, P < .001). On the other hand, users with elevated values

of VAS showed lower values of ICC (>0.6, P < .001) and reliability is

to considered as adequate. Nevertheless, in this group of moderate-

to-severe patients (VAS > 50), reliability was excellent in those users

with moderate-to-severe symptoms of asthma (0.841, 95% CI,

0.724-0.909, P < .001).

The mean difference and the standard deviation of the values

entered by users when logging into the app twice in less than

3 hours proved a good sensitivity of the tool.

TABLE 3 Intraclass correlation coefficients (ICC) in all subjects
who used the app twice in the same day (whole population) and in
those evaluating their symptoms as moderate-to-severe (VAS ≥ 50)
and not (VAS < 50). The analysis was conducted for each VAS
completed by users (n = 521)

Included
subjects ICC Min-Max (95% CI) P-value

Whole

population

VAS 1 498 0.924 0.909-0.936 <.001

VAS 2 521 0.928 0.914-0.939 <.001

VAS 3 521 0.949 0.940-0.957 <.001

VAS 4 316 0.959 0.949-0.967 <.001

VAS > 50 VAS 1 169 0.645 0.520-0.738 <.001

VAS 2 165 0.619 0.482-0.720 <.001

VAS 3 119 0.661 0.513-0.764 <.001

VAS 4 52 0.841 0.724-0.909 <.001

VAS < 50 VAS 1 329 0.889 0.862-0.911 <.001

VAS 2 356 0.865 0.834-0.891 <.001

VAS 3 402 0.913 0.895-0.929 <.001

VAS 4 264 0.891 0.861-0.914 <.001

ICC, intraclass correlation coefficient; CI, confidence interval; Min, mini-

mum; Max, maximum.

TABLE 4 Sensitivity of the four VAS,
in users evaluating their symptoms with a
less than 3 h of interval

Cronbach’s alpha
coefficient

Mean
difference

Standard
Deviation CI 95%

t-Student
test

VAS 1 0.858 1.143 14.993 -0.177; 2.463 1.701

VAS 2 0.865 0.495 14.917 -0.789; 1.779 0.758

VAS 3 0.904 1.207 12.58 0.125; 2.29 2.19

VAS 4 0.922 -0.003 10.464 -1.161; 1.155 -0.005

CI, confidence interval; Min, minimum; Max, maximum.
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At last, the VAS showed a good association between overall

symptoms and rhinitis symptoms, rhino-conjunctivitis symptoms and

all organ symptoms through Spearman test. Eyes symptoms and

asthma symptoms showed a weaker association with the “overall

symptoms” VAS, if compared with the other variables. Also, until 1

June 2016, users were not obliged to answer to the asthma ques-

tion, if they claimed not to suffer from this condition, while after

that date, each user was required to answer the question (VAS 4).

The Spearman test showed an even weaker association between

asthma symptoms and overall symptoms after that date. All these

considerations are valid for both analysis run on all the subjects who

downloaded the app (n = 2497) and those who used it at least twice

(n = 1272). When evaluating results with a chi-squared test, we cat-

egorized users according to their VAS: no symptoms if their VAS

was < 20, mild symptoms when ≤20 VAS < 50 and moderate-to-

severe when VAS ≥ 50. We run the same analysis both on all the

subjects who ever used the app (n = 2497) and on those who used

it more than once (n = 1272). In both case, the chi-squared test

resulted significant (P < .0001). We noticed that when users

reported to have no overall symptoms, their answer was strongly

correlated with the answers to the other three VAS. On the con-

trary, when overall symptoms are mild, they correlate well with nasal

symptoms, but users mainly respond not to be bothered by eyes and

asthma symptoms. Moreover, when overall symptoms are moderate-

to-severe, they correlate very well with nasal symptoms and well

with eyes symptoms, but most of users claim to have no asthma

symptoms. These results may be explained by the fact that not all

patients suffer from asthma, and it could therefore be a bias in our

analysis. Nevertheless, we could also hypothesize that what bothers

allergic patients are mostly their nasal symptoms and secondly their

eyes symptoms when their allergic condition becomes severe and

that asthma symptoms are either less important or patients are used

to those chronic symptoms and thus, they seem less bothersome

during an allergy peak.

The present study showed that the use of a VAS for AR on

smartphone screens can be validated. Indeed, we highlighted the

acceptability, the internal consistency, the reliability and sensitivity

of the tool. External validity was demonstrated in a previous paper.16

Even though the acceptability criterion was satisfied, the drop-off

rate was quite big. The reasons for this could probably be linked to

the fact that the app is free to download and anyone might use it,

without being consistent. The implementation of the app with the

clinical decision support system and the healthcare-provider version

will be more appealing and useful and we might speculate that the

patients who would actually benefit from the app will used it more

consistently. For the same reason, data on medication used should

be better exploited in further analysis.

As a conclusion, VAS can be considered as a validated tool to

assess allergic rhinitis control in users suffering from AR even on

smartphones screen, as in the AD app, and is well accepted by

physicians. The MASK-rhinitis tool uses VAS to stratify users and

evaluate symptom severity and control, through the ARIA Allergy

Diary app for smartphones. The implementation of the app, through

a clinical decision support system (CDSS) and a healthcare provi-

ders’ version, will help not only users to better handle their symp-

toms, but also both the pharmacists, to guide them in the

prescription of OTC medications and refer uncontrolled users to

physicians, and the doctors, to prescribe appropriate treatment and

assess symptom control in their patients. The current study is of

great importance for the transfer of innovation to the Reference

Sites of the European Innovation Partnership on Active and Healthy

Ageing.23,24

ACKNOWLEDGEMENTS

The MASK study Group: J Bousquet, I Agache, R Angles, I Annesi-

Maesano, JM Anto, S Arnavielhe, E Asayag, E Bacci, A Bedbrook, C

Bachert, I Baroni, BA Barreto, M Bedolla-Barajas, KC Bergmann, L

Bertorello, M Bewick, T Bieber, S Birov, C Bindslev-Jensen, A Blua, M

Bochenska Marciniak, I Bogus-Buczynska, S Bosnic-Ancevich, I Bosse,

R Bourret, C Bucca, R Buonaiuto, D Caiazza, D Caillot, DP Caimmi, P

Camargos, G Canfora, V Cardona, AM Carriazo, C Cartier, G Castel-

lano, NH Chavannes, MM Ciaravolo, C Cingi, A Ciceran, L Colas, E

Colgan, J Coll, D Conforti, J Correira de Sousa, RM Cort�es-Grimaldo,

F Corti, E Costa, AL Courbis, A Cruz, A Custovic, C Dario, M da Silva,

Y Dauvilliers, F De Blay, T Dedeu, G De Feo, B De Martino, P

Demoly, G De Vries, S Di Capua, N Di Carluccio, G Dray, R Duba-

kiene, E Eller, R Emuzyte, JM Espinoza-Contreras, A Estrada-Cardona,

J Farrell, J Ferrero, WJ Fokkens, J Fonseca, JF Fontaine, S Forti, JL

G�alvez-Romero, MH Garcia Cruz, CI Garc�ıa-Cobas, B Gemicio�glu, R

Gerth van Wijck, M Guidacci, J G�omez-Vera, NA Guldemond, Z

Gutter, T Haahtela, J Hajjam, P Hellings, L Hern�andez-Vel�azquez, M

Illario, JC Ivancevich, E Jares, G Joos, J Just, O Kalayci, AF Kalyoncu,

J Karjalainen, T Keil, N Khaltaev, L Klimek, I Kull, TP Kuna, V Kvedar-

iene, V Kolek, E Krzych-Fałta, M Kupczyk, P Lacwik, D Larenas-

Linnemann, D Laune, D Lauri, J Lavrut, M Lessa, G Levato, L Lewis, I

Lieten, A Lipiec, R Louis, JA Luna-Pech, A Magnan, J Malva, JF Mas-

pero, O Mayora, MA Medina-�Avalos, E Melen, E Menditto, J Millot-

Keurinck, G Moda, M Morais-Almeida, R M€osges, A Mota-Pinto, J

Mullol, A Muraro, R Murray, M Nogu�es, M Nalin, L Napoli, H Neffen,

R O’Hehir, M Oliv�e Elias, G Onorato, S Palkonen, G Passalacqua, JL

P�epin, AM Pereira, M Persico, O Pfaar, AC Pozzi, EP Prokopakis, F

Raciborski, JA Rizzo, C Robalo-Cordeiro, M Rodr�ıguez-Gonz�alez, G

Rolla, RE Roller-Wirnsberger, A Romano, M Romano, J Salim€aki, B

Samolinski, FS Serpa, S Shamai, M Sierra, M Sova, M Sorlini, C Stel-

lato, R Stelmach, T Strandberg, V Stroetman, R Stukas, A Szylling, V

Tibaldi, A Todo-Bom, S Toppila-Salmi, P Tomazic, U Trama, M Triggiani,

A Valero, E Valovirta, A Valiulis, M van Eerd, T Vasankari, A Vatrella,

MT Ventura, MT Verissimo, F Viart, S Williams, M Wagenmann, C

Wanscher, M Westman, M Wickman, I Young, A Yorgancioglu,

E Zernotti, T Zurbierber, A Zurkuhlen, B De Oliviera, A Senn.

ORCID

L. K. Tanno http://orcid.org/0000-0003-3236-1225

J. Bousquet http://orcid.org/0000-0001-9226-7762

1532 | CAIMMI ET AL.

http://orcid.org/0000-0003-3236-1225
http://orcid.org/0000-0003-3236-1225
http://orcid.org/0000-0003-3236-1225
http://orcid.org/0000-0001-9226-7762
http://orcid.org/0000-0001-9226-7762
http://orcid.org/0000-0001-9226-7762


REFERENCES

1. Bousquet J, Schunemann HJ, Fonseca J, et al. MACVIA-ARIA Sen-

tinel NetworK for allergic rhinitis (MASK-rhinitis): the new generation

guideline implementation. Allergy. 2015;70:1372-1392.

2. Bousquet J, Mantzouranis E, Cruz AA, et al. Uniform definition of

asthma severity, control, and exacerbations: document presented for

the World Health Organization Consultation on Severe Asthma. J

Allergy Clin Immunol. 2010a;126:926-938.

3. Bousquet J, Anto JM, Demoly P, et al. Severe chronic allergic (and

related) diseases: a uniform approach–a MeDALL–GA2LEN–ARIA

position paper. Int Arch Allergy Immunol. 2012;158:216-231.

4. Bousquet J, Khaltaev N, Cruz AA, 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(Suppl 86):8-160.

5. Schatz M, Meltzer EO, Nathan R, et al. Psychometric validation of

the rhinitis control assessment test: a brief patient-completed instru-

ment for evaluating rhinitis symptom control. Ann Allergy Asthma

Immunol. 2010;104:118-124.

6. Demoly P, Jankowski R, Chassany O, Bessah Y, Allaert FA. Validation

of a self-questionnaire for assessing the control of allergic rhinitis.

Clin Exp Allergy. 2011;41:860-868.

7. Bousquet J, Schunemann HJ, Hellings PW, et al. MACVIA clinical

decision algorithm in adolescents and adults with allergic rhinitis. J

Allergy Clin Immunol. 2016a;138:367-374.

8. Devillier P, Bousquet PJ, Grassin-Delyle S, et al. Comparison of out-

come measures in allergic rhinitis in children, adolescents and adults.

Pediatr Allergy Immunol. 2016a;27:375-381.

9. Rouve S, Didier A, Demoly P, Jankowsky R, Klossek JM, Annesi-

Maesano I. Numeric score and visual analog scale in assessing sea-

sonal allergic rhinitis severity. Rhinology. 2010;48:285-291.

10. Bousquet PJ, Bachert C, Canonica GW, et al. Uncontrolled aller-

gic rhinitis during treatment and its impact on quality of life: a

cluster randomized trial. J Allergy Clin Immunol. 2010b;126:666-

668.

11. Bousquet J, Hajjam J, Piette F, Jean-Bart B, Wlosik C, Robine JM. et al.

[The French reference sites of the European Innovation Partnership on

active and healthy ageing]. Presse Med. 2013;42:1558-1561.

12. Bousquet J, Addis A, Adcock I, et al. Integrated care pathways for

airway diseases (AIRWAYS-ICPs). Eur Respir J. 2014;44:304-323.

13. Bousquet J, Barbara C, Bateman E, et al. AIRWAYS-ICPs (European

Innovation Partnership on Active and Healthy Ageing) from concept

to implementation. Eur Respir J. 2016b;47:1028-1033.

14. Bourret R, Bousquet J. An integrated approach to telemonitoring

noncommunicable diseases: best practice from the European innova-

tion partnership on active and healthy ageing. World Hosp Health

Serv. 2013;49:25-28.

15. Bourret R, Bousquet J, Mercier J, et al. MASK-rhinitis, a single tool

for integrated care pathways in allergic rhinitis. World Hosp Health

Serv. 2015;51:36-39.

16. Bousquet J, Caimmi D, Bedbrook A, et al. Pilot study of mobile

phone technology in allergic rhinitis in European countries. The

MASK-rhinitis study. Allergy. 2017;72:857-865.

17. Mokkink LB, Terwee CB, Patrick DL, et al. The COSMIN study

reached international consensus on taxonomy, terminology, and defi-

nitions of measurement properties for health-related patient-

reported outcomes. J Clin Epidemiol. 2010;63:737-745.

18. Bousquet J, Hellings PW, Agache I, et al. ARIA 2016: care pathways

implementing emerging technologies for predictive medicine in rhini-

tis and asthma across the life cycle. Clin Transl Allergy. 2016c;6:47.

19. Bousquet PJ, Comberscure C, Neukirch F, et al. Visual analogue

scales can assess the severity of rhinitis graded according to ARIA

guidelines. Allergy. 2007;62:367-372.

20. Demoly P, Bousquet PJ, Mesbah K, Bousquet J, Devillier P. Visual

analogue scale in patients treated for allergic rhinitis: an observa-

tional prospective study in primary care: asthma and Rhinitis. Clin

Exp Allergy. 2013;43:881-888.

21. Devillier P, Bousquet J, Salvator H, Naline E, Grassin-Delyle S, de

Beaumont O. In allergic rhinitis, work, classroom and activity impair-

ments are weakly related to other outcome measures. Clin Exp

Allergy. 2016b;46:1456-1464.

22. Hellings PW, Muraro A, Fokkens W, et al. A common language to

assess allergic rhinitis control: results from a survey conducted dur-

ing EAACI 2013 congress. Clin Transl Allergy. 2015;5:36.

23. Calderon MA, Demoly P, Casale T, et al. Allergy immunotherapy

across the life cycle to promote active and healthy ageing: from

research to policies: an AIRWAYS Integrated Care Pathways (ICPs)

programme item (Action Plan B3 of the European Innovation Part-

nership on active and healthy ageing) and the Global Alliance

against Chronic Respiratory Diseases (GARD), a World Health Orga-

nization GARD research demonstration project. Clin Transl Allergy.

2016;6:41.

24. Bousquet J, Farrell J, Crooks G, et al. Scaling up strategies of the

chronic respiratory disease programme of the European Innovation

Partnership on Active and Healthy Ageing (Action Plan B3: Area 5).

Clin Transl Allergy. 2016d;6:29.

How to cite this article: Caimmi D, Baiz N, Tanno LK, et al.

Validation of the MASK-rhinitis visual analogue scale on

smartphone screens to assess allergic rhinitis control. Clin Exp

Allergy. 2017;47:1526–1533. https://doi.org/10.1111/

cea.13025

CAIMMI ET AL. | 1533

https://doi.org/10.1111/cea.13025
https://doi.org/10.1111/cea.13025

