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ABSTRACT
Background: Patients with allergic rhinitis often use as-needed medication instead of regular treatment. Using data from the 
MASK-air mHealth app, we compared weeks with use of as-needed versus regular medication on treatment satisfaction and 
symptom control.
Methods: We assessed data from the MASK-air app. We compared weeks in the pollen season in which patients reported the use 
of one same medication during all the days in the week (“regular treatment”) versus those in which patients reported the use of 
the same single medication (and no other treatments) in at most 4 days per week (“as-needed treatment”). We built mixed-effects 
linear regression models, evaluating the differences between regular and as-needed treatments on visual analogue scales for 
symptom control and treatment satisfaction. We performed sensitivity analyses (i) considering a different definition of as-needed 
treatment (use of medication ≤ 2 days per week), and (ii) evaluating treatment days preceded by non-treatment days.
Results: We assessed 2690 weeks (18,830 days, 1042 MASK-air users). For intranasal corticosteroids (INCS) and fixed combi-
nations of intranasal antihistamines (INAH) + INCS, there were no significant differences between as-needed versus regular 
treatments for treatment satisfaction. For oral antihistamines (OAH) and INCS + OAH, results tended to favour as-needed 
approaches. For symptom control, we observed either no significant differences between the two approaches or significant dif-
ferences favouring as-needed medication use. Similar results were found in the sensitivity analyses.
Conclusion: Some patients use medication regularly and others use it on-demand. This study shows that both approaches can 
satisfy patients and result in good disease control.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
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1   |   Introduction

The treatment of allergic rhinitis (AR) includes oral antihista-
mines (OAH), intranasal corticosteroids (INCS), and fixed com-
binations of intranasal antihistamines (INAH) + INCS [1]. So 
far, guideline recommendations for AR management have fo-
cused on the use of these medications on a regular (i.e., every-
day) basis [2, 3], although as-needed use has been recommended 
as a step-down strategy once symptoms are controlled [4]. Most 
randomised controlled trials (RCTs) require an adherence ≥ 70% 
to the tested medications [5, 6]. By contrast, RCTs assessing the 
as-needed use of medications are scarce and heterogeneous 
[7–9]. Nevertheless, observational studies suggest that most AR 
patients are not adherent to their treatments but rather use them 
according to their symptoms [10–12]. This lack of adherence is 
even observed among allergists with AR [13].

As-needed treatment may be used partly because of AR variabil-
ity: within the same period or season, the exposure can vary from 
day to day. Side effects with AR medication may also render some 
patients to use medication as-needed. Considering how frequent 
the as-needed use of rhinitis medication may be, it is important to 
determine whether this practice results in a worse level of disease 
control compared to that achieved when medications are used on 
a regular basis. In particular, it is relevant to evaluate whether 
patients report an adequate control of the disease even on days 
when medication is not used. In addition, it is important to as-
sess if patients are satisfied with their treatments when they use 
them on an as-needed basis. In fact, although partly associated to 
efficacy, treatment satisfaction does not only reflect how effective 
treatments are, but also other attributes. As a result, satisfaction is 
important in order to evaluate the acceptability of treatments [14].

In the absence of RCTs focused on as-needed treatment, other 
sources of data can be explored. This is the case of mHealth, which 
has provided valuable evidence regarding patients' behaviour in 
relation to their symptoms and medication use [12] and patient sat-
isfaction with different classes of AR medications [14]. Therefore, 
we performed a study using data directly provided by patients on 
the mHealth app MASK-air in which we compared weeks in the 
pollen season when medication was used on an as-needed basis 
versus on a regular basis on treatment satisfaction and symptom 
control. This study will inform the Allergic Rhinitis and its Impact 
on Asthma (ARIA)-European Academy of Allergy and Clinical 
Immunology (EAACI) 2024–2025 guidelines [15, 16], in particu-
lar the question “Should continuous long-term treatment vs. as-
needed treatment be used in patients with allergic rhinitis?” [17].

2   |   Methods

2.1   |   Study Design

This is an observational study using data directly provided by 
patients in the mHealth app MASK-air. In our main analysis, 
we compared weeks in which patients reported medication 
use during all the days of the week (“regular treatment”) ver-
sus those in which patients reported medication use in at most 
4 days per week (“as-needed treatment”). In particular, these 
two treatment practices were compared in terms of treatment 
satisfaction and rhinitis symptoms. In addition, we compared 

different medication classes in terms of treatment satisfaction 
when used on a regular or an as-needed basis. We explored the 
robustness of our results by means of sensitivity analyses (i) 
considering a different definition of as-needed treatment (use 
of medication ≤ 2 days per week), and (ii) evaluating treatment 
days preceded by non-treatment days.

2.2   |   Setting and Participants

MASK-air (www.​mask-​air.​com) is an mHealth app freely 
available in 32 countries. It can be downloaded from the 
Google Play and Apple App Stores. MASK-air is a Good 
Practice of the Directorate-General for Health and Food Safety 
(European Commission) for digitally enabled patient-centred 
care in rhinitis and asthma multimorbidity [18]. It is also a 
Best Practice of the Organisation for Economic Cooperation 
and Development (OECD) for Public Health on integrated care 
for chronic diseases [19].

We assessed MASK-air data from European participants aged 
above 16 years (or ≥ 13 years, depending on the age of digital 
consent in each country [https://​globa​ldata​hub.​taylo​rwess​
ing.​com/​artic​le/​digit​al-​conse​nt-​aroun​d-​the-​world​]) with self-
reported AR (alone or with comorbid asthma). Data were 
reported between May 2015 and December 2025. However, 
data on treatment satisfaction were only available between 
January 2024 (when this question was introduced in MASK-
air) and December 2025. In our main analysis, we examined 
complete weeks (i.e., weeks with 7 days of MASK-air data) 
during the pollen season. We considered weeks of “regular 
treatment” those in which patients reported using 7 days of 
OAH, INCS, fixed combinations of intranasal antihistamines 
(INAH) + INCS or INCS + OAH (defined as use of an INCS 
and an OAH on the same day). Importantly, we only included 
weeks in which patients had used medication from a single 
class (e.g., we included weeks in which patients used INCS for 
7 days, but not weeks in which patients used INCS on some of 
the days and OAH [or INCS+OAH] on other days). We consid-
ered weeks of “as-needed treatment” those in which patients 
reported using at most 4 days of OAH, INCS, INAH + INCS 
or INCS + OAH. As with regular treatment, we only included 
those weeks in which all medication used was from a single 
class. We analysed all days in those weeks on which the afore-
mentioned eligibility criteria were met.

2.3   |   Ethics

MASK-air is Conformité Européene (CE)-registered and follows 
the European Union General Data Protection Regulation. We 
did not require an independent review board approval for this 
specific study because (i) the use of MASK-air secondary data 
for research purposes has already been approved by an inde-
pendent review board (Köln-Bonn, Germany; reference number 
17–069), (ii) all data were anonymised before the study using k-
anonymity, and (iii) users agreed to the analysis of their data 
for research purposes in the MASK-air terms of use (translated 
into all languages and customised according to each country's 
legislation).
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2.4   |   Data Sources and Variables

MASK-air includes a daily monitoring questionnaire in which 
users report their rhinitis symptoms and medication use on that 
day. Users report their symptoms through four visual analogue 
scales (VASs), ranging from 0 to 100, with higher scores indi-
cating a worse AR control (Table  S1). These VASs have been 
assessed on their validity, reliability and responsiveness [20]. 
Rhinitis medication use is available from country-specific lists 
with prescribed and over-the-counter medications. Importantly, 
when users report that they have used medication, they are 
asked on a VAS how satisfied they are with their AR treatment 
(“VAS satisfaction”; 0–100 scale, with higher scores indicating 
higher satisfaction) [14].

When responding to the MASK-air daily monitoring question-
naire, it is not possible to skip any of the questions, and data are 
saved to the dataset only after the final answer. This precludes 
any missing data within each questionnaire.

2.5   |   Data Analysis

Categorical variables were described using absolute and relative 
frequencies, and continuous variables were described using me-
dians and percentiles 25–75. Regression model results are pre-
sented with regression coefficients and 95% confidence intervals 
(CI). A significance level of 0.05 was adopted. All analyses were 
performed using software R (version 4.5.0) with packages lme4 
and lmerTest.

In our main analysis, we compared days under regular treat-
ment with those under as-needed treatment in terms of VAS 
levels (median and maximum weekly levels) and, for each symp-
tom VAS, proportion of days under full, good, medium and poor 
control (cut-offs have been defined elsewhere [21]). In addition, 
for weeks under as-needed treatment, we presented separate re-
sults for days when medication was used and those when med-
ication was not used. To account for the existence of multiple 
observations per patient, we built mixed-effects linear regres-
sion models setting the patient as a random effect (i.e., we clus-
tered observations by patient), having the VAS as the dependent 
variable, and the treatment approach (as-needed versus regular) 
as an independent variable. In addition to univariable models, 
we also built multivariable models, adjusting for patients' sex, 
age and baseline severity (ARIA score; range of 0–4; assesses 
the number of different ways in which allergy symptoms affect 
users). Importantly, we performed two additional sets of models: 
(i) one in which regular treatment days were compared with as-
needed days with medication use, and (ii) another in which reg-
ular treatment days were compared with as-needed days with 
no medication use.

We performed additional analyses focused on comparing dif-
ferent medication classes in terms of VAS satisfaction. We built 
univariable and multivariable mixed-effects regression models 
having VAS satisfaction as the dependent variable, the treatment 
class as the independent variable, and the patient as the random 
effect. In the multivariable models, we adjusted for patients' sex, 
age and baseline severity. We built such models separately for 
regular and for as-needed medication use.

We performed sensitivity analyses focused on as-needed med-
ication use. In particular, we compared VAS levels in regular 
versus as-needed treatment when the latter corresponded to 
the use of medication in at most 2 days per week. In addition, 
and in another sensitivity analysis, we identified days—from 
European or non-European users and during or outside the 
pollen season—with medication use (OAH, INCS, INAH + 
INCS or INCS + OAH) preceded and followed by days without 
medication use. We compared the days when medication was 
used with those preceding them in terms of median VAS levels 
and proportion of days under each level of control. In addition, 
similarly to the main analysis, we built mixed-effects linear 
regression models comparing different medication classes on 
VAS satisfaction.

3   |   Results

In the main analysis, we assessed 18,830 days (2690 weeks) 
reported by 1042 MASK-air users. Less than half of the users 
were female (N = 490; 47.0%) and the average users' age was 
39.1 years (SD = 14.2) (Table 1; Figure S1). The distribution of 
days and users per country is available in Table  S2. We in-
cluded 1496 weeks (55.6%) in which patients had used OAH, 
502 (18.7%) of INCS use, 247 (9.2%) involving INAH + INCS, 
and 445 (16.5%) of INCS + OAH. Two-thirds of the weeks 
(N = 1792; 66.6%) involved the use of medication on a regular 
basis. In fact, for all medication classes, we included a higher 
frequency of weeks of regular than of as-needed treatment: 
this percentage ranged from 57.3% for OAH to 92.1% for INCS 
+ OAH. Regarding weeks with use of as-needed treatment, for 
all classes, most of the days involved the use of medication in 
at most 2 days per week (Table S3).

3.1   |   Rhinitis Treatment Satisfaction

The distribution of VAS satisfaction levels in as-needed and 
regular treatment is displayed in Figure 1. For INCS and INAH 
+ INCS, we observed a bimodal pattern in terms of treatment 
satisfaction when medication was used on an as-needed basis 
(Figure  1). Nevertheless, there were no significant differences 
in terms of rhinitis treatment satisfaction in multivariable mod-
els comparing as-needed versus regular medication use of these 
treatment classes (Table 2). On the other hand, differences fa-
vouring an as-needed approach were observed for OAH (max-
imum VAS satisfaction) and INCS + OAH. In fact, for these 
medication classes, there was a relatively low proportion of 
observations in the regular approach that were associated with 
maximal satisfaction (Figure 1).

When comparing different medication classes in terms of rhi-
nitis treatment satisfaction, we observed that, when used on a 
regular basis, INAH + INCS were associated with higher treat-
ment satisfaction than OAH (adjusted coefficient = 3.99; 95% 
CI = 2.83;5.15; p < 0.001). In addition, INCS were associated 
with higher satisfaction than INCS+OAH, when on regular 
use (adjusted coefficient = 0.86; 95% CI = 0.25;1.47; p = 0.005) 
(Table S4). On the other hand, no significant differences were 
observed when comparing different medication classes used on 
an as-needed basis in terms of treatment satisfaction.
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3.2   |   Rhinitis Symptoms

When comparing the levels of VAS for rhinitis symptoms, we 
observed either no significant differences between as-needed 
and regular approaches or differences favouring as-needed 
medication use (Table  2). These findings were obtained (i) 

both as a result of univariable and multivariable regression 
models, and (ii) for both median and maximum VAS levels. 
Overall, the largest differences between as-needed and reg-
ular treatment were observed for OAH and INCS+OAH. In 
these classes, larger differences were observed for median 
than for maximum VASs.

Considering that an as-needed approach encompasses days 
when medication was used and days when medication was not 
used, we built regression models separately comparing each of 
these two sets of days versus regular medication use (Tables  3 
and 4). In multivariable models, except for INCS + OAH, we did 
not find any significant differences in VAS levels when compar-
ing days of medication use on an as-needed versus on a regular 
basis. For INCS + OAH, we observed results favouring the as-
needed approach. On the other hand, except for INAH + INCS 
(no significant differences), VAS levels registered on days when 
no medication was used were significantly lower than those ob-
served when medication was used on a regular basis (Table 4).

TABLE 1    |    Characteristics of the assessed participants and their 
reported days.

Variable Assessed sample

N days 18,830

N users (average days per user) 1042 (18.1)

Females—N (%) 490 (47.0)

Age–mean (SD) 39.1 (14.2)

Asthma–N (%) 303 (29.1)

ARIA score–N (%)

0 434 (42.8)

1 151 (14.9)

2 154 (15.2)

3 141 (13.9)

4 134 (13.2)

Medication classes used

OAH

N (%) weeks of regular treatment 857 (57.3)

N (%) weeks of as-needed 
treatment

639 (42.7)

N days with medication use 10,472

INCS

N (%) weeks of regular treatment 363 (72.3)

N (%) weeks of as-needed 
treatment

139 (27.7)

N days with medication use 3514

INAH + INCS

N (%) weeks of regular treatment 162 (65.6)

N (%) weeks of as-needed 
treatment

85 (34.4)

N days with medication use 1729

INCS + OAH

N (%) weeks of regular treatment 410 (92.1)

N (%) weeks of as-needed 
treatment

35 (7.9)

N days with medication use 3115

Abbreviations: ARIA, Allergic Rhinitis and its Impact on Asthma; INAH, 
Intranasal antihistamines; INCS, Intranasal corticosteroids; OAH, Oral 
antihistamines; SD, standard-deviation.

FIGURE 1    |    Distribution of the values of the visual analogue scale 
assessing patient satisfaction with rhinitis treatment (VAS satisfaction). 
INAH, Intranasal antihistamines; INCS, Intranasal corticosteroids; 
OAH, Oral antihistamines.
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3.3   |   Sensitivity Analysis

Table S5 presents the results of the sensitivity analysis restrict-
ing weeks of as-needed treatment to those in which patients 
used rhinitis medication at most 2 days per week. The results 
were consistent with those observed in the main analysis.

Tables  5 and  S6 display the results of the sensitivity analysis 
restricted to as-needed periods and comparing days in which 
medication was used versus those preceding them but without 
medication use. As in the main analysis, we observed lower VAS 
levels in days when medication was not used (Table 5). In terms 
of VAS satisfaction, in contradistinction with the main analysis, 

TABLE 3    |    Visual analogue scale (VAS) levels and days under full, good, medium and poor control in weeks of regular and as-needed treatment. 
In weeks of as-needed treatments, results are separately provided for days when medication was used and for days when medication was not used.

A. Oral antihistamines

Disease controla
Regular treatment 

(N = 5999; 347 users)

As-needed treatment (N = 4473 days; 341 users)

All days
Days with 

medication use
Days with no 

medication use

VAS global–median (IQR) 13 (4–29) 9 (2–22) 14 (5–34) 7 (0–19)

Full control–N (%) 822 (13.7) 990 (22.1) 181 (13.3) 809 (26.0)

Good control–N (%) 3056 (50.9) 2249 (50.3) 653 (48.1) 1596 (51.2)

Medium control–N (%) 971 (16.2) 563 (12.6) 205 (15.1) 358 (11.5)

Poor control–N (%) 1150 (19.2) 671 (15.0) 319 (23.5) 352 (11.3)

VAS nose–median (IQR) 13 (4–29) 10 (1–24) 15 (5–33) 7 (0–20)

Full control–N (%) 856 (14.3) 1010 (22.6) 191 (14.1) 819 (26.3)

Good control–N (%) 2966 (49.4) 2153 (48.1) 627 (46.2) 1526 (49.0)

Medium control–N (%) 992 (16.5) 615 (13.7) 223 (16.4) 392 (12.6)

Poor control–N (%) 1185 (19.8) 695 (15.5) 317 (23.3) 378 (12.1)

VAS eye–median (IQR) 5 (0–17) 3 (0–12) 5 (0–17) 2 (0–10)

Full control–N (%) 1976 (32.9) 1885 (42.1) 491 (36.2) 1394 (44.8)

Good control–N (%) 2737 (45.6) 1891 (42.3) 587 (43.2) 1304 (41.9)

Medium control–N (%) 628 (10.5) 336 (7.5) 112 (8.2) 224 (7.2)

Poor control–N (%) 658 (11.0) 361 (8.1) 168 (12.4) 193 (6.2)

B. Intranasal corticosteroids

Disease controla
Regular treatment 

(N = 2541 days; 121 users)

As-needed treatment (N = 973 days; 85 users)

All days
Days with 

medication use
Days with no 

medication use

VAS global—median (IQR) 8 (3–21) 8 (2–16) 9 (2–18) 7 (1–15)

Full control—N (%) 486 (19.1) 212 (21.8) 64 (20.6) 148 (22.3)

Good control–N (%) 1383 (54.4) 573 (58.9) 178 (57.4) 395 (59.6)

Medium control—N (%) 469 (18.5) 92 (9.5) 37 (11.9) 55 (8.3)

Poor control—N (%) 203 (8.0) 96 (9.9) 31 (10.0) 65 (9.8)

VAS nose–median (IQR) 11 (3–23) 9 (4–18) 10 (5–21) 9 (3–17)

Full control–N (%) 512 (20.1) 169 (17.4) 54 (17.4) 115 (17.3)

Good control–N (%) 1298 (51.1) 586 (60.2) 178 (57.4) 408 (61.5)

Medium control–N (%) 490 (19.3) 94 (9.7) 37 (11.9) 57 (8.6)

Poor control–N (%) 241 (9.5) 124 (12.7) 41 (13.2) 83 (12.5)

(Continues)
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B. Intranasal corticosteroids

Disease controla
Regular treatment 

(N = 2541 days; 121 users)

As-needed treatment (N = 973 days; 85 users)

All days
Days with 

medication use
Days with no 

medication use

VAS eye–median (IQR) 3 (0–12) 3 (0–10) 3 (0–10) 3 (0–10)

Full control–N (%) 1013 (39.9) 376 (38.6) 122 (39.4) 254 (38.3)

Good control–N (%) 1146 (45.1) 488 (50.2) 155 (50.0) 333 (50.2)

Medium control–N (%) 248 (9.8) 42 (4.3) 15 (4.8) 27 (4.1)

Poor control–N (%) 134 (5.3) 67 (6.9) 18 (5.8) 49 (7.4)

C. Fixed combinations of intranasal antihistamines and corticosteroids

Disease controla
Regular treatment 

(N = 1134 days; 80 users)

As-needed treatment (N = 595 days; 55 users)

All days
Days with 

medication use
Days with no 

medication use

VAS global–median (IQR) 10 (2–22) 7 (1–17) 10 (4–19) 6 (0–17)

Full control–N (%) 235 (20.7) 148 (24.9) 32 (16.2) 116 (29.2)

Good control–N (%) 600 (52.9) 333 (56.0) 122 (61.6) 211 (53.1)

Medium control–N (%) 146 (12.9) 72 (12.1) 21 (10.6) 51 (12.8)

Poor control–N (%) 153 (13.5) 42 (7.1) 23 (11.6) 19 (4.8)

VAS nose–median (IQR) 10 (1–22) 7 (0–16) 10 (4–18) 6 (0–15)

Full control–N (%) 247 (21.8) 159 (26.7) 37 (18.7) 122 (30.7)

Good control–N (%) 580 (51.1) 336 (56.5) 122 (61.6) 214 (53.9)

Medium control–N (%) 122 (10.8) 60 (10.1) 23 (11.6) 37 (9.3)

Poor control–N (%) 185 (16.3) 40 (6.7) 16 (8.1) 24 (6.0)

VAS eye–median (IQR) 0 (0–4) 0 (0–7) 2 (0–10) 0 (0–5)

Full control–N (%) 677 (59.7) 304 (51.1) 92 (46.5) 212 (53.4)

Good control–N (%) 377 (33.2) 238 (40.0) 80 (40.4) 158 (39.8)

Medium control–N (%) 26 (2.3) 37 (6.2) 17 (8.6) 20 (5.0)

Poor control–N (%) 54 (4.8) 16 (2.7) 9 (4.5) 7 (1.8)

D. Intranasal corticosteroids and oral antihistamines

Disease controla
Regular treatment 

(N = 2870 days; 149 users)

As-needed treatment (N = 245 days; 30 users)

All days
Days with 

medication use
Days with no 

medication use

VAS global–median (IQR) 11 (4–25) 9 (0–19) 10 (2–23) 8 (0–18)

Full control–N (%) 487 (17.0) 66 (26.9) 17 (23.0) 49 (28.7)

Good control–N (%) 1484 (51.7) 125 (51.0) 37 (50.0) 88 (51.5)

Medium control–N (%) 464 (16.2) 33 (13.5) 7 (9.5) 26 (15.2)

Poor control–N (%) 435 (15.2) 21 (8.6) 13 (17.6) 8 (4.7)

VAS nose–median (IQR) 14 (5–26) 9 (2–24) 12 (3–30) 9 (0–22)

Full control–N (%) 373 (13.0) 58 (23.7) 14 (19.4) 44 (25.7)

Good control–N (%) 1535 (53.5) 114 (46.5) 31 (43.1) 81 (47.4)

(Continues)

TABLE 3    |    (Continued)
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10 Allergy, 2026

INCS were associated with higher satisfaction than OAH (ad-
justed coefficient = 3.28; 95% CI = 0.18;6.38; p = 0.038) and INCS 
+ OAH (adjusted coefficient = 4.66; 95% CI = 0.15;9.17; p = 0.043) 
(Table S6).

4   |   Discussion

In this study, we used MASK-air data to compare two different 
approaches for AR management: as-needed versus regular use 
of medications of a single class. These approaches were com-
pared on treatment satisfaction and symptoms. Both approaches 
displayed mostly comparable results in terms of treatment sat-
isfaction. In addition, our results did not show the as-needed 
approach to be associated with worse disease control when com-
pared to regular treatment. We obtained consistent results in 
sensitivity analyses.

Overall, this study shows that when patients opt for an as-needed 
approach with medication use of up to four times per week, they 
are able to achieve a control of their symptoms which is not worse 
than when medications are used on a regular basis. Importantly, 
the results of this study do not demonstrate that an as-needed 
approach is more or as effective than one involving the regular 
use of medications. In fact, it is likely that there are differences 
in the severity of symptoms that may motivate patients to opt for 
one approach or the other (i.e., patients with more severe symp-
toms end up taking medication more often). However, this study 
suggests that most patients are capable of self-managing their dis-
ease: in most cases where patients feel that as-needed medication 
is appropriate, they do not achieve a worse level of disease con-
trol compared to a regular approach. This is particularly relevant, 
as patients commonly used medication on an on-demand basis: 
in a previous MASK-air study [11], among 11,713 European pa-
tients who reported at least 1 day of treatment with OAH, INCS 
or INAH+INCS, 1361 (11.6%) reported at least one full week of 
MASK-air data in the pollen season (with medication adherence 
ranging from 31.7% to 38.5% depending on the treatment class), 
and only 484 (4.1%) reported at least one full month of MASK-air 
data, with medication adherence ranging from 25.3% to 34.9%.

For some medication classes, OAH and INCS + OAH, treatment 
satisfaction was higher with as-needed versus regular basis 
for reasons that are unclear. On the other hand, although dif-
ferences were not significant, there was a trend for lower satis-
faction when INAH + INCS were used on an as-needed basis. 
This may be partly due to attributes such as their unpleasant 
taste and may explain why, for the as-needed use of INAH + 
INCS (and contrary to what was observed for INCS), there was 
a bimodal distribution of observations: a larger “peak” of obser-
vations close to the maximum values of VAS satisfaction and a 
smaller one closer to the minimum values. Nevertheless, differ-
ences in VAS satisfaction may be inferior to the minimal import-
ant difference (MID). Although no formal study has calculated 
the minimal important difference for VAS satisfaction (particu-
larly using anchor methods), a distribution-based method of 0.5 
× standard-deviation would correspond to a MID of 12 points 
(out of 100) based on MASK-air data (unpublished data). For the 
remaining VASs, most of our differences are also smaller than 
the VAS (11 points) [22].

Evidence comparing as-needed versus regular use of AR med-
ication is scarce. In a systematic review of RCTs to inform 
the ARIA 2024–2025 guidelines (in preparation), we iden-
tified few eligible studies, with heterogeneous designs and 
outcomes, and small sample sizes. In addition, these RCTs 
often compared as-needed use of medication versus placebo 
(instead of versus their regular use). In this review, we did 
not find any significant results between the two approaches 
for INCS or INAH + INCS (although results non-significantly 
tended to favour a regular approach) [8–25]. For OAH, evi-
dence was more heterogeneous, with some studies favouring 
a regular use of medication [7, 26] and others supporting an 
as-needed approach [9]. Another aspect for which evidence is 
scarce concerns whether long-term treatment has benefits in 
terms of nasal inflammation: the concepts of priming effect 
of the nasal mucosa [27] and of minimal persisting inflamma-
tion [28, 29] have been studied in nasal challenges performed 
in RCTs [30, 31]. However, in AR, there is no universally ac-
cepted treatment target analogous to the “treat-to-target” ap-
proach used in diseases like rheumatoid arthritis; that is, a 

D. Intranasal corticosteroids and oral antihistamines

Disease controla
Regular treatment 

(N = 2870 days; 149 users)

As-needed treatment (N = 245 days; 30 users)

All days
Days with 

medication use
Days with no 

medication use

Medium control–N (%) 493 (17.2) 43 (17.6) 13 (18.1) 30 (17.5)

Poor control–N (%) 469 (16.3) 30 (12.2) 14 (19.4) 16 (9.4)

VAS eye–median (IQR) 5 (0–14) 2 (0–12) 2 (0–11) 2 (0–12)

Full control–N (%) 939 (32.7) 104 (42.4) 32 (43.2) 72 (42.1)

Good control–N (%) 1441 (50.2) 105 (42.9) 33 (44.6) 72 (42.1)

Medium control–N (%) 265 (9.2) 18 (7.3) 4 (5.4) 14 (8.2)

Poor control–N (%) 225 (7.8) 18 (7.3) 5 (6.8) 13 (7.6)

Abbreviation: IQR, Interquartile range.
aVAS satisfaction levels not displayed in this table as patients only report VAS satisfaction on days when they use medication. Therefore, the median values of VAS 
satisfaction in regular and as-needed (with medication use) days can be found in Table 2.

TABLE 3    |    (Continued)
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11Allergy, 2026

TABLE 4    |    Results of mixed-effects linear regression models comparing as-needed versus regular medication use on rhinitis symptomsa. For the 
as-needed approach, results are separately provided for days when medication was used and for days when medication was not used.

As-needed with medication 
use versus regular—

coefficient (95% CI) [p]

As-needed with no medication 
use versus regular—

coefficient (95% CI) [p]

A. Oral antihistamines

Unadjusted results

VAS global −2.00 (−3.57;0.43) [0.013] −7.65 (−8.87;6.43) [< 0.001]

VAS nose −2.27 (−3.89;0.64) [0.006] −7.07 (−8.34;5.80) [< 0.001]

VAS eye −1.61 (−2.93;0.29) [0.017] −4.94 (−5.97;3.91) [< 0.001]

Adjusted resultsb

VAS global −1.24 (−2.87;0.38) [0.133] −7.53 (−8.79;6.28) [< 0.001]

VAS nose −1.35 (−3.02;0.31) [0.111] −6.88 (−8.18;5.58) [< 0.001]

VAS eye −0.46 (−1.81;0.89) [0.503] −4.39 (−5.44;3.34) [< 0.001]

B. Intranasal corticosteroids

Unadjusted results

VAS global 0.20 (−1.67;2.07) [0.833] −2.62 (−4.08;1.17) [< 0.001]

VAS nose 0.07 (−2.01;2.15) [0.945] −2.71 (−4.34;1.08) [0.001]

VAS eye −1.07 (−2.85;0.72) [0.241] −1.36 (−2.72;0) [0.050]

Adjusted resultsb

VAS global 0.36 (−1.54;2.26) [0.712] −2.52 (−4.02;1.02) [0.001]

VAS nose 0.27 (−1.85;2.40) [0.800] −2.55 (−4.24;0.86) [0.003]

VAS eye −1.03 (−2.84;0.79) [0.267] −1.35 (−2.75;0.05) [0.059]

C. Fixed combinations of intranasal antihistamines and corticosteroids

Unadjusted results

VAS global −0.96 (−4.18;2.26) [0.558] −2.22 (−4.75;0.32) [0.087]

VAS nose 0.58 (−2.77;3.92) [0.736] −0.28 (−2.94;2.38) [0.837]

VAS eye −0.47 (−2.78;1.85) [0.693] −0.92 (−2.73;0.89) [0.317]

Adjusted resultsb

VAS global −1.04 (−4.26;2.19) [0.529] −2.27 (−4.81;0.26) [0.079]

VAS nose 0.47 (−2.88;3.81) [0.784] −0.36 (−3.02;2.30) [0.790]

VAS eye −0.51 (−2.83;1.81) [0.664] −0.96 (−2.77;0.85) [0.300]

D. Intranasal corticosteroids and oral antihistamines

Unadjusted results

VAS global −5.63 (−9.03;2.23) [0.001] −12.67 (−15.27;10.08) [< 0.001]

VAS nose −4.50 (−8.27;0.72) [0.020] −10.50 (−13.40;7.60) [< 0.001]

VAS eye −5.58 (−8.81;2.35) [< 0.001] −8.31 (−10.83;5.78) [< 0.001]

Adjusted resultsb

VAS global −5.47 (−8.94;2.00) [0.002] −12.60 (−15.25;9.95) [< 0.001]

VAS nose −4.34 (−8.18;0.50) [0.027] −10.36 (−13.31;7.41) [< 0.001]

VAS eye −5.49 (−8.74;2.23) [0.001] −8.19 (−10.74;5.65) [< 0.001]

Abbreviation: VAS, Visual analogue scale.
aResults of mixed-effects linear regression models having the VAS as the dependent variable, the treatment approach as the independent variable, and the patient as 
a random effect. Negative results are favourable to as-needed treatment (i.e., indicate a decrease in symptoms with as-needed treatment). VAS satisfaction levels not 
displayed in this table as patients only report VAS satisfaction in days when they use medication. Therefore, the median values of VAS satisfaction in regular and as-
needed (with medication use) days can be found in Table 2.
bAdjusted for age, sex and baseline severity.
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12 Allergy, 2026

specific strategy of titrating treatment until a predefined state 
of “minimal inflammation” is achieved has not been a major 
focus of AR.

This study has some limitations. First, for some analyses, only 
a small number of weeks met the eligibility criteria. This is 

particularly the case for the as-needed use of INAH + INCS 
and INCS + OAH, for which the more limited amount of 
data has resulted in less precise estimates. This small num-
ber of weeks precluded the performance of paired analyses; 
that is, analyses comparing regular versus as-needed treat-
ment within the same patient. Second, there is a lack of 

TABLE 5    |    Results of the sensitivity analysis performed on days with medication use preceded and followed by days with no medication use (as-
needed approach): Visual analogue scale (VAS) levels and days under full, good, medium and poor control on days when medication was used and 
on the days before medication use (no medication use).

A. Oral antihistamines

Disease control
Days with medication use 
(N = 4245 days; 1357 users)

Days before medication use 
(N = 4245 days; 1357 users)

VAS global—median (IQR) 16 (6–34) 9 (1–22)

Full control—N (%) 553 (13.0) 1004 (23.7)

Good control—N (%) 1964 (46.3) 2110 (49.7)

Medium control—N (%) 700 (16.5) 535 (12.6)

Poor control—N (%) 1028 (24.2) 596 (14.0)

VAS nose—median (IQR) 16 (5–37) 9 (1–24)

Full control—N (%) 629 (14.8) 1030 (24.3)

Good control—N (%) 1802 (42.4) 1970 (46.4)

Medium control—N (%) 710 (16.7) 540 (12.7)

Poor control—N (%) 1104 (26.0) 705 (16.6)

VAS eye—median (IQR) 4 (0–17) 2 (0–11)

Full control—N (%) 1574 (37.1) 1919 (45.2)

Good control—N (%) 1784 (42.0) 1716 (40.4)

Medium control—N (%) 384 (9.0) 311 (7.3)

Poor control—N (%) 503 (11.8) 299 (7.0)

VAS satisfaction—median (IQR) 81 (59–93) —

B. Intranasal corticosteroids

Disease control
Days with medication use 
(N = 1336 days; 528 users)

Days before medication use 
(N = 1336 days; 528 users)

VAS global—median (IQR) 10 (3–25) 7 (1–19)

Full control—N (%) 216 (16.2) 293 (21.9)

Good control—N (%) 714 (53.4) 739 (55.3)

Medium control—N (%) 188 (14.1) 132 (9.9)

Poor control—N (%) 218 (16.3) 172 (12.9)

VAS nose—median (IQR) 13 (6–30) 9 (3–21)

Full control—N (%) 164 (12.3) 266 (19.9)

Good control—N (%) 706 (52.8) 726 (54.3)

Medium control—N (%) 188 (14.1) 144 (10.8)

Poor control—N (%) 278 (20.8) 200 (15.0)

VAS eye—median (IQR) 3 (0–11) 2 (0–9)

(Continues)
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13Allergy, 2026

B. Intranasal corticosteroids

Disease control
Days with medication use 
(N = 1336 days; 528 users)

Days before medication use 
(N = 1336 days; 528 users)

Full control—N (%) 522 (39.1) 576 (43.1)

Good control—N (%) 620 (46.4) 600 (44.9)

Medium control—N (%) 89 (6.7) 82 (6.1)

Poor control—N (%) 105 (7.9) 78 (5.8)

VAS satisfaction—median (IQR) 90 (59–97) —

C. Fixed combinations of intranasal antihistamines and corticosteroids

Disease control
Days with medication use 

(N = 695 days; 242 users)
Days before medication use 

(N = 695 days; 242 users)

VAS global—median (IQR) 12 (5–25) 10 (2–21)

Full control—N (%) 93 (13.4) 144 (20.7)

Good control—N (%) 377 (54.2) 371 (53.4)

Medium control—N (%) 119 (17.1) 103 (14.8)

Poor control—N (%) 106 (15.3) 77 (11.1)

VAS nose—median (IQR) 14 (7–30) 12 (4–22)

Full control – N (%) 51 (7.3) 102 (14.7)

Good control—N (%) 391 (56.3) 400 (57.6)

Medium control–N (%) 118 (17.0) 99 (14.2)

Poor control–N (%) 135 (19.4) 94 (13.5)

VAS eye–median (IQR) 2 (0–12) 1 (0–10)

Full control–N (%) 311 (44.7) 331 (47.6)

Good control–N (%) 272 (39.1) 270 (38.8)

Medium control–N (%) 65 (9.4) 49 (7.1)

Poor control–N (%) 47 (6.8) 45 (6.5)

VAS satisfaction–median (IQR) 79 (54–90) —

D. Intranasal corticosteroids and oral antihistamines

Disease control
Days with medication use 

(N = 323 days; 187 users)
Days before medication use 

(N = 323 days; 187 users)

VAS global–median (IQR) 21 (7–46) 10 (0–30)

Full control–N (%) 43 (13.3) 87 (26.9)

Good control–N (%) 116 (35.9) 122 (37.8)

Medium control–N (%) 47 (14.6) 46 (14.2)

Poor control–N (%) 117 (36.2) 68 (21.1)

VAS nose–median (IQR) 24 (9–49) 11 (0–30)

Full control–N (%) 45 (13.9) 86 (26.6)

Good control–N (%) 94 (29.1) 121 (37.5)

(Continues)

TABLE 5    |    (Continued)
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14 Allergy, 2026

generalisability regarding the proportion of weeks in which 
medication was used on a regular or an as-needed basis. We 
cannot state that, in the general population, INCS + OAH 
are almost always used on a regular basis, and that OAH is 
the medication class most frequently used on an as-needed 
basis. The results we observed mostly reflect the eligibility 
criteria we defined: (i) we considered only weeks occurring 
during the pollen season, and (ii) we did not consider weeks 
in which medication was not used on any of the days or weeks 
in which medication was used in 5 or 6 days. Importantly, we 
know from previous studies using MASK-air data that pa-
tients using medication on an as-needed basis frequently have 
weeks in which they do not use any treatment for rhinitis [32]. 
However, these weeks are systematically different from the re-
mainder [32], and their inclusion would likely bias the results 
in favour of an as-needed approach. In any case, the purpose 
of this study was not to determine the frequency in which each 
medication class is used on an as-needed approach. Third, 
while we adjusted for participants' sex, age and ARIA score 
(“baseline severity”) in our multivariable models, there may 
still be relevant residual confounding. In particular, we were 
not able to account for the symptoms patients were experienc-
ing in the days before the start of each week (a proxy of the se-
verity of the symptoms during the studied periods), and which 
may differ between as-needed and regular treatment weeks. 
For most weeks, such information was not available, and re-
quiring it would result in an even more reduced sample size. 
Another variable for which information was not available—
and for which, as a result, there may be some residual con-
founding—is that of patient behaviour. Although it is possible 
that patients more often taking treatment on a regular basis 
are more self-aware and concerned about their disease, this 
does not accord with the poor adherence of allergists [13]. In 
any case, accounting for these behavioural differences would 
most likely bias the results more in favour of an as-needed ap-
proach. Fourth, we measured treatment satisfaction using a 
single patient-reported outcome measure corresponding to a 
VAS. While the VAS allows for the quantification of satisfac-
tion in a simple and quick way [14], it does not inform about 

the reasons why patients may feel satisfied or unsatisfied 
about their treatments.

Finally, one aspect that merits discussion is that of the defini-
tion of regular and as-needed treatment. As-needed treatment 
was defined based on the use of medication on at most 4 days 
per week. The exclusion of weeks with 5 or 6 days of medication 
use is grounded in their similarity to weeks of regular treatment 
and in the difficulty to understand whether these correspond to 
“true weeks of as-needed treatment” or rather as weeks of regu-
lar treatment in which the patient occasionally forgets to take or 
register his/her medication use. On the other hand, several pa-
tients treating themselves on an as-needed basis use medication 
much less frequently than four times per week. As a result, we 
performed a sensitivity analysis in which as-needed treatment 
was restricted to the use of medication for at most 2 days, and 
results were similar to the main analysis. Finally, for as-needed 
weeks, and to ensure comparability with a regular strategy, we 
only considered weeks in which the same medication class was 
used on all treatment days. This may have led more favourably 
to as-needed approaches (as less well-controlled and more se-
vere patients may tend to switch their medications more often 
[12]). However, our results are meant to concern AR manage-
ment with a single medication regularly on an as-needed basis, 
and are not to be generalisable for situations of treatment change 
or trial-and-error medication-use approaches [12].

This manuscript also has some important strengths. This study 
is unique in its comparison between as-needed versus regular 
medication use approaches. As discussed, patients frequently 
use medication on an as-needed basis, but available evidence 
on that approach is scarce. Furthermore, this study not only 
evaluates AR symptoms but also treatment satisfaction that was 
found to be a new AR PROM. Importantly, the symptom VASs 
assessed in this study have been formally evaluated for their va-
lidity, reliability and responsiveness [20].

This study has direct relevance as it will inform the ARIA 
2024–2025 guidelines [15, 16], which should reflect the practices 

TABLE 5    |    (Continued)

D. Intranasal corticosteroids and oral antihistamines

Disease control
Days with medication use 

(N = 323 days; 187 users)
Days before medication use 

(N = 323 days; 187 users)

Medium control–N (%) 62 (19.2) 46 (14.2)

Poor control–N (%) 122 (37.8) 70 (21.7)

VAS eye–median (IQR) 6 (0–27) 2 (0–17)

Full control–N (%) 127 (39.3) 150 (46.4)

Good control–N (%) 102 (31.6) 111 (34.4)

Medium control–N (%) 27 (8.4) 26 (8.0)

Poor control–N (%) 67 (20.7) 36 (11.1)

VAS satisfaction–median (IQR) 73 (54–89) —

Abbreviation: IQR, Interquartile range.
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followed by patients in order to be applicable. The ARIA 2024–
2025 guidelines follow the GRADE approach [16]. As a result, 
recommendations are formulated based on the evidence avail-
able for a set of different criteria, in line with the Evidence-to-
Decision framework. As a result, evidence from this study will 
need to be considered alongside the results of RCTs or other el-
ements, such as the reduced costs and planetary health impacts 
(e.g., reduced carbon footprint or need of use of planet resources 
to produce medication) that are expected to stem from an as-
needed use of medication.

4.1   |   Generalisability

This study was performed using data from patients from 21 
European countries. While across-country differences may 
exist in terms of medication use and treatment satisfaction, 
there seems to be a mostly consistent pattern in terms of VAS 
satisfaction levels registered on an as-needed or on a regular 
basis in individual countries (Table S7; we considered coun-
tries with at least 100 observations). MASK-air users are per-
ceived overall as more concerned about their health, digitally 
literate, and with better healthcare access than the general 
population with allergic rhinitis. However, these characteris-
tics are expected to affect the users most often taking treat-
ment as-needed as well as those taking it on a regular basis 
(limiting the impact of these generalisability concerns in our 
findings).

5   |   Conclusion

This study suggests that when patients opt for an as-needed 
approach, they can potentially achieve a symptom control that 
is comparable to that achieved when opting for regular treat-
ment. In addition, treatment satisfaction does not seem to be 
inferior when AR medication is used as-needed versus on a 
regular basis. Overall, it is important to consider that there 
may be relevant differences in the contexts leading patients to 
use medication regularly or as-needed. Furthermore, the way 
patients use medication as-needed may differ from the way 
this approach was defined in this study. That is, allergic rhini-
tis is variable between and within subjects and also depends 
on the level of allergen exposure. Some patients use medica-
tions regularly, and we showed that this approach satisfies 
the patient and can lead to adequate symptom control. Many 
patients use the treatment on-demand, and this approach 
can also lead to patient satisfaction and good control levels. 
However, it must also be pointed out that both nonsedating 
OAH and current intranasal treatment options have an excel-
lent safety profile also for long-term use.
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Additional supporting information can be found online in the 
Supporting Information section. Table  S1: Visual analogue scales 
(VASs) available in MASK-air. Table  S2: Frequency of MASK-air 
users and daily monitoring questionnaire days per country. Table S3: 
Frequency of weeks in which patients reported the use of 1, 2, 3 and 
4 days of medication use (as-needed treatment). Table  S4: Results of 
unadjusted and adjusted mixed-effects linear regression models com-
paring rhinitis treatment classes on the levels of VAS satisfaction. 
Table  S5: Median and maximum visual analogue scale (VAS) levels 
in weeks of regular and as-needed treatment: Sensitivity analysis with 
as-needed treatment defined as use of medication of at most 2 days per 
week. Table S6: Results of the sensitivity analysis performed in days 
with medication use preceded and followed by days with no medication 
use (as-needed approach): Results of unadjusted and adjusted mixed-
effects linear regression models comparing rhinitis treatment classes on 
the levels of VAS satisfaction in an as-needed context. Table S7: Levels 
of the visual analogue scale (VAS) on treatment satisfaction in relation 
to oral antihistamines in individual countries. Countries were selected 
on the basis of having at least 100 observations of VAS satisfaction, 
something which was only observed for oral antihistamines. Figure 
S1: Flow diagram illustrating participant selection. 
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