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TABLE I. Characteristics of the assessed participants and of their
reported days

Variable Assessed sample
Comparing allergic rhinitis treatments
based on patient satisfaction: A
MASK-air� study
No. of days 44,034

No. of users (average days per user) 3,092 (14.2)

Sex: female, n (%) 1,794 (58.0)

Age (y), mean � SD 36.1 � 13.9

ARIA score, n (%)

0 1,599 (73.5)

1 224 (10.2)

2 190 (8.6)

3 192 (8.7)

4 190 (8.6)

CSMS, median (IQR) 16.7 (20.6)

Immunotherapy, n (%) 251 (8.1%)

Medication classes used, no. of days (%)*

INAHs 666 (1.5)

INCSs 18,870 (42.9)

INAHs þ INCSs 9,345 (21.2)
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Clinical Implications
OAHs 27,064 (61.5)

Medication use patterns, no. of days (%)

Monotherapy 26,981 (61.3)
Medication satisfaction is higher in patients with allergic
rhinitis using monotherapy than in those using
comedication.
INAHs 177 (0.7)

INCSs 8,879 (32.9)

INAHs þ INCSs 4,563 (16.9)

OAHs 12,118 (44.9)

Comedication 17,053 (38.7)

INAHs 489 (2.9)

INCSs 9,991 (58.)

INAHs þ INCSs 4,781 (28.0)

OAHs 14,946 (87.6)

ARIA, Allergic Rhinitis and its Impact on Asthma; CSMS, combined symptom-
medication score; OAH, oral antihistamine.
*The sum of the percentages is higher than 100%, because there were days on which
comedication was used.
Patients’ satisfaction with their treatment (medication satis-
faction) is a patient-reported outcome measure.1 Patients with
allergic rhinitis (AR) use medications according to their symp-
toms and use comedication when feeling uncontrolled.1 This
may relate to medication satisfaction, because dissatisfied patients
may increase their medication. Previous studies have compared
satisfaction with AR medications2,3; however, none evaluated
daily satisfaction or different individual medications. This can be
achieved using mHealth tools retrieving direct patient data on a
daily basis. For example, MASK-air includes a daily visual
analogue scale (VAS) assessing AR medication satisfaction4 and
enabling a real-life assessment of patients’ perceptions of their
treatments.

Therefore, we aimed to assess the treatment satisfaction of
patients with AR, by (1) comparing satisfaction with different
medications when used in monotherapy versus in comedication,
and (2) assessing the correlation between satisfaction with
symptoms control, as assessed by symptoms VAS.

We performed an observational cross-sectional MASK-air
study. MASK-air is a mobile app freely available on the Google
Play and Apple App stores in 30 countries. It is a Good Practice
of the Directorate-General for Health and Food Safety (Euro-
pean Commission) for digitally enabled, patient-centered care in
rhinitis and asthma multimorbidity and a Best Practice of the
Organisation for Economic Cooperation and Development for
Public Health on integrated care for chronic diseases.4 MASK-air
includes a daily monitoring questionnaire in which users report
(1) the impact of AR symptoms through 4 VASs (0-100 scale,
with higher scores corresponding to a higher impact), (2) their
daily medication use (from country-specific lists with prescribed
and over-the-counter medications), and, when medication is
reported, (3) their satisfaction with their AR treatment by means
of a single VAS (“VAS satisfaction”; the question being, on 0-
100 scale, “How satisfied are you with the rhinitis treatment that
you took today?”, with higher scores indicating higher satisfac-
tion). This latter VAS was introduced in May 2023 and has been
shown to have good validity and reliability.5 We assessed MASK-
air data from users older than 16 years with self-reported AR
between May 2023 and June 2024. We analyzed all days on
which patients reported having used intranasal antihistamines
(INAHs), intranasal corticosteroids (INCSs), fixed combinations
of INAHs þ INCSs (considered as monotherapy), or oral anti-
histamines. Except for INAHs (due to small sample size for
specific medications), we assessed common individual medica-
tions within each class. We compared medication classes and
individual medications on VAS satisfaction levels, as well as on
reported associated symptoms (VAS global allergy symptoms—
“VAS global”) under monotherapy or comedication. To better
reflect patients’ perspectives, monotherapy was defined as days
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TABLE II. Levels of the VAS on treatment satisfaction and global allergy symptoms for each medication class in monotherapy vs
comedication

Medication

Treatment satisfaction Median VAS global Maximum VAS global

Monotherapy Comedication Cohen’s d Monotherapy Comedication Cohen’s d Monotherapy Comedication Cohen’s d

INAHs 52 (52) 75 (41) 0.68 31 (37) 32 (44) 0.04 47 (40) 57 (49) 0.33

INCSs 85 (29) 81 (31) 0.23 15 (24) 20 (31) 0.29 35 (45) 57 (44) 0.69

INAHs þ INCSs 81 (28) 74 (53) 0.30 20 (24) 30 (52) 0.40 41 (40) 54 (43) 0.43

OAHs 82 (35) 79 (39) 0.14 20 (32) 33 (39) 0.14 50 (47) 58 (42) 0.25

OAH, Oral antihistamine.
Values are median (IQR) unless otherwise indicated.
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when only 1 single drug formulation was reported, even if it
contained multiple active compounds (eg, nasal azelastine-
fluticasone, a fixed combination, was considered monotherapy).
Comedication referred to days with 2 or more drug formulations
for AR. Comparison between groups relied on effect sizes
computed on the basis of standardized differences of medians
(Cohen’s d). We assumed that values between 0.2 and 0.5
correspond to small differences, values between 0.5 and 0.8 to
moderate differences, and values more than 0.8 to large differ-
ences. For patients reporting more than 1 MASK-air monitoring
questionnaire per day, we also computed the correlation between
treatment satisfaction and symptom control assessed by changes
in levels of VAS global, VAS nose, and VAS eye symptoms (ie,
differences in postmedication and premedication VAS levels).

We studied 3092 users (44,034 days, 58.0% females; 36.1 �
13.9 years) (Table I). Most days involved the use of mono-
therapy (N ¼ 26,981; 61.3%).

In monotherapy, satisfaction was lower for INAHs (median,
52; interquartile range [IQR], 52) than for INCSs (median, 85;
IQR, 29), INAHs þ INCSs (median, 81; IQR, 28), and oral
antihistamines (median, 82; IQR, 35) (Table II). For all classes
except INAHs, comedication was associated with decreased
satisfaction. For most individual medications (see Table E1 in
this article’s Online Repository at www.jaci-inpractice.org),
comedication was associated with a decrease in treatment satis-
faction. The largest differences in VAS satisfaction levels were
between comedication and monotherapy for olopatadine-
mometasone and fexofenadine (d ¼ 1.16 and 0.90, respec-
tively). Regarding symptoms, comedication was often associated
with an increased median VAS global and always associated with
an increased maximum VAS global (Table II).

VAS satisfaction levels were moderately correlated with a
change in VAS global (�0.44; 95% CI, �0.66 to �0.14; P ¼
.005), but weakly correlated with changes in VAS nose (�0.28;
95% CI, �0.55 to 0.04; P ¼ .087) or VAS eye (�0.32; 95%
CI, �0.58 to �0.01; P ¼ .049) (see Table E2 in this article’s
Online Repository at www.jaci-inpractice.org).

Importantly, this is the first study to report daily medication
satisfaction in AR. In summary, we found that there is a high
level of satisfaction, particularly in patients reporting mono-
therapy. This accords with previous studies2,3 and suggests that
patients with AR who are unsatisfied with monotherapy may
resort to the use of comedication. Previous MASK-air studies had
found that comedication days were associated with poorer AR
control when compared with days on monotherapy.6,7 We also
found a moderate correlation between satisfaction and change in
global allergy symptoms, which further suggests that a reduction
in satisfaction appears to partly explain that unsatisfied patients
increase their medications. Finally, we found that although
medication satisfaction and global symptoms are moderately
associated, there is weak correlation between satisfaction and
changes in VAS nose or VAS eye levels. This suggests that
medication satisfaction is a patient-reported outcome measure
different from symptom control.1

This study has some limitations. First, patterns of medication
use are influenced by patients’ symptoms, particularly when
comparing single medication to comedication. Consequently, the
lower satisfaction observed on days when comedication was used
does not necessarily indicate that comedication is less effective
than single medication for AR; rather, it may reflect more severe
baseline symptoms or less well-controlled AR. In addition,
because VAS satisfaction was implemented only recently, the
sample size was smaller than in previous MASK-air studies,
especially for days involving INAH use and for analyses of in-
dividual medications. Moreover, we assessed satisfaction on a
daily basis, rather than over an extended period. This is impor-
tant to consider, because certain treatments, such as INCSs, have
a slower onset of action and may be associated with lower
satisfaction during the initial days of use, despite demonstrating
effectiveness when evaluated over time.8 Future studies may
explore longitudinal trends in satisfaction to complement the
insights provided by daily evaluations.

However, this study also has important strengths. This is the
first study to assess medication satisfaction in patients with AR,
providing complementary information on an outcome that is
relevant from a patient perspective. In addition, all symptom
VASs in the daily monitoring questionnaire of MASK-air have
been validated.9 Although VAS satisfaction in MASK-air has not
had its properties assessed, previous studies outside the allergy
field have shown that VAS on satisfaction displays good validity
and reliability.5

In conclusion, patients with AR report higher medication
satisfaction when using monotherapy compared with
comedication.
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TABLE E1. Levels of the VAS on treatment satisfaction for each
medication individually in monotherapy vs comedication

Medication Monotherapy Comedication Cohen’s d

Budesonide 85 (33) [512] 84 (28) [1094] 0.07

Fluticasone furoate 77 (32) [1679] 78 (29) [1922] 0.05

Fluticasone propionate 88 (22) [496] 85 (22) [890] 0.20

Mometasone furoate 87 (26) [5718] 81 (34) [5555] 0.35

Azelastine-fluticasone 81 (29) [4306] 74 (53) [4546] 0.30

Olopatadine-mometasone 87 (19) [257] 58 (45) [236] 1.16

Bilastine 81 (39) [2610] 81 (30) [2900] 0.00

Cetirizine 86 (39) [1496] 71 (42) [1599] 0.58

Desloratadine 80 (30) [2795] 78 (38) [3498] 0.09

Ebastine 76 (43) [1050] 84 (29) [1667] 0.36

Fexofenadine 95 (16) [542] 86 (22) [907] 0.90

Levocetirizine 84 (31) [1000] 87 (37) [1174] 0.20

Loratadine 76 (39) [528] 71 (40) [648] 0.16

Rupatadine 81 (30) [1659] 70 (70) [2430] 0.39

Values are median (IQR) [n] unless otherwise indicated.

TABLE E2. Repeated-measures correlation coefficient between
the VAS on treatment satisfaction and the VAS on allergic
symptoms

VAS

Correlation with VAS satisfaction,

correlation coefficient (95% CI) [P value]

VAS global �0.44 (�0.66 to �0.14) [.005]

VAS nose �0.28 (�0.55 to 0.04) [.087]

VAS eye �0.32 (�0.58 to �0.01) [.049]
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