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Abstract
Background: The aim of MASK-air® application is to enhance awareness of allergic rhinitis (AR) 
and its complications, thereby reducing the risk of developing asthma.
Objective: The aims of this study were to evaluate the impact of MASK-air® on the quality of 
life (QoL) and symptomatology of AR patients undergoing allergen immunotherapy (AIT). The 
study also evaluated patient satisfaction with the application.
Materials and Methods: A prospective cross-sectional study was conducted between August 
and November 2019 at a tertiary Allergy and Immunology center involving patients receiving 
AIT. Participants were instructed on accessing and utilizing MASK-air® daily through face-to-
face interviews. Concurrently, the Score for Allergic Rhinitis (SFAR) and the Rhinoconjunctivitis 
Quality of Life Questionnaire (RQLQ) were administered alongside MASK-air® Visual Analog 
Scale (VAS) scores. After 6 months, RQLQ scores were reassessed and a satisfaction survey 
was conducted.
Results: This study comprised 96 patients. Significant correlations were observed among SFAR, 
RQLQ, and VAS scores. After 6 months of MASK-air® usage, improvements in QoL and symptom 
reduction were evident. Notably, participants who consistently used MASK-air® demonstrated 
significant reductions in activity limitations and hay fever scores compared to irregular users 
(p = 0.05 and p = 0.02, respectively). Additionally, participants under 40 years of age and 
those with higher education levels exhibited a greater inclination toward online monitoring 
via the application. Overall, participants found MASK-air® practical, citing various advantages 
and disadvantages.
Conclusion: MASK-air® serves as a valuable tool for physicians in managing treatment and is 
associated with validated, reliable scales. Its use was linked to enhanced QoL and symptom 
reduction among participants, irrespective of treatment duration.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Allergic rhinitis (AR) is a prevalent inflammatory condition of 
the nasal mucosa that significantly impacts patients’ quality 
of life (QoL) and functional capacity. It develops as a type 1 
hypersensitivity reaction of the nasal airway mucous mem-
branes to external allergens.1 The global prevalence of AR 
ranges from 15% to 20%, whereas in Türkiye it varies between 
8.9% and 27.7%, depending on the region.2,3 AR symptoms can 
be classified as intermittent or persistent, and their severity 
is categorized as mild, moderate, or severe based on symp-
tom burden and its impact on QoL. Studies have highlighted 
the substantial economic burden of AR due to diagnostic and 
treatment costs, reduced work productivity, and impaired 
sleep quality.4 Symptom scoring tools, such as the Score for 
Allergic Rhinitis (SFAR), and QoL assessment scales, such as 
the Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ), 
are widely utilized for diagnosis and treatment evaluation 
which have been validated in Türkiye.5

Subcutaneous immunotherapy (SCIT) is the only disease-

modifying treatment available for AR and is recommended 
for patients with moderate to severe persistent AR who are 
intolerant to or unresponsive to standard therapies. SCIT 
involves the subcutaneous administration of small amounts 
of allergen extract to induce immune tolerance. Its initiation 
requires confirmation of immunoglobulin E (IgE)-mediated 
AR through diagnostic testing, identification of relevant 
allergen sensitization, appropriate symptom severity and 
duration, and access to standardized, high-quality allergen 
extracts.6 Studies indicate that patients undergoing SCIT for 
≥ 36 months experience lower relapse rates compared to 
those receiving shorter treatment durations.7

With the growing integration of digital health solu-
tions, mobile health (mHealth) applications are increasingly 
employed in clinical practice to enhance patient self-
management and remote monitoring.8 The Allergic Rhinitis 
and its Impact on Asthma (ARIA) guidelines provide struc-
tured treatment pathways for managing rhinitis and asthma, 
incorporating digital tools to optimize patient outcomes.8 
The MASK-air® application, developed within the ARIA 
framework, is a mobile health tool designed for personalized 
monitoring and management of AR symptoms. It enables 
patients to track their symptoms, medication use, and envi-
ronmental triggers, offering real-time data for healthcare 
providers.9 A preliminary study on the development of a 
Turkish version of the MASK-air® app was conducted in April 
2018, during which information about its functionality was 
disseminated among healthcare professionals.10

This study investigates the feasibility and effectiveness 
of the Turkish adaptation of the MASK-air® app in supporting 
remote SCIT monitoring. Specifically, it evaluates patient 
satisfaction, AR symptom control, and QoL improvements 
before and after mobile app use. Additionally, the usability 
and sustainability of the app are assessed to determine its 
potential integration into routine clinical practice.

Materials and Methods

Study design

The institutional review board of Celal Bayar University 
in Manisa (protocol 20.478.486) approved this study. 

Patients who underwent SCIT for AR in the Allergy and 
Immunology Outpatient Clinic of Balikesir University 
Faculty of Medicine between August and November 2019 
were included. 

Inclusion criteria for the study:
•	 Eighteen years of age or older
•	 Using a mobile phone compatible with either iOS or 

Android operating systems
•	 Not having additional chronic diseases
•	 Being literate or being accompanied by a literate individ-

ual to use the application throughout the study
•	 Having symptoms of AR classified according to ARIA and 

diagnosed with moderate to severe AR
•	 Having an allergen sensitivity of 3 (+) or higher in the 

skin prick test
•	 Willingness to participate in the study

Exclusion criteria for the study:
•	 Not having a smart phone with an operating system 

capable of regularly using the Mask-air® application
•	 Having additional comorbid diseases or additional aller-

gic conditions
•	 Discontinuing treatment or follow-up for any reason
•	 Having an acute or chronic infection
•	 Forced Expiratory Volume (FEV1) below 70% on pulmo-

nary function test (PFT)

Population

Patients diagnosed with AR at the Allergy Polyclinic, 
Department of Internal Medicine, Manisa Celal Bayar 
University, were recruited as study participants. Detailed 
medical histories were taken from all patients, consent 
forms confirming their willingness to participate were 
signed, and demographic characteristics were recorded. 
A comprehensive history was obtained. An examination of 
the head, neck, and respiratory system was conducted, 
confirming nasal and ocular symptoms. A chest X-ray and 
PFT were performed to rule out the presence of asthma. 
All patients underwent skin prick tests conducted by an 
allergy immunology specialist physician and a specialist 
nurse.

All participants were trained by the same resident 
physician in the outpatient clinic. The application was 
installed free of charge on the patients’ phones, and they 
were instructed on how to enter data into MASK-air®. On 
the same day, each patient completed their initial per-
sonal assessment of AR symptoms. The same physician 
answered patients’ questions during their first use of the 
application.

MASK-air® collects information on patients’ baseline 
characteristics, usual rhinitis symptoms, and disease type 
(intermittent/persistent). In addition, MASK-air® includes 
a daily monitoring questionnaire that evaluates how symp-
toms affect users’ daily lives and the types of treatments 
used. When participants presented for their monthly SCIT 
dose, the data they had entered over the past month were 
reviewed via the QR (Quick Response) code in the applica-
tion. Face-to-face consultations were continued to ensure 
regular use of the application.
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Skin prick test

The skin prick test applied to the patients in this study 
included 14 types of allergens, including dust mites 
(Dermatophagoides farinae, Dermatophagoides pteron-
yssinus), molds (Alternaria, Aspergillus), cat fur, grasses, 
tree pollen (olive), weeds (wormwood, stick weed, nerve 
weed), and latex.

Precautions were taken to ensure that patients had 
not used antihistamine medications for the 10 days prior 
to the test. A prick lancet was used to ensure standardiza-
tion. Histamine hydrochloride at a concentration of 10 mg/
mL was used for positive control. Reactions were read by 
the researcher administering the test after 20 minutes. The 
skin test was evaluated based on the diameter of the indu-
ration, and patients demonstrating equal or greater indu-
ration in relation to histamine against the allergens were 
included in the study.

Data collection

Symptom severity was assessed using the Visual Analog 
Scale (VAS) integrated into the MASK-air® application. The 
VAS, ranging from 0 (no symptoms) to 10 (most severe 
symptoms), allowed participants to record the daily sever-
ity of their general condition, nasal and ocular symptoms, 
asthma symptoms, impact on work productivity, and short-
ness of breath.

Data recorded in the MASK-air® application was 
accessed during the patients’ monthly SCIT follow-up visits. 
At each visit, participants scanned a QR code within the 
app using their smartphones, allowing clinicians to retrieve 
their symptom data directly. This approach enabled real-
time monitoring of treatment progress and symptom fluc-
tuations while minimizing recall bias in symptom reporting.

Symptom assessment

Symptoms were evaluated daily, monthly, and annually 
using VAS scores. The SFAR scale was applied to assess 
symptom severity for AR patients. The SFAR scale consists 
of eight items, where a score of 7 or higher is considered 
significant. The RQLQ includes 28 questions across seven 
components where each symptom is assessed on a severity 
scale of 0 to 6. The seven main headings are sleep, nonal-
lergic complaints, practical issues, nasal complaints, ocu-
lar complaints, activities, and emotional status. Patients 
were asked to respond to each question with 0 for “No 
disturbance” to 6 for “Extreme disturbance.” Additionally, 
patients recorded three activities restricted by their illness 
in daily life.

Follow-up process and satisfaction survey 
Implementation

Patients were interviewed whenever they came for immu-
notherapy doses, the number of times the Mask-Air® appli-
cation was used was recorded, and encouraged to continue 
using it. Furthermore, a second RQLQ questionnaire was 
administered 6 months after the initiation of MASK-air® use. 

A seven-question survey assessing the usability, applica-
bility, advantages and disadvantages of the mobile health 
application, and the patients’ future follow-up through 
remote mobile applications was prepared and administered 
during the controls 6 months later.

Statistical analyses

After checking and numbering the questionnaire forms, 
they were recorded in IBM SPSS Statistics (Version 21.0; IBM 
Corp., Armonk, NY) along with other data obtained from 
the study. The G-power version 3.1.9.6 was used to deter-
mine the sample size. Based on the first and subsequent 
measurements from the source studies, the effect size was 
determined as 0.56 and 0.77, respectively,11,12 suggesting a 
minimum of 44 participants based on a 5% margin of error 
and a power level of 95%. The study was planned to be 
conducted with a minimum of 44 participants, and a total 
of 96 participants were studied.

Descriptive data were presented as frequency, percent-
age, mean, and standard deviation. Univariate analyses for 
dependent and independent variables were performed 
using the Shapiro-Wilk test for variables meeting the nor-
mality assumptions. Decisions were made based on his-
togram evaluations when at least two conditions were 
met. The t-test was used for binary groups, while ANOVA 
(Analysis of Variance) (post hoc Tukey) was used for three 
or more groups. For cases not meeting normality assump-
tions, the Mann-Whitney U test was used for binary groups 
and the Kruskal-Wallis test was used for three or more 
groups. The relationships between continuous variables 
were examined using the Pearson correlation analysis when 
normality assumptions were met and Spearman correlation 
analysis otherwise. A Type 1 error value of p < 0.05 was 
considered significant.

Results

The study included 96 patients (62 females and 34 males) 
admitted to the University Allergy and Immunology Clinic. 
The mean age was 33.9 years, 59.4% had intermittent AR, 
42.7% were smokers, and 20.8% lived in rural areas. The 
most common allergens observed in the skin prick test 
were grass mix (80, 83.3%), herb and cereal mix (80, 83.3%), 
Plantago lanceolata (58, 60.4%), Galium aparine (cleavers) 
(64, 66.6%), Artemisia (36, 37.5%), and house dust mites, 
including Dermatophagoides pteronyssinus (52, 54.1%) and 
Dermatophagoides farinae (51, 53.1%). Other notable aller-
gens included Aspergillus fumigatus (33, 34.3%), Aspergillus 
tenuis (22, 22.9%), cat epithelium (23, 23.9%), olive pol-
len (20, 20.8%), and latex (5, 5.2%). The mean duration 
of immunotherapy was 21.8 ± 15.28 months. Table 1 sum-
marizes the demographic and clinical information of the 
patients. 

The mean SFAR score recorded during the initial 
interviews was 13.3 ± 1.5, and 64% of the patients had at 
least one parent or sibling diagnosed with AR, asthma, or 
eczema. RQLQ symptom scores, total scores, and most fre-
quently restricted activities scores were calculated before 
MASK-air® (Table 2). The SFAR total scores and VAS in MASK-
air® were analyzed and their correlations with the RQLQ 
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Table 1  Demographic characteristics and allergic rhinitis features of the patients.

Baselines characteristics N (%) Baselines characteristics N (%)

Age (years) Mean ± SD 33.9 ± 9.6 Year of AIT treatment
Age categories ≤ 12 months 35 (36.4)

< 29 years 33 (34.4) 13–24 months 23 (23.9)
30-39 years 38 ( 39.6) 25–36 months 17 (17.7)
> 40 years 25 (26.6) ≥ 37 months 21 (21.8)

Sex Positive skin prick test
Female 62 D. Farinea 51 (53.1)
Male 34 D. Pteronyssinus 52 (54.1)

Educational status A. Tenius 22 (22.9)
Illiterate 1 A. Fumigatus 33 (34.3)
Literate 4 Cat epithelium 23 (23.9)
Primary school 14 Olive 20 (20.8)
Middle school 8 Grass mix 80 (83.3)
High school 28 Herb and cereal mix 80 (83.3)
University 37 Artemisia 36 

Smoking Plantago lanceolata 58
Smoker 41 (42.7) Galium aperine 64
Non-smoker 55 (57.3) Latex 5

Living, n Type of AIT
Urban 76 Grass, weed, and grain (GWG) 45
Rural 20 House dust mite (HDM) 20

Year of Diagnosis GWG + HDM 27
≤ 1 year 25 Olive 2
2–4 years 51 Latex 1
5 years 20 Cat epithelium 1

AR Classification, n
Intermittent 57
Persistent 39

Table 2  RQLQ scores before and after MASK-air®.

RQLQ symptoms (n = 96) Before MASK-air® (RQLQ1)
Mean ± SD

6-Month assessment (RQLQ2)
Mean ± SD

Sleep 3.53 ± 1.08 0.98 ± 0.8
Non-hay fever symptoms 1.83 ± 1.11 0.90 ± 0.84
Practical problems 2.25 ± 1.68 0.99 ± 0.74
Nasal symptoms 2.54 ± 1.57 1.33 ± 0.96
Eye symptoms 1.80 ± 1.43 1.06 ± 0.92
Emotions 2.69 ± 1.33 0.95 ± 0.81
Restricted Activities 3.53 ± 1.08 1.89 ± 0.97
RQLQ Total 65.80 ± 30.48 28.18 ± 14.67
Activities (n)

House cleaning (39) 4.02 ± 1.34 2.63 ± 1.16
Vacuuming (30) 3.53 ± 1.22 2.10 ± 1.77
Picnic (28) 3.67 ± 1.51 2.07 ± 1.86
Walking (22) 3.40 ± 1.05 2.78 ± 1.52
Outdoor activities (19) 3.57 ± 1.01 2.70 ± 1.50
Gardening (18) 3.66 ± 1.28 2.68 ± 1.53
Go shopping (15) 3.8 ± 1.26 2.59 ± 1.46
Regular social life (14) 3.28 ± 0.99 1.47 ± 1.22
Tinkering (12) 3.08 ± 1.24 1.38 ± 1.10
Driving (11) 3.27 ± 0.64 1.37 ± 1.06
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Table 3  Comparisons between MASK-air® VAS, SFAR scores, and RQLQ1 symptoms results.

Mask-air® VAS Mean ± SD SFAR
p < 0.05

RQLQ1 symptoms RQLQ
p < 0.05

Global allergy symptoms 54.2 ± 10.4 0.000 Practical problems 0.000
Eyes 50.5 ± 12.9 0.000 Eyes symptoms 0.000
Nose 55.8 ± 10.8 0.000 Nasal symptoms 0.000
Asthma 46.3 ± 9.5 0.000 Non-hay fever symptoms 0.000
Work 47.9 ± 9.1 0.001 Restricted activities 0.000
Sleep 51.3 ± 11.5 0.000 Sleep 0.000
Dyspnea 45.0 ± 9.2 0.071 Non-hay fever symptoms 0.000
Classroom discomfort 44.8 ± 8.5 0.000 Restricted activities 0.002

Table 4  RQLQ symptom scores according to year of diagnosis of allergic rhinitis.

Year of 
diagnosis

Restricted activities  
Mean ± SD

Practical problems  
Mean ± SD 

Nasal 
Mean ± SD 

Eye 
Mean ± SD 

Emotions 
Mean ± SD 

RQLQ total 
Mean ± SD 

≤ 1 year
n = 25

3.90 ± 0.90 3.10 ± 1.71 4.69 ± 1.91 3.53 ± 1.94 4.26 ± 1.87 28.38 ± 9.71

2–4 years
n = 51

3.19 ± 0.98 1.81 ± 1.40 2.72 ± 1.73 1.86 ± 1.68 3.30 ± 1.62 18.58 ± 8.51

≥ 5 years
n = 20

3.91 ± 1.26 2.30 ± 1.96 3.45 ± 2.47 2.38 ± 1.87 3.51 ± 1.89 22.43 ± 10.99

p 0.015 0.003 0.008 0.005 0.080 0.006

symptom scores were assessed, revealing that all RQLQ 
symptom scores other than those related to restricted 
activities were significantly associated with the SFAR scores 
(p < 0.05).

MASK-air® VAS scores were correlated with all RQLQ 
symptom scores, except dyspnea and SFAR (Table 3). While 
this study excluded patients with a clinical asthma diagno-
sis, the MASK-air® tool generates an asthma-related score 
based on patient-reported symptoms. These scores do not 
indicate the actual presence of asthma, but rather reflect 
symptom patterns captured by the tool. To ensure clar-
ity, we revised the analysis accordingly. Notably, a strong 
correlation (p < 0.01) was observed between the MASK-
air® workability and classroom discomfort scores and the 
patients’ total RQLQ scores (Table 3). After a 6-month fol-
low-up, the RQLQ was repeated to compare the overall 
improvement in QoL and functioning after using the app, 
with a significant increase in QoL observed across all RQLQ 
functions (p < 0.001) (Table 2).

The RQLQ, VAS, and SFAR scores were examined for the 
patient’s demographics and medical history. A comparison 
of genders revealed higher emotional symptom levels in the 
female respondents (p = 0.041), while no significant differ-
ences were noted in other functioning areas. Furthermore, 
QoL and sleep quality were noted to decline significantly in 
the smokers (p < 0.05), while the sleep quality (p = 0.037), 
eye scores (p = 0.045), and total RQLQ scores (p = 0.007) of 
the patients residing in rural areas were higher than those 
residing in urban areas. While no distinction was identified 

between occupational categories, the QoL and functioning 
of the unemployed respondents were significantly better 
than those who were employed. The patients were cate-
gorized into three subgroups based on the duration of their 
AR diagnosis: 2 years and less, between 2 and 5 years, and 
5 years and over. The symptoms that varied between the 
different groups are outlined in Table 4. There were no dis-
cernible differences in the nasal functions of the patients 
with intermittent and chronic AR. Among those who under-
went several allergen immunotherapy (AIT) treatments, 
the symptom scores were decreased and the general QoL 
scores were increased (p = 0.023).

Patients were categorized into four groups based on 
the length of their AIT. During the initial interviews, the 
patient group in the first year of treatment recorded the 
highest RQLQ scores. After 6 months of follow-up and treat-
ment, a noticeable and statistically significant improvement 
was observed in the QoL of the therapy group along with 
a reduction in symptoms. When comparing RQLQ scores 
based on treatment duration, significant differences were 
noted in all parameters during the initial measurement. 
After 6 months, further improvements were observed, 
particularly in the Practical Problems subscale, where eye 
symptoms (p = 0.029) and sleep issues (p = 0.036) showed 
significant reductions (Table 5).

Following six months of consistent MASK-air® use, we 
conducted a survey to evaluate usage frequency, suitabil-
ity for purpose, and perceived benefits while collecting 
additional comments. Patients were categorized into five 
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Table 5  Comparison of RQLQ score reductions after 
MASK-air® use based on treatment duration.

RQLQ symptoms months 
of AIT

n Mean ± SD  p

Non-hay fever ≤ 12 35 11.20 ± 7.85
13–24 23 8.69 ± 6.15  0.060
25–36 17 7.47 ± 5.56
≥ 37 21 6.14 ± 7.53

Practical problems ≤ 12 35 6.14 ± 4.90
13–24 23 2.17 ± 2.49  0.000
25–36 17 3.47 ± 3.71
≥ 37 21 1.80 ± 4.29

Nose ≤ 12 35 9.11 ± 6.00  0.001
13–24 23 4.47 ± 3.55
25–36 17 5.52 ± 5.37
≥ 37 21 3.61 ± 5.31

Eyes ≤ 12 35 5.60 ± 4.94
13–24 23 3.95 ± 3.74  0.036
25–36 17 3.00 ± 4.34
≥ 37 21 2.33 ± 3.56

RQLQ Total ≤ 12 35 48.05 ± 23.74
13–24 23 31.21 ± 21.81  0.005
25–36 17 37.82 ± 24.21
≥ 37 21 27.14 ± 20.41

*AIT: Allergen Immunotherapy.

The binomial test indicated that all proportions were sta-
tistically significant (p < 0.001) when tested against an 
expected proportion of 0.5.

The group that used the app daily had significantly 
lower activity limitation scores and nasal-ocular symptoms 
than other groups (p = 0.05, p = 0.02). However, there 
was no significant difference in the overall QoL among 
the groups. Participants who reported benefiting from the 
intervention demonstrated greater improvements in overall 
QoL (p = 0.026) and eye symptom scores (p = 0.018).

A seven-question survey was designed to assess the 
MASK-air® application usage process. The majority of 
patients (51%) reported that they downloaded the program 
without difficulty and found the registration and usage pro-
cess straightforward. Additionally, 75% reported benefiting 
from the application, 33% stated that they gained a better 
understanding of the disease, 21.9% reported increased dis-
ease awareness, 79% experienced no disadvantages while 
using the program, 24% had difficulty allocating time for 
regular use, 25% struggled to answer the questions consis-
tently, and six respondents noted that nasal itching was not 
included among the symptoms in the application. 

Survey questions and responses are summarized and 
presented in detail in Figures 1 and 2. When patients were 
asked for their thoughts on being followed up in a digital 
environment to reduce the frequency of hospital admis-
sions in the future, 82% of the respondents gave positive 
or neutral responses. Among the participants, those aged 
40 and older showed a notable decline in interest in distant 
follow-ups using mobile health apps (p = 0.07). Conversely, 
a greater preference for digital follow-up was noted as 
education increased (p = 0.014). Within the various pro-
fessional groups, civil servants and students had a lower 
preference for remote monitoring and hospital visits than 
nonpublic employees and the unemployed (p = 0.005). 
Finally, no correlation was noted between patient prefer-
ence for remote digital follow-up and their RQLQ, SFAR, 
and VAS scores.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Very easy Easy Neither easy nor hard Difficult

Applicability Access to the app Download and registration process

Figure 1  Evaluation of Mask-air®.

subgroups based on their usage frequency: daily, more 
than once a week, less than once a week, more than once 
a month, and less than once a month. During the MASK-air® 
usage, distribution (n = 96) was as follows: 18% (n = 18) 
used the app daily, 23% (n = 22) more than once a week, 
20% (n = 19) less than once a week, 24% (n = 23) more than 
once a month, and 14% (n = 14) less than once a month. 
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0 5 10 15 20 25 30 35

Increased awareness of my AR

Feel better since using the app

I know my disease better

Consult my doctor more often when I have
complaints

Didn't provide any benefit

Figure 2  Advantages of using MASK-air®.

Discussion

This study evaluates the effect of mobile health application 
use on QoL in AR patients and the correlations between 
VAS scores recorded on MASK-air®, SFAR, and RQLQ symp-
tom scores. While MASK-air® and its data limitations have 
been assessed in a limited number of international studies, 
no study to date has evaluated its limitations, benefits, and 
disadvantages in Turkey. Additionally, patient satisfaction 
and perspectives on remote monitoring were among our 
study’s objectives.

The demographic characteristics of our patient group 
align with known AR risk factors, including younger age, 
higher education level, rural residence, and smoking.15 
A significant proportion (64%) reported a family history 
of allergic conditions, consistent with previous studies 
indicating a higher incidence in individuals with parental 
allergy history.16 Skin prick testing was used as the primary 
diagnostic tool, with SFAR as an additional measure. While 
serum-specific IgE testing is an alternative, its routine use 
is limited due to high costs.17

Regional climatic and economic differences influ-
ence aeroallergen profiles across Turkey.18 In this study, 
the predominant allergens were pollens (grasses, grains, 
Galium aperine, Plantago lanceolata, olive pollen), fol-
lowed by Dermatophagoides pteronyssinus (52%) and 
Dermatophagoides farinae (51%). House dust mites were 
particularly prevalent in coastal areas, including Manisa, 
where Mediterranean flora and olive trees contribute to 
sensitization. Among patients who underwent AIT, 28% 
were treated for grass weed and house dust mite allergens.

Impact of smoking on quality of life

Active smokers had higher RQLQ symptom scores and lower 
QoL than nonsmokers. While one study on 1144 AR patients 
found no significant impact of smoking on nasal symptoms 

and RQLQ scores, another reported reduced efficacy of AIT 
in smokers.16,22 Given that all participants in our study were 
AIT recipients, smoking may have influenced RQLQ scores 
by diminishing treatment effectiveness.

Effectiveness of MASK-air® and VAS correlations

MASK-air® is a validated tool for AR management, with its 
initial phase studies published in 2015.23 In our study, VAS 
scores significantly correlated with SFAR and RQLQ, rein-
forcing previous findings that mobile health applications 
can effectively track disease severity. The 2017 MASK-air® 
study by the ARIA group showed that many individuals using 
the application had not been formally diagnosed with AR, 
did not consistently report their data, or failed to regularly 
adhere to their prescribed treatments.24 Moreover, it is 
known that many individuals with AR remain undiagnosed 
due to not consulting a physician, and among those who 
do seek medical care, patients with mild/moderate symp-
toms are more likely to discontinue follow-ups compared to 
those with severe symptoms.25,26

Therefore, our study was conducted with a homoge-
neous patient population consisting of individuals with 
moderate to severe AR who were under AIT and regular 
follow-up, ensuring the sustainability of MASK-air® use and 
monthly monitoring while minimizing the influence of fre-
quent treatment changes or untreated cases. 

A multicenter study analyzing MASK-air® data from 
14,189 participants across 23 countries demonstrated sig-
nificant correlations between work efficiency (VAS work) 
and other VAS categories, including nasal and ocular 
symptoms.27 The European Academy of Allergy and Clinical 
Immunology (EAACI)-defined Combined Symptom and 
Medication Score (CSMS) is commonly used to assess treat-
ment effectiveness, but due to inconsistent antihistamine 
and nasal steroid use among our participants, CSMS was 
not calculated.
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Second, the study population consisted exclusively of 
AIT recipients, which may have introduced selection bias. 
Since patients not receiving AIT were excluded, our find-
ings on QoL improvements cannot be generalized to all AR 
patients.

Third, treatment adherence and medication use (e.g., 
antihistamines, nasal steroids) were self-reported and not 
actively monitored. Consequently, the study could not cal-
culate CSMS, a standard metric for AR management.

Fourth, the study followed a cross-sectional design, 
which restricts the ability to establish causal relation-
ships between MASK-air® use and QoL improvements. 
Longitudinal studies with extended follow-up periods could 
provide more robust insights.

Finally, regional variations in aeroallergen exposure 
and environmental factors may have influenced patient 
responses. Although the study included participants from 
different regions, climatic and socioeconomic factors were 
not explicitly controlled, which could have affected symp-
tom severity and treatment outcomes.

Conclusion

With the rise of mobile health apps and digital accessibility, 
these tools are becoming essential for diagnosis and treat-
ment or in self-diagnosis and early initiation of treatment 
for the undiagnosed. It is noteworthy that younger respon-
dents with higher levels of education, government employ-
ees who may struggle to find time for hospital visits during 
working hours, and students were more positive toward this 
goal. In conclusion, the idea of disease monitoring through 
mobile technology was welcomed and the supporting ben-
efits of the MASK-air® application, which is increasingly 
being used in clinical trials, were recognized. The idea of 
digital follow-up was of particular interest to participants 
who were employed and had a high level of education. VAS 
scores from the program showed a strong correlation with 
scores generated by the RQLQ and SFAR scales. 
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