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Abstract: Background: Patients with allergic rhinitis (AR) have bothersome symptoms that may assess using the 
visual analog scale (VAS). Asthma frequently is associated with AR. The present study investigated the role of 
VAS in children with newly-diagnosed AR. Methods: Parameters were VAS for nasal and asthma symptoms, 
and doctor’s perception of these diseases, medication use, and asthma comorbidity. Results: 67% of AR children 
had asthma. Severity of perceived nasal symptoms was associated with more intense asthma symptoms and 
doctor’s perception of disease severity (p<0.001 and p=0.02, respectively. Conclusions: Allergic rhinitis 
frequently is associated with asthma in childhood. Symptom perception assessment using VAS is a simple tool 
for assessing their intensity. Moreover, the severity of nasal symptoms is associated with asthma symptom 
severity. Therefore, asthma should be carefully considered in AR children and require appropriate symptom 
perception assessment. 

Keywords: Allergic rhinitis; asthma; symptoms; perception; visual analog scale 

 

1. Introduction 

Allergic rhinitis (AR) frequently affects children as its prevalence may be more than 40% of the 
general population [1]. Allergic rhinitis recognizes a type 2 immunopathological mechanism 
characterized by a function defect of T regulatory cells and polarization of T helper 2 cells [2]. This 
deranged immune response promotes eosinophilic infiltrate at the target organ, the so-called type 2 
inflammation [3]. Typically, allergic inflammation occurs when the patient exposes themself to the 
allergen and persists until the allergen exposure exists [4]. Type 2 inflammation, in turn, causes the 
symptoms’ appearance [3]. As a result, allergen exposure represents the necessary condition for 
inflammation and symptoms presence. 

Patients with AR usually experience four nasal symptoms: itching, sneezing, watery rhinorrhea, 
and nasal congestion [5]. Nasal itching, sneezing, and nasal discharge mainly depend on histamine 
release, whereas nasal obstruction expresses type 2 inflammation. 

Nasal symptoms are, as per definition, a subjective perception. As a result, measuring their 
intensity rigorously and precisely takes a lot of work. In clinical trials, a four-point scale is usually 
considered [6]. This scale starts from 0, such as no symptoms, and progressively increases to 1 (mild 
symptoms), 2 (moderate), and 3 (severe). However, this scoring may have some limitations, as the 
severity is not standardized and, in practice, requires the mediation of a doctor. 

Therefore, for some time, the visual analog scale (VAS) has been adopted also for patients with 
AR [7]. Namely, VAS is a psychometric tool that intercepts the patient’s perception concerning the 
symptoms’ severity. 

The different studies explored the clinical usefulness of VAS in AR. Interestingly, it has been 
reported that VAS scores significantly correlated with rhinomanometry values [8]. In addition, VAS 
is presently considered a reliable measure for assessing symptoms' severity. Accordingly, VAS is a 
relevant reported outcome measure. 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.
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VAS has been fruitfully used for asthmatic patients. In this regard, VAS scores have been 
reported to significantly correlate with spirometry outcomes and perception of bronchodilation with 
asthma [9,10]. 

Based on this background, the present study aimed to investigate the role of VAS assessment of 
nasal and asthma symptoms in children with AR newly diagnosed. 

2. Materials and Methods 

2.1. Study Design 

This cross-sectional study included children with newly diagnosed allergic rhinitis and 
consecutively visited at a pediatric third-level allergy clinic (Allergy Center of the IRCCS Istituto G. 
Gaslini). The patients were recruited and evaluated in July 2023. The inclusion criteria were age 
ranging from 8 to 16 years and diagnosis of allergic rhinitis. The exclusion criteria were current 
respiratory infections, severe chronic disorders (e.g., metabolic disorders, autoimmunity, 
neuropsychiatric diseases, cancer), and current medications, including immune suppressants, 
psychiatric drugs, and chemotherapy, able to interfere with interpreting the results. 

Children could have asthma comorbidity. 
The diagnosis of allergic rhinitis was performed according to validated criteria defined by 

Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines [11]. In particular, AR is diagnosed 
when there is consistency between sensitization (such as the production of allergen-specific IgE) and 
symptom occurrence after exposure to the sensitizing allergen. 

The diagnosis of asthma was performed according to the criteria established by the Global 
Initiative for Asthma (GINA) guidelines. As stated by these guidelines, the two defining features of 
asthma are (i) a history of variable respiratory symptoms (i.e., wheezing, shortness of breath, chest 
tightness, and cough) over time and in intensity, worsening at night or on waking, triggered by 
exercise, laughter, allergens, or cold air, and occurring or worsening with viral infections; and (ii) 
variable airflow limitation, documented by spirometry and functional tests [12]. 

VAS scoring was used to assess asthma and nasal symptoms. [13]. The VAS consisted of one 
ruler asking for symptom perception [13]. In this study, the VAS was a 10-cm vertical line on which 
0 implied the most severe respiratory symptoms, while 10 corresponded to no respiratory symptoms. 
Initially, patients were instructed to put a mark on the line indicating their symptom perception at 
that moment. Thus, the lower the numerical score the patient (or doctor) marks, the greater the 
perceived symptom severity. With a movable marker, the subject could mark any point on the 10-cm 
segment that best described his/her perception. No interval marker was visible on the line.  

Demographic data, nasal and asthma symptoms' severity assessed by visual analogic scale 
(VAS), medications used for AR (antihistamines and intranasal corticosteroids), and asthma 
treatment were evaluated.  

The Istituto Giannina Gaslini Ethics Committee of Genoa approved the procedure (code number: 
22253/2017). The parents signed an informed consent. 

2.2. Outcomes 

The primary outcome was the VAS measurement. Therefore, patients were further stratified into 
two sub-groups: patients with normal or abnormal VAS for nasal symptoms severity. The cut-off for 
normal VAS value was 6, as previously defined [9,13]. 

Secondary outcomes were the variables observed, including asthma comorbidity, medication 
use, and doctor's perception of nasal and asthma symptoms’ severity. 

2.3. Parameters 

The methodology has been reported in detail elsewhere [14]. Clinical data included gender, age, 
current use of medications for AR (antihistamines and intranasal corticosteroids), allergen 
immunotherapy (AIT), asthma treatment, and symptoms' severity perception by children and 
physicians. 

2.4. Statistical Analysis 
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Variables were described as mean with standard deviation or frequency with percentage. 
Differences in continuous variables were assessed by the Student T-test or corresponding non-
parametric Mann-Whitney U test based on data distribution. Any relationship between discrete 
categorical data was explored by the Chi-Square Test, or Fisher’s exact test, as appropriate. P values 
≤ 0.05 were considered statistically significant. Statistical analysis was conducted using SPSS 
Statistical Package, Version 24.0 (IBM Corp., Armonk, NY, USA). 

3. Results 

The present study included 150 children, 56 (37.3%) 12 females and 94 (62.7%) males; the mean 
age was 11.8 years, with allergic rhinitis. Clinical data are reported in detail in Table 1. 

Table 1. – Demographic and clinical characteristics. 

Sex 
Female 56 (37.3%) 

Male 94 (62.7%) 

Age 11.8 ± 3.06 

VAS for nasal symptoms’ severity (perceived by patients) 6.3 (5.0 - 8.0) 

VAS for doctor’s assessment of rhinitis 7.0 (6.0 - 8.0) 

Antihistamines  75 (50.0%) 

Intranasal Corticosteroids   24 (16.0%) 

Specific allergen immunotherapy 

(AIT) 
 26 (17.3%) 

Sensitizations 
Mono-sensitization 10 (6.7%) 

Poly-sensitization 140 (93.3%) 

Asthma comorbidity  100 (67.1%) 

Treatment for asthma  46 (46.0%) 

VAS for asthma symptoms’ severity (perceived by patients with 
asthma) 

7.0 (6.0 - 8.5) 

VAS for medical assessment of asthma 7.0 (5.0 - 9.0) 

The mean VAS score for nasal symptoms' severity, assessed by children, was 6.3. The doctor's 
perception of AR severity was 7.0. Fifty (75) percent of children with AR used antihistamines and 16% 
(24) intranasal corticosteroids. Twenty-six (17.3%) used AIT. Only 10 (6.7%) children had mono-
sensitization. One hundred (67.1%) children also had asthma, and 46 (46%) were under active 
treatment. The mean VAS score for asthma symptoms’ severity was 7.0. The doctor’s perception of 
asthma severity was 7.0. 

Successively, children were stratified considering the VAS score as normal or abnormal (<6), as 
reported in Table 2. 

Table 2. – Intergroup comparison between patients with normal (>6) or abnormal VAS for nasal symptoms. 

  Abnormal (N = 75) Normal  (N = 75) p 

Sex 
Female 30 (40.0%) 26 (34.7%) 

0.50 
Male 45 (60.0%) 49 (65.3%) 

Age 12.1 ± 2.98 11.6 ± 3.15 0.29 

Antihiostamines 
No 35 (46.7%) 40 (53.3%) 

0.41 
Yes 40 (53.3%) 35 (46.7%) 

Intranasal Corticosteroids 
No 61 (81.3%) 65 (86.7%) 

0.37 
Yes 14 (18.7%) 10 (13.3%) 

Specific allergen 

immunotherapy (AIT) 

No 63 (84.0%) 61 (81.3%) 
0.67 

Yes 12 (16.0%) 14 (18.7%) 

Mono- or poly-sensitization 
Mono-sensitization 3 (4.0%) 7 (9.3%) 

0.19 
Poly-sensitization 72 (96.0%) 68 (90.7%) 

Asthma comorbidity 
No 27 (36.0%) 22 (29.7%) 

0.42 
Yes 48 (64.0%) 52 (70.3%) 

Treatment for asthma 
No 27 (55.1%) 27 (52.9%) 

0.83 
Yes 22 (44.9%) 24 (47.1%) 
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VAS for medical assessment of rhinitis 6.0 (4.0 – 7.0) 7.0 (7.0 – 8.0) <0.001* 

VAS for patient's asthma (subgroup of patients 

with asthma) 
7.0 (5.0 - 8.0) 8.0 (6.0 - 9.0) 0.012* 

Exactly half of the sample (75 children) had normal VAS values. Comparing the two sub-groups, 
children with abnormal VAS scores for AR had significantly lower VAS scores for asthma symptoms' 
severity and doctor's perception of asthma severity than children with normal VAS scores for nasal 
symptoms (p<0.001 and p=0.012, respectively), as reported in Figures 1 and 2. 

 

Figure 1. VAS scores for asthma symptoms in patients with abnormal or normal VAS for nasal symptoms. 

 

Figure 2. VAS scores for asthma symptoms assessed by doctor in patients with abnormal or normal VAS for 
nasal symptoms. 

4. Discussion 

Allergic rhinitis is a common medical condition in childhood. Although AR is not a severe 
disease, the symptoms impact patients' quality of life, school performance, and sleep quality [15]. 
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There is robust evidence that AR significantly affects children and adolescents [16-19]. Fatigue, 
impaired attention and learning, memory defects, and, seldom, also depression may reduce the 
school performance. Nasal obstruction is a relevant factor that contributes to sleep pattern. In 
addition, sneezing and rhinorrhea, resulting in the need to blow one's nose frequently, result in a 
stigma for children with AR. Therefore, these nasal symptoms heavily contribute to reduce the 
quality of life of children with AR. 

Consequently, nasal symptoms may be very bothersome and require effective relief [20]. In this 
regard, different strategies have been proposed, including preventive recommendations, such as 
allergen avoiding, nasal lavage, medications, non-pharmacological remedies, allergen 
immunotherapy, and, in very selected patients, nasal surgery. The most valuable approaches are 
obviously based on documented evidence. 

Pharmacological remedies for AR essentially include antihistamines and intranasal 
corticosteroids, mostly topically administered.  

However, AR is frequently self-managed by parents and is believed to be a simple disease [21]. 
Namely, AR self-management constitutes an actual modality of approaching this disease, bypassing 
real doctor's visits. Of course, self-management may present relevant biases, including inadequate 
disease control and inappropriate prescriptions. However, self-management may be performed in 
different ways: directly by parents of children with AR independently acting, asking advice from 
relatives/friends, or interacting with healthcare providers (physicians, pharmacists, nurses). Some 
researchers investigated this issue in different settings. Particularly, a relevant role is played by the 
pharmacist who may provide advice and recommendation based on a scientific background. 

In any case, AR severity assessment plays a central role in self-management [22]. The visual 
analog scale is ideal for autonomously assessing nasal symptoms' severity and reliably reflecting their 
intensity [23]. Moreover, VAS is also a reliable tool for managing subjects with AR and asthma in 
clinical practice [24].  

However, limited access to physical visits, mainly after the COVID-19 pandemic, promotes self-
care strategies, including self-diagnosis, OTCs use, and complementary therapies [25]. However, 
telemedicine allows real-time synchronous interaction between patients and healthcare providers 
that have been recognized to be an essential part of clinical practice by many doctors [26]. Moreover, 
telemedicine consistently receives high patient satisfaction from allergic subjects [27,28]. In this 
regard, the MASK (Mobile Airways Sentinel Network) app is highly ranked by European and Asian 
AR patients, as reported further. Indeed, the MASK app is easily accessible, user-friendly, and 
compatible with AR self-management [26]. Moreover, the MASK app may be considered a system 
engaging, highly intuitive, and appealing [28]. In this regard, the benefits of mobile technology 
include the possibility of self-monitoring using an electronic diary, personalized feedback, and 
individual education on ideal approaches [29]. These aspects can implement self-management and 
adherence to treatments [30].  

The MASK-air® app was designed to implement AIRWAYS-ICPs [31]. Furthermore, MASK-air® 
consists of a patient-centered app; it presently is available in 27 countries and 19 languages with 
around 35,000 users [32]. This intensive use made it possible to acquire much information on AR 
patients. In particular, there is evidence that AR patients are poorly adherent to treatment [33], most 
patients use self-medications [34], on-demand treatments [35], and switch therapies [36]. In addition, 
a recent pediatric study conducted on 76 children with AR provided evidence the MASK-air® app is 
a useful instrument for evaluating the response to treatments by measuring the perceived symptoms 
[37]. 

Especially, the importance of this app, documented and validated by this large body of studies, 
is mainly based on the fact that the tool for measuring symptom intensity that in turn governs the 
choice of optimal treatment is the VAS. Thus, it seems clear that the VAS represents a simple and 
reliable tool for measuring the intensity of perceived nasal symptoms. In this context, the present 
study investigated the role of VAS in assessing children with newly diagnosed AR and its impact on 
some clinical variables. 

The findings showed some interesting insights. Firstly, the male gender is prevalent; this result 
is consistent with the literature data that report this point [24]. Antihistamines are predominant, 
whereas intranasal corticosteroids are rare; this finding confirms the well-known literature [38]. 
However, this finding conflicts with the documented superiority of corticosteroids in relieving nasal 
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complaints [39]. Indeed, corticosteroids exert a potent anti-inflammatory activity on type 2 
inflammation; so, significantly reduce the intensity of nasal symptoms, mainly concerning nasal 
obstruction, closely linked to allergic inflammation [40]. 

Although it is the only causal treatment for respiratory allergy, allergen immunotherapy (AIT) 
was prescribed only in 17% of children. Also, polysensitization is practically observed in almost all 
children, confirming the relevance of this phenomenon and its clinical significance [41]. Currently, it 
can be observed that the vast majority of individuals with RA are polysensitized. This phenomenon 
has practical implications especially in the choice of allergen to be used for AIT. In other words, it is 
important to define the allergen that is most responsible for the onset of allergic symptoms. Perhaps 
this difficulty in interpretation may be an obstacle to the more widespread use of AIT [42]. 

More interestingly, the present study reported that asthma affected about one/third of children 
with AR. This outcome underscores the importance of asthma comorbidity in AR and highlights the 
close link between AR and asthma [43]. 

On the other hand, the most impressive results of the present study concerned the significant 
association between the perception of the most bothersome nasal symptoms and the perception of 
the most intense asthma symptoms. This finding confirms the strict correlation between AR and 
asthma and concerning symptom perception in children. Moreover, this finding is consistent with 
the recent point of view that patients with AR associated with asthma present a distinct phenotype 
from patients with AR alone [44]. Namely, the ARIA-MeDALL hypothesis has been inspired by the 
recent evidence on polysensitization and multimorbidity, advances in mHealth identifying new 
phenotypes, updated epidemiologic studies, genomic data, and therapeutic trials [44]. Based on this 
background, the ARIA-MeDALL hypothesis proposed that AR alone and AR and asthma 
multimorbidity represent two distinct diseases, characterized by different genetic background, 
sensitization patterns, symptom severity, and treatment response [44]. Of course, this hypothesis 
needs to be tested for the confirmation of these concepts. This point is meaningful and deserves 
adequate attention in clinical practice managing patients with AR. Namely, asthma should always be 
investigated in AR children. Anyway, the present study confirmed that children with AR and asthma 
and perceiving intense nasal symptoms accordingly had intense asthma symptoms. 

Another relevant outcome provided by the present study is the further confirmation of the 
usefulness of VAS in managing children with AR. In fact, VAS is a reliable tool for measuring nasal 
symptom severity perceived by the patient. In particular, VAS score properly reflected the nasal 
obstruction severity assessed by an objective method, such as rhinomanometry [7]. Moreover, VAS 
was a valuable measure for assessing the grade of asthma control in asthmatic children [9]. 
Accordingly, it was proposed that at home management of asthma using VAS for measuring the 
asthma symptom perception by children could suggest the best strategy for suspecting bronchial 
obstruction. In addition, VAS may reliably document the response to bronchodilation agents [10]. 

The present study had limitations, including the relatively low number of subjects, the need for 
more functional and biological data, and the cross-sectional design. However, the findings reflect 
real-life practice and reinforce the concept of united airways disease. 

5. Conclusions 

Allergic rhinitis frequently is associated with asthma in childhood. Symptom perception 
assessment using VAS is a simple tool for assessing their intensity. Moreover, the severity of nasal 
symptoms is associated with asthma symptom severity. Therefore, asthma should be carefully 
considered in AR children and require appropriate symptom perception assessment. 
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