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Abstract  

Background: The impact of grass-pollen-induced allergic rhinoconjunctivitis (AR) on 

classroom/work productivity and activities can be assessed with a specific instrument: the Work 

Productivity and Activity Impairment Questionnaire plus Classroom Impairment Questions: Allergy 

Specific (WPAI-AS). The present study evaluated the relationships between the WPAI-AS and other 

outcome measures in AR. 

Methods: Adolescents (aged 12–17) and adults (aged 18–65) consulting specialists for AR were 

enrolled in a four-week, multicentre, observational study. The management of AR was left to the 

physicians’ discretion. Participants regularly rated the WPAI-AS, their symptoms (using the 

Rhinoconjunctivitis Total Symptom Score (RTSS) and a 0-to-100 mm visual analogue scale (VAS)), 

and quality of life (according to the Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ)). 

Results: 247 adolescents and 292 adults showed similar baseline impairments in classroom/work 

productivity and activities other than work. In both age groups, the WPAI-AS scores were moderately 

correlated with the RQLQ score and, to a lesser extent, with the VAS score and the RTSS. A multiple 

regression analysis indicated that the RQLQ score was a weak but statistically significant predictor of 

both impaired work/classroom productivity and daily activities. A 50 mm VAS cut-off categorized 

patients in whom AR had the greatest impact on productivity. 

Conclusions: Grass-pollen-induced AR impairs work/classroom and daily activity to a similar extent 

in adults and adolescents. The weak-to-moderate correlations with AR symptom scores and quality of 

life scores suggest that a specific tool (such as the WPAI-AS) should be used to assess AR’s impact 

on word/classroom productivity and daily activities. 

Abstract: 250 words 
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Introduction 

As a very common disease, allergic rhinitis (AR) is often trivialized, and its detrimental effects are 

often underestimated by both sufferers and physicians (1-3). Allergic rhinitis can significantly disrupt 

quality of life (QoL) and impair work productivity or classroom performance and other daily activities 

in sufferers (4-10). The symptoms of AR can also disturb sleep, which further degrades QoL, 

activities of daily living and performance at work or in the classroom (11-13). AR can occur 

throughout life, and so the disease’s socioprofessional impact may differ when comparing adolescents 

and adults. 
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In clinical studies, the severity of AR is commonly evaluated through patient-reported assessments of 

the intensity of the main individual symptoms (sneezing, rhinorrhoea, nasal pruritus, nasal congestion, 

ocular pruritus and watery eyes). The individual symptom scores are then summed to yield the 

Rhinoconjunctivitis Total Symptom Score (RTSS) (14-15). The overall intensity of the symptoms can 

also be easily assessed by scoring a visual analogue scale (VAS) (16-17). The impact on QoL can be 

measured by administering a disease-specific questionnaire, such as the Rhinoconjunctivitis Quality 

of Life Questionnaire (RQLQ) (18,19). Although AR’s impact on productivity can be evaluated with 

various instruments, the psychometric properties of the Work Productivity and Activity Impairment 

Questionnaire have been assessed most extensively (20). Furthermore, an allergy-specific version has 

been developed (the Work Productivity and Activity Impairment Questionnaire plus Classroom 

Impairment Questions: Allergy Specific (WPAI+CIQ:AS, further abbreviated hereafter to WPAI-

AS)) and used to measure the productivity changes associated with AR (21). 

The EQUINOXE 2 study was an observational, prospective, multicentre study of adults, adolescents 

and children consulting specialist physicians (including allergists, paediatricians, chest physicians and 

ear, nose & throat specialists) across France for grass-pollen-induced allergic AR during the grass 

pollen period (15). EQUINOXE 2’s primary objective was to establish the minimally important 

difference in the RTSS in this population (15). The study’s secondary objectives were to (i) compare 

symptom profiles and impacts in the three age groups (22) and (ii) assess AR’s impact on 

work/classroom and daily activities (according to the WPAI-AS) and sleepiness (according to the 

Epworth Sleepiness Scale (ESS)). 

There is a paucity of data on the relationships between the RTSS, VAS and RQLQ on one hand and 

the impact of AR on the productivity and daily activities (as assessed with the WPAI-AS) on the 

other. The aim of the present study was to investigate the relationship between the WPAI-AS and 

various measures of AR severity (the VAS and RQLQ scores, and the RTSS). If this relationship is 

weak, one can consider that (i) AR symptom scores and quality of life scores should not be used as 

proxy measures of impaired work/classroom productivity, and (ii) a specific instrument (such as the 

WPAI-AS) should always be applied. Lastly, since the symptom profiles for adolescents and adults 

differ (22), these putative relationships were studied in the two age groups separately. 

 

Methods 

Study design and participants 

The EQUINOXE 2 study was an observational, prospective, multicentre study conducted during the 

2011 grass pollen season (between April 11
th
 and June 30

th
). Briefly, patients between 12 and 65 years 

were included if they (i) had physician-documented grass pollen-induced AR, (ii) were consulting an 

specialist physician with expertise in allergy for the management of their AR symptoms, and (iii) had 
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an RTSS ≥6 on the day of inclusion and on each of the two preceding days (12,15). Sensitization to 

grass pollen and other allergens had to be documented by skin prick tests and/or specific IgE assays at 

or prior to the inclusion visit. The main exclusion criteria were persistent or intermittent asthma that 

increased in severity during the grass pollen season, and any diagnosed disease (including atopic 

dermatitis, eczema, and food allergy) or concomitant condition that might interfere with the 

evaluation of the symptoms of allergic rhinoconjunctivitis, QoL, fatigue, and daily activities (15). The 

evaluation of persistent or intermittent asthma (the main confounding factor) was based on the 

physician’s assessment, the patient’s medical history and the use of reliever and/or controller asthma 

medications. Recruitment was stratified so that similar numbers of adults and adolescents were 

included. Each physician was free to decide how to manage AR in his/her patients. 

 

Assessments 

On the day of consultation, the physicians completed a questionnaire in order to record the patient’s 

sociodemographic variables, AR symptoms, concomitant diseases (if any) and the treatment(s) 

prescribed. At inclusion and for the four weeks following inclusion in the study, each patient was 

asked to complete several questionnaires. 

The patients completed the French version of the WPAI-AS on a weekly basis (21). The WPAI-AS 

scale measures the impact of allergies on work/classroom productivity and on activities other than 

work. It is scored from 0 (“allergies had no effect on my work/classwork/daily activities”) to 10 

(“allergies completely prevented me from working/doing my class work/doing my daily activities”). 

The WPAI-AS calculates the overall work or classroom impairment due to allergies as a percentage 

by adding the percentage of hours missed to the percentage of impairment while working or in the 

classroom during the hours worked. The WPAI-AS also calculates the percentage activity impairment 

due to allergies. WPAI-AS scores range from 0 to 100%, with higher scores reflecting greater 

impairment and thus lower productivity. 

Furthermore, the patients provided data on (i) the RTSS on a daily basis, using the four-point scale (0 

= absence of symptoms; 1 = mild symptoms; 2 = moderate symptoms; 3 = severe symptoms) to score 

four individual nasal symptoms (sneezing, rhinorrhoea, congestion and itching) and two ocular 

symptoms (tearing and itching), (ii) the overall intensity of the allergy symptoms (on a 100 mm VAS 

ranging from 0 – “no symptoms” – to 100 mm – “very severe symptoms”) on a daily basis and (iii) 

QoL (using an adult- or adolescent-specific version of the RQLQ) on a weekly basis. Each of the 

items in the RQLQs for adults and adolescents is rated on a 7-point scale from 0 (“not at all 

bothersome”) to 6 (“extremely bothersome”) (18,19). 

Lastly, the adults (but not the adolescents) completed the ESS questionnaire on a weekly basis [20]. 

The ESS is rated from 0 (“would never doze”) to 3 (“a high chance of dozing”) for eight everyday 

situations, giving an overall score that ranges from 0 to 24 (23). 
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The study’s observation period was limited to four weeks, in order to boost the questionnaire return 

rate and reduce the drop-out rate. 

 

Ethics 

The study was approved by an independent ethics committee (IEC: Comité de Protection des 

Personnes Ile-de-France VIII; reference: SC110319). In line with the French legislation on clinical 

research (and as approved by the IEC), only verbal informed consent (rather than written consent) was 

required for this observational, non-interventional study. A brief note from the physician (stating that 

consent had been requested and verbally granted at the time of the consultation) was included in the 

patient’s medical records. 

 

Statistical analysis 

All statistics were performed with SAS (version 9.2) or Statview (version 5) software (both from SAS 

Institute Inc., Cary, NC, USA). In each of the two age groups, the strength of the association between 

the WPAI-AS score and the other outcome measures was examined using Pearson’s correlation 

coefficient (denoted as r) and a backward stepwise multiple regression analysis. r was calculated for 

(i) the correlation between the WPAI-AS scores and the average RTSS, RQLQ score and VAS score 

at the inclusion visit and then every week over the four weeks of follow-up, and (ii) the correlation 

between the weekly changes in WPAI-AS scores and the weekly changes in the RTSS, RQLQ score 

and VAS score over the four weeks. The p value for r was calculated using Fisher’s r to z test. A score 

of over 60 mm on a 0-to-100 mm VAS has been validated for categorizing patients with 

moderate/severe rhinitis (16). Three groups were considered: patients with a VAS score below 50 mm 

(categorized as having mild rhinitis), those with a score of 60 mm or more (categorized as having 

severe rhinitis), and those with a score of 50 mm or more. These subgroups were compared using a 

Mann-Whitney test, to determine whether these VAS score thresholds distinguish between subgroups 

of patients with different WPAI-AS scores. 

 

RESULTS 

The study population 

Valid data for analysis were obtained from 247 adolescents and 292 adults, all of whom had filled out 

the WPAI-AS (at least for the daily activity impairment) and the symptom scores at the inclusion visit 

and for at least the first two weeks of the study (Table 1, Figure 1). The great majority of patients 

were suffering from moderate-to-severe AR, according to the ARIA classification (Table 1). 

Thirty-six percent of the adolescents were attending junior high (“college”) and 62% were attending 

high school (“lycée”). Sixteen percent of the adults were attending high school or were in higher 

education, 67% were salaried employees or self-employed, and 17% were unemployed or retired. 
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Adults were more likely than adolescents to be active smokers (56.7% vs. 14.6%, respectively). 

Symptomatic treatments for AR were prescribed to the same extent in adolescents and adults. The 

proportion of patients taking leukotriene receptor antagonists was higher for adolescents than for 

adults (7.7% vs. 3.4%, respectively). Vasoconstrictors were rarely prescribed (Table 1). Overall, half 

of the participants (52%, for both adults and adolescents) had been treated or were being treated with 

allergen immunotherapy. The proportion of polysensitized patients did not differ significantly 

according to the age group (75.7% in adults and 78.8% in adolescents), and the sensitisation profiles 

were similar (Table 1). There were no significant differences between the age groups in terms of 

exposure to pets and or the prevalence of concomitant co-morbidities (Table 1). 

 

WPAI-AS scores on inclusion 

The baseline (inclusion) WPAI-AS scores ranged from 27.3% to 39.8%, and were similar in adults 

and adolescents (Table 1). The WPAI-AS scores were significantly (p<0.0001) and positively 

correlated with the other outcome measures (Table 2). 

The weakest correlations (r=0.26 to 0.35) were observed for the WPAI-AS scores and the RTSS 

calculated over three days (i.e. scored on the day of the inclusion visit and recalled for each of the 

previous two days). The strongest correlations were observed for the RQLQ score and (to a lesser 

extent) the VAS score (Table 2). In both adolescents and adults, a multiple regression analysis 

indicated that both the RQLQ and VAS scores were significant predictors of activity impairment but 

that only the RQLQ score was predictive of work/classroom impairment. 

The correlations between the WPAI-AS scores and the RQLQ’s “no hay fever” domain (including 

items on fatigue, productivity and concentration) and “activities limitation” domain ranged from 

r=0.51 to 0.66, and thus were similar to those calculated for the overall RQLQ score. The strongest 

correlation (r=0.71) was found for work/classroom impairment and the adolescence-specific RQLQ’s 

“unable to do your work (school work) as well as usual” item. 

In adults, the correlations between the WPAI-AS scores and the ESS score were weak (r=0.34 for 

work/classroom impairment and r=0.28 for activity impairment). The correlations between either the 

overall RQLQ score or the RQLQ’s sleep domain score and the ESS score were also weak (r=0.43 

and 0.31, respectively). The strongest correlation (r=0.45) was found for the ESS score and the 

“tiredness” item in the RQLQ, while the weakest correlations were found for the VAS and the RTSS 

(r=0.18 and 0.16, respectively; p<0.05). 

The use of VAS cut-off levels to categorize adults and adolescents with mild or moderate/severe AR 

to grass pollen was associated with clear, highly significant differences in the WPAI-AS scores (Table 

3). Furthermore, the ESS score also differed when comparing patients with mild vs. moderate/severe 

AR. Lastly, the use of a cut-off level of 50 mm (rather than 60 mm) to categorize patients with severe 

AR did not change the results in this respect (Table 3). 
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Changes in WPAI-AS scores and other outcome measures during the study 

The WPAI-AS scores and the other patient-reported outcome measures were measured weekly over a 

4-week period, and the changes over this period for adolescents and adults are shown in Figure 2. The 

reductions (relative to baseline) in either the classroom/work or activity impairment were similar in 

adolescents (33% and 45%, respectively) and adults (30% and 43%, respectively) and were associated 

with reductions (relative to baseline) in RTSS, VAS, and RQLQ levels. 

In both adolescents and adults, the strongest correlations were seen for the WPAI-AS scores and the 

weekly RQLQ (range: r=0.55-0.82) and for the changes in these two scores (range: r=0.44-0.68) from 

one week to the next (Table 4). The correlations between the WPAI-AS scores and the weekly 

average VAS and those between the changes in these two scores from one week to the next were in 

the same range as the correlations between the WPAI-AS and the RTSS scores in both adolescents 

and adults (Table 4). 

Lastly, the AR’s impact on sleepiness in the adult group (which was modest at inclusion) barely 

changed over the 4-week assessment period, with a 14.5% fall in the ESS score and non-significant or 

very weak correlations with the VAS or RQLQ scores (data not shown). 

 

Discussion 

In the present prospective, observational study of equivalent numbers of adolescents and adults 

suffering from AR (15), our main findings were that (i) the impact of AR on WPAI-AS scores is 

similar in adolescents vs. adults, (ii) impairments in work/classroom productivity and daily activities 

are weakly to moderately correlated with the RQLQ score, the VAS score and the RTSS, (iii) patients 

with troublesome symptoms (VAS score ≥50) have higher WPAI-AS scores and greater ESS scores 

than those with milder disease (VAS score <50), and (iv) changes in WPAI-AS scores are also weakly 

to moderately correlated with the changes in the RQLQ score, the VAS score and the RTSS. 

 

Study strengths and limitations 

This is the first study to have (i) compared AR-associated impairments in adolescents and adults, and 

(ii) studied the relationship between the WPAI-AS and three conventional AR outcome measures (and 

particularly the VAS) in a “real-life” setting (given the observational nature of the study, the 

representative sample of the population of patients consulting allergists and other specialist 

physicians, and the fact that each physician was free to decide how to manage AR in his/her patients). 

Although the study’s design was not optimal for assessing absolute treatment efficacy, it was 

appropriate for comparing outcome measures. Furthermore, we cannot rule out the possibility that the 

characteristics of patients who completed the questionnaires differ from those of patients who chose 

not to complete them. However, we did not observe any differences in characteristics on inclusion 

when comparing patients screened for eligibility with evaluable patients having returned the 
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questionnaires with appropriate data. Furthermore, the risk of heterogeneity in the way the 

questionnaires were administered by the investigating physicians and/or interpreted by the patients 

was reduced by the standardization of data collection (i.e. the provision of comprehensive written 

instructions on filling out the questionnaires). 

 

Discussion of the results 

The two age groups had similar values for the RTSS, VAS and RQLQ, which in turn were similar to 

those reported previously for populations with moderate-to-severe AR consulting in primary care 

(16,17,24). The impairment of work/classroom productivity and the restriction of daily activities in 

patients suffering from AR has been assessed in various types of study over the last ten years. In two 

French studies (a cross-sectional study of a large population of patients with moderate-to-severe AR 

consulting in primary care, and a pragmatic, randomized study in grass pollen-induced AR), the 

WPAI-AS scores for work/classroom productivity and daily activities were somewhat higher than in 

the present study (6,26), as were the scores in three US clinical trials measuring the efficacy of 

antihistamines in seasonal AR (27-29). In contrast, the WPAI-AS scores at inclusion for daily 

activities and classroom impairment in a Japanese clinical trial evaluating the effect of an 

antihistamine on productivity during the peak cedar pollinosis season were similar to the values noted 

in the present study (although the work impairment score was somewhat higher) (30). Overall, the 

WPAI-AS scores in the present study are of the same order of magnitude as those reported in the 

literature on patients with AR. 

Few studies have studied the putative correlation between the WPAI-AS and other outcome measures. 

In earlier work, the WPAI-AS score has been weakly to moderately correlated with the AR total 

symptom score (21) or the ARIA severity score (6). Changes in the WPAI-AS score were correlated 

with changes in the total nasal symptom score recorded in three clinical trials of antihistamines, and 

the strength of the correlation was similar to that observed in the present study (21,28). However, the 

present study extended these findings by documenting the relationship between the WPAI-AS and 

other outcome measures in AR (the RQLQ, a VAS and the RTSS). The strongest (but moderate) 

correlations were found for the RQLQ. This result might be because the domains explored by the 

RQLQ cannot be assessed with the RTSS or a VAS. We conclude that neither the RQLQ, a VAS nor 

the RTSS can reliably replace specific tools (such as the WPAI-AS) for evaluating AR’s impact on 

productivity. However, the VAS is a simple tool with similar characteristics in adults and adolescents 

for assessing AR-symptom-related discomfort (22). Patients with a score ≥50 on a 0-to-100 VAS can 

be ascribed to a “troublesome symptoms” group and had a significantly greater WPAI-AS score than 

those with a VAS score <50. Furthermore, the VAS-based “MASK aerobiology” smartphone 

application (promoted by the Integrated Care Pathways for Airway Diseases initiative) is freely 

available in 15 European countries (31,32). In this context, the cut-off level of 50 (on a 0-to-100 
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VAS) may be particularly useful for identifying and monitoring adults and adolescents with a high 

risk of impairment at work, in the classroom and in other daily activities. 

Lastly, we found that grass-pollen AR had a relatively weak impact on daytime sleepiness (as 

previously reported in seasonal AR)(33). The ESS score was weakly correlated with the VAS score. 

However, sleep impairment can be observed in patients with severe AR (11,29), as found in the 

present study for patients with a VAS score ≥50 mm. There was also a weak correlation between the 

ESS score and all the other outcome measures. 

 

Generalizability 

The present study was a “real-life” assessment of patients treated by specialist physicians. Hence, the 

present results can probably be generalized to clinical practice, for the following reasons. 

In the present study, the two age groups (adolescents and adults) had similar values for the RTSS, 

VAS and RQLQ, which in turn were similar to those reported previously for populations consulting in 

primary care for AR (16,17,24). For example, the values of the RTSS, RQLQ and VAS quoted in a 

study of 990 unselected adults consulting for AR were respectively 9.7±3.8, 2.7±1.1, and 60.9±19.8 

(17). These values are similar to the values in the present study, in both adults and adolescents, 

respectively: RTSS (10.1±2.9 and 9.8±2.8), RQLQ (2.7±1.1 and 2.5±1.0), VAS (61.7±20.3 and 

56.8±21.0).  

Lastly, the present study was performed in France, and so the findings may differ in other countries. 

 

Conclusion 

In addition to conventional outcome measures in AR (such as the RTSS, the RQLQ and easy-to-use 

tools like the VAS), a specific instrument (such as the WPAI-AS) should be used when assessing AR-

associated impairments in work/classroom productivity and in daily activities. However, a score of 50 

mm and more on a 0-to-100 mm VAS (corresponding to patients with mainly moderate to severe AR) 

could also be very useful for identifying patients at risk of productivity impairments (particularly 

through the use of the MASK smartphone application). 
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List of abbreviations 

 

Abbreviation Meaning 

AR  allergic rhinoconjunctivitis 

ARIA Allergic Rhinitis and its Impact on Asthma 

ESS Epworth Sleepiness Scale 

QoL quality of life 

RQLQ Rhinoconjunctivitis Quality of Life Questionnaire 

RTSS Rhinoconjunctivitis Total Symptom Score 

SD standard deviation 

VAS visual analogue scale 

WPAI+CIQ:AS and 

WPAI 

Work Productivity and Activity Impairment Questionnaire + 

Classroom Impairment Questions: Allergy Specific 
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Illustrations and figures 

Figure 1 Patient disposition  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessed for eligibility (n=943) 

Excluded: 9.8% (n=93) 

- Symptomatic asthma  

- Baseline RTSS <6  

- No sensitization to grass pollen  

Eligible patients (n=850) 

Patients with valid data for WPAI analysis (n=539) 

 247 adolescents (46%) 

 292 adults (54%)  

Week1/week2 questionnaires not returned or 

returned with insufficient data (n=297) 
Adolescents and adults analysed for the study’s primary 

objective* (n=553) 

 250 adolescents (45%) 

 303 adults (55%)  
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 * NB: this was the full analysis set for determination of the study’s primary objective (the minimally important 

difference; see reference 15). 
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Figure 2. Change in classroom/work impairment (CWI according to the WPAI-AS), daily activity 

impairment (DAI, according to the WPAI-AS), visual analogue scale (VAS) score and (for adults 

only) the Epworth Sleepiness Scale score (ESS) (right axis), symptom scores (average RTSS, 

ARTSS) and quality of life score (RQLQ) (left axis), over the 4-week study period in adults and 

adolescents. 
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Tables 

Table 1. Demographic and clinical characteristics of the study population at the inclusion visit (by 

age group). 

 
Adolescents 

aged 12-17 

(n=247) 

Adults 

aged ≥18 

(n=292) 

Male (n, %) 142 (57.5%) 94 (33.5%) 

Age (years), mean ± SD 14.8 ± 1.7 34.2 ± 11.3 

ARIA classification (n, %): 

mild intermittent/persistent 28 (11.3) 17 (5.8) 

moderate-to-severe intermittent 19 (7.7) 14 (4.8) 

moderate-to-severe persistent 199 (80.5) 261 (89.4) 

Time since diagnosis (years) 5.8 ± 3.1 12.4 ± 9.1 

AR assessments at baseline 

WPAI-AS work/classroom impairment (%) 32.2 ± 25.0 27.3 ± 24.2 

WPAI-AS daily activity impairment (%) 37.3 ± 25.5 39.8 ± 26.5 

RTSS 9.8 ± 2.8 10.1 ± 2.9 

RQLQ 2.7 ± 1.0 2.5 ± 1.0 

VAS 56.8 ± 21.0 61.7 ± 20.3 

EES - 6.9 ± 4.9 

Sensitisations other than to grass pollen (n, %): 

tree pollen 105 (42.5) 118 (40.2) 

mites 114 (46.1) 107 (36.5) 

pets 60 (24.3) 70 (24.0) 

Treatments for AR on the day of the consultation (n, %): 

oral antihistamines 186 (76.1) 231 (79.1) 

nasal corticosteroids 76 (31.6) 95 (32.5) 

nasal antihistamines 28 (11.3) 27 (9.2) 

leukotriene receptor antagonist 19 (7.7) 10 (3.4) 

decongestants 2 (0.8) 9 (3.0) 

ocular cromone 52 (21.5) 47 (16.1) 

Concomitant co-morbidities (n, %):   

intermittent asthma 21 (8.5) 14 (4.8) 
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AR: allergic rhinoconjunctivitis; WPAI-AS: Work Productivity and Activity Impairment 

Questionnaire plus Classroom Impairment Questions: Allergy Specific; RTSS: average 

Rhinoconjunctivitis Total Symptom Score; VAS: visual analogue scale; RQLQ: Rhinoconjunctivitis 

Quality of Life Questionnaire; ESS: Epworth Sleepiness Scale 

Results are expressed as the mean ±SD 

 

Table 2: Correlation (r) between WPAI-AS scores and the average RTSS (ARTSS), the RQLQ score 

and the VAS score in adults and in adolescents at inclusion. 

 

 

WPAI-AS 

work/classroom 

impairment 

WPAI-AS 

daily activity 

impairment 

RQLQ 

Adolescents 0.66 0.65 

Adults  0.52 0.62 

VAS 

Adolescents  0.48 0.50 

Adults  0.41 0.51 

ARTSS 

Adolescents 0.29 0.34 

Adults 0.25 0.36 

 

sinusitis 14 (5.7) 36 (12.3) 

atopic dermatitis 37 (15.0) 26 (8.9) 

food allergy 23 (9.3) 22 (7.5) 
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Table 3: WPAI-AS scores in patients with mild AR (VAS score <50 mm) and in patients with 

moderate/severe AR (VAS score ≥50 or 60 mm) at inclusion. 

 

 

WPAI-AS  

work/classroom 

impairment 

WPAI-AS  

daily activity 

impairment 

Epworth Sleep Scale 

score 

Adolescents 

VAS<50 

10.00 

[0.00 – 30.00] 

(n=70) 

20.00 

[10.00-40.00] 

(n=79) 

NA 

VAS≥50 

40.00** 

[20.00 – 70.00] 

(n=149) 

40.00** 

[22.50 – 70.00] 

(n=160) 

NA 

VAS≥60 

50.00** 

[23.75 - 70.00] 

(n=122) 

50.00** 

[30.00 – 70.00] 

(n=129) 

NA 

Adults 

VAS<50 

10.00 

[0.00 – 20.00] 

(n=62) 

20.00 

[10.00 – 40.00] 

(n=71) 

5.00 

[2.00 – 8.00] 

(n=75) 

VAS≥50 

30.00** 

[10.00 – 50.00] 

(n=178) 

40.00** 

[20.00 – 70.00] 

(n=210) 

7.00* 

[3.00 – 10.00] 

(n=214) 

VAS≥60 

30.00** 

[10.00 – 50.00] 

(n=144) 

50.00** 

[30.00-70.00] 

(n=168) 

7.00* 

[3.00 – 10.50] 

(n=169) 

 

Results are expressed as the median [25
th
-75

th
 percentiles]; * p<0.025, ** p<0.0001 (Mann-Whitney 

test vs. data for a VAS score <50 mm). NA: not assessed. 
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Table 4: Correlations (r) between WPAI-AS scores and the RQLQ score, the RTSS and the VAS 

score over the 4-week study period in adults and in adolescents. 

 

 

WPAI-AS  

work/classroom 

impairment  

Changes in WPAI-AS  

work/classroom 

impairment 

W1 W2 W3 W4 W1/2 W2/3 W3/4 

RQLQ 

Adolescents 0.65 0.75 0.74 0.76 Changes 

in 

RQLQ 

Adolescents 0.65 0.68 0.54 

Adults  0.60 0.55 0.76 0.78 Adults 0.44 0.61 0.51 

VAS 

Adolescents  0.58 0.65 0.69 0.71 Changes 

in 

VAS 

Adolescents 0.42 0.44 0.35 

Adults  0.38 0.43 0.63 0.68 Adults 0.26 0.48 0.36 

ARTSS 

Adolescents 0.47 0.59 0.63 0.64 Changes 

in 

ARTSS 

Adolescents 0.39 0.48 0.42 

Adults 0.38 0.40 0.64 0.66 Adults 0.27 0.41 0.44 
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WPAI-AS  

daily activity 

impairment  

Changes in WPAI-AS  

daily activity 

impairment 

W1 W2 W3 W4 W1/2 W2/3 W3/4 

RQLQ 

Adolescents 0.73 0.74 0.68 0.76 Changes 

in 

RQLQ 

Adolescents 0.65 0.55 0.65 

Adults  0.68 0.76 0.79 0.82 Adults 0.60 0.62 0.53 

VAS 

Adolescents  0.59 0.68 0.63 0.74 Changes 

in 

VAS 

Adolescents 0.48 0.41 0.45 

Adults  0.50 0.57 0.67 0.75 Adults 0.48 0.53 0.49 

ARTSS 

Adolescents 0.56 0.62 0.55 0.72 Changes 

in 

ARTSS 

Adolescents 0.45 0.37 0.50 

Adults 0.50 0.57 0.65 0.68 Adults 0.48 0.44 0.47 

 

 

 


