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ABSTRACT
The work, activity, and classroom impairment of allergic rhinitis patients with moderate to severe allergy symptoms is described, testing the validity and responsiveness of allergy specific (AS) questions in the format of the Work Productivity and Activity Impairment questionnaire (WPAI; Reilly 1993). WPAI-AS questionnaires were completed by patients at baseline and after 1 and 2 weeks of treatment in 2 multicenter double-blind randomized placebo-controlled clinical trials of antihistamines: terfenadine (work/activity impairment; N=422) or fexofenadine HCl (classroom impairment; N=241). The validity, responsiveness (to clinical change), and reproducibility (in the absence of clinical change) of the WPAI-AS scores were measured utilizing symptom severity scores as the independent measures in the analysis. Allergy symptoms were associated with impairment at work, in the classroom, and in other regular daily activities. The studies established the discriminative and evaluative validity and the reproducibility of WPAI-AS measures of work impairment, overall work impairment (incorporates absenteeism into the impairment measure), classroom impairment, overall classroom impairment (incorporates absenteeism into the impairment measure), and daily activity impairment secondary to allergy symptoms. The measures of work and classroom time missed were not strongly associated with severity (or change in severity) of allergic rhinitis symptomatology. Calculations based on the underlying standard deviations were conducted to evaluate sample size needs for future studies. These results illustrate the magnitude of impairment secondary to moderate to severe allergic rhinitis symptoms in the workplace and the classroom. The studies also validate the use of the WPAI-AS as a tool in quality of life analysis of allergic rhinitis.

INTRODUCTION
Allergic rhinitis affects 10% to 20% of the U.S. population and is a major cause of absenteeism and loss of productivity in the workplace and the classroom. The measurement of these indirect costs in a clinical trial setting has previously been difficult.

The validity, responsiveness, and reproducibility of allergy-specific questions in the format of the Work Productivity and Activity Impairment questionnaire (WPAI-AS) scores were tested using clinical symptom severity scores as independent measures, and the work, activity, and classroom impairment of allergic rhinitis patients with moderate to severe allergy symptoms were described.

PATIENTS AND METHODS
The validation studies were conducted as part of two multicenter, randomized double-blind, parallel design clinical trials which assessed and compared the effects of various doses of a non-sedating antihistamine and placebo on the allergy symptoms of patients with moderate to severe allergic rhinitis. Patients included in the work/activity impairment study (study 1; N=422) were treated with terfenadine or placebo for two weeks during the 1993 fall allergy season. Patients included in the classroom impairment study (study 2; N=241) were treated with fexofenadine (MDL 16,455A) or placebo for two weeks during the 1994 spring allergy season. In both studies, patients in the intent-to-treat clinical dataset and voluntarily completing WPAI-AS at baseline, Week 1, and Week 2 were the subjects of the validation studies. Scores were calculated for baseline, Week 1, Week 2, and combined Week 1 and Week 2. Allergic rhinitis symptom severity scores were used as the independent measures in the testing of discriminative and evaluative validity, responsiveness, and reproducibility of the WPAI-AS.

Spearman's Correlation Coefficients were calculated between the impairment measures and average TSS (to test discriminative validity) and between the change in impairment measures and average change in TSS (to test evaluative validity). Linear regression was used to establish the relationship between the dependent measures (impairment) and the independent measure (average TSS) for discriminative validity and between the change in these measures for evaluative validity. In the responsiveness testing, linear regression was used to establish the relationship between the change in the dependent measures (impairment) and the independent measures (improvement classification; responder status). Covariates used in the regression models were demographics (age, race, gender, years of successive seasonal allergic rhinitis, and physical activity at work), baseline impairment scores, and treatment group (four active treatment groups vs. placebo).

 

RESULTS
Baseline Impairment Scores: Baseline TSS and WPAI-AS scores are listed in Table 1. Mean baseline TSS was higher for WPAI respondents in the Work/Activity study (8.2) than in the Classroom study (5.4). Average time missed from work was 1.7% of scheduled work hours, and average time missed from the classroom was 4.7% of hours usually in attendance. Average baseline impairment in work, activities other than work, and classroom ranged from 35% to 40%.

Discriminative Validity: All correlations between impairment measures and the corresponding average TSS scores were positive, indicating the symptom severity and impairment varied directly. In the regression analyses (Tables 2 and 3), low average TSS was the strongest and most consistent predictor (p=0.0001 or less) for lesser impairment at work and in the classroom (excluding absenteeism).

Evaluative Validity: For work/classroom impairment measures (other than absenteeism) all correlations were positive indicating changes in symptom severity and impairment varied directly. Average change in TSS was a significant predictor for change in all WPAI-AS measures except work/ classroom time missed. Greater improvement in Average TSS and higher baseline impairment scores were the strongest predictors for greater reductions in impairment measures at all intervals.

Responsiveness - Most Improved vs. Least Improved: The changes in the mean TSS and WPAI-AS scores for the 5% of patients with the greatest improvement in average TSS from baseline to combined Week 1 + 2 in the two studies are illustrated in Figures 1 and 2. For the most improved patients in both studies, mean TSS and impairment scores (except work time missed) decreased dramatically from baseline to follow-up assessments. For the least improved patients, mean scores for most measures generally increased (worsened) or stayed the same from baseline to follow-up assessments. A greater improvement in TSS scores was a significant predictor (p=0.0001 or less) for greater reductions in WPAI-AS measures, excluding work and classroom time missed.

Responsiveness - Responders vs. Non-Responders Physician's Evaluation: The changes in mean TSS and WPAI-AS scores with time for patients classified as responders vs. non-responders, according to the Physician's Evaluation at Week 2, are illustrated in Figures 3 and 4. For responders in both studies, mean TSS and impairment scores decreased dramatically from baseline to follow-up assessments. For non-responders, scores decreased less or stayed the same. Classification as a responder by the Physician's Evaluation was a significant predictor (p=0.0001 or less) for greater reductions in WPAI-AS measures, except for work time missed and classroom time missed.

Reproducibility: There were no statistically significant differences between the Week 1 and Week 2 WPAI-AS scores (0.25 or less; or 0.5 or less change in average TSS) for patients with stable average TSS scores during the interval.

Sample Size Implications: To detect a 5% difference in impairment, with 80% power and 5% Type 1 error for a two-sided hypothesis test would require 201 patients/treatment group (work impairment) and 192 patients/treatment group (classroom impairment).
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Discrimin ative Validity (Study 1):
Regression Summary for the Effect of To-
tal Symptom Scores (TSS) on the Predic

tion of Work and Activity Impairment
P-Yalue*

AssessmentMissed Time Imparment Overall Work _ Activiy
Perod s Work  aWork  kmparment imparment

Baseline

NS 0.0001 0.0001 0.0001
(N-300)  (N=307)  (N-296)  (N-418)

Week 1
NS 0.0001 0.0001 0.0001
(N-288)  (N-297)  (N-285)  (N-41D)

Weok 2

NS 0.0001 0.0001 0.0001
(N-295)  (N-303)  (N-292)  (N-416)

Weoks 1+2
NS 0.0001 0.0001 0.0001
(N-298)  (N-304)  (N-295)  (N-418)

NS = not statitically sgnficant (p>0.05).

" ForallstatEtizaly signifcant p-vakes, a bw average TSS score resuted
o decreasec chanee of effect
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Discrimin ative Validity (Study 2):
Regression Summary for the Effect of To-
tal Symptom Score (TSS) on the
Prediction of Classroom Impairment

Pvalue®
Overall
Assessment Classoom  Imparment  Classroom
Period TimeMssed _in Cissroom _imparment
Baseline NS 0.0001 0.0001
Week 1 0.0034 0.0001 0.0001
Wesk 2 0.0001 0.0001 0.0001
Weeks 1 +2 0.0001 0.0001 00001

NS = not statitically sgnficant (p>0.05).

" For alstatisticall signifiart p-valies, a lowaverage TSS score resuted
o decreasec chanee of offect




 

FIGURE 1
Responsiveness (Study 1): Average Total Symptom Scores (Expressed as Percentage of Total Possible Score) and Percentage Work and Activity Impairment Scores for the 5% of Patients Most Improved (N=21) and the 5% of Patients Least Improved (N=21) as Measured by Average Change in Total Symptom Scores from Baseline
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FIGURE 2
Responsiveness (Study 2): Average Total Symptom Scores (Expressed as Percentage of Total Possible Score) and Percentage Classroom Impairment for the 5% of Patients Most Improved (N=12) and the 5% of Patients Least Improved (N=12) as Measured by Average Change in Total Symptom Scores from Baseline
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FIGURE 3
Responsiveness (Study 1): Average Total Symptom Scores (Expressed as Percentage of Total Possible Score) and Percentage Work and Activity Impairment for the Patients Considered as "Responders" (N=210) and "Non-Responders" (N=210) According to the Physician's Evaluation at Week 2
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FIGURE 4
Responsiveness (Study 2): Average Total Symptom Scores (Expressed as Percentage of Total Possible Score) and Percentage Classroom Impairment for the Patients Considered as "Responders" (N=127) and "Non-Responders" (N=114) According to the Physician's Evaluation at Week 2
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DISCUSSION
These studies established that moderate to severe allergy symptoms are associated with a high degree of impairment at work, at other regular activities, and in the classroom. While absenteeism was low (1.7% of work time and 4.7% of classroom time was missed), patient-reported impairment while at work or in the classroom ranged from 35% to 40% of normal productivity.

The discriminative and evaluative validity of all WPAI-AS measures (other than absenteeism) was established. For work impairment, overall work impairment (incorporates absenteeism into the impairment measure), activity impairment, classroom impairment, and overall classroom impairment (incorporates absenteeism into the impairment measure) at all follow-up intervals, TSS was a significant predictor (p=0.0001 or less) with lower TSS scores associated with lower impairment. Greater changes in TSS scores were strongly associated with greater changes in impairment. Similarly, the responsiveness of work impairment, overall work impairment, activity impairment, classroom impairment, and overall classroom impairment to clinically meaningful change was established using two separate comparisons. Finally, reproducibility of all WPAI-AS measures was established, by demonstrating a lack of change in WPAI-AS scores in patients with stable TSS. The measurement properties of the work/classroom time missed variables were not established because of infrequent absenteeism in the respective settings.

 

CONCLUSIONS
These results describe the work, activity, and classroom impairment of allergic rhinitis patients with moderate to severe allergy symptoms and validate the WPAI-AS as tools in quality of life analysis of allergic rhinitis. The results also provide data for selecting an adequate sample size to differentiate interventions in controlled studies measuring changes in work, activity, and classroom impairment secondary to allergic rhinitis symptoms.
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