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Abstract

Background: Allergic rhinitis (AR) is a common disease that affects health-related
quality of life (HRQoL). Current and future health policy demands the assessment
of patient-relevant treatment benefit for evaluation of treatments.

Methods: We developed, validated and tested a standardized instrument for the
assessment of patient-relevant needs and benefits in AR. In an open survey of
patients with AR, 100 need and benefit items were generated. The items were con-
densed to a 25-item list by an expert panel. On this list, patient rates the personal
importance of 25 treatment needs on a scale ranging from ‘not at all’ to ‘very’
before treatment (Patient Needs Questionnaire, PNQ). At the end of the treatment,
patient rates the extent, to which these needs were achieved by treatment from ‘did
not help at all’ to ‘helped a lot” (Patient Benefit Questionnaire). The patient benefit
index (PBI) is computed to provide a global weighted benefit parameter. This
disease-specific instrument was validated in n = 104 patients with AR.

Results: The PBI-AR showed good acceptability and feasibility in clinical routine.
Reduction in nose and eye symptoms was rated most important. The PBI amounted
to 2.2 (PBI ranges from 0 = ‘no benefit’ to 4 = ‘maximum benefit’). Reliability of
the PNQ was high (Cronbach’s alpha = 0.9).The PBI was significantly correlated
with relevant external validation criteria, such as patient satisfaction (R = 0.54) and
HRQoL (R = 0.20).

Conclusion: The PBI-AR is a feasible, reliable and valid instrument for the stan-
dardized assessment of patient-relevant benefits in the treatment of AR.

Allergic rhinitis (AR) is one of the most common diseases in
Western Europe, with a prevalence of up to 20% (1). Because
of severe burden of disease and substantial reduction in
health-related quality of life (HRQoL) in many patients, the
treatment of AR 1is of considerable socio-economic relevance
(2-5).

A broad spectrum of treatments of AR, such as intranasal
topical preparations, system therapeutics and hyposensitiza-
tion treatments, has been available in the last decade (2).
Nevertheless, many of the patients are dissatisfied with treat-
ment (6, 7), because comprehensive patient information and
appropriate consultation is lacking. Moreover, knowledge of
adequate treatment options and patient needs is still missing.

Evidence of treatment benefit gains importance and is
demanded explicitly by legislators. In the past, this benefit
evaluation was based exclusively on the assessment of medi-
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cal efficacy. Today, according to the rules of procedure of
the GBA (German Federal Committee) and the IQWiG (Ger-
man Institute for Quality and Efficiency in Medicine), prio-
rity is given to patient-relevant benefit (8-10). According to
these rules of procedure and the German social laws, attri-
butes of patient-relevant benefit are the reduction in mortal-
ity and morbidity, the improvement of quality of life,
treatment satisfaction and decrease in treatment burden.
Because of these health policy conditions, cost and innova-
tion pressure in the treatment of allergic diseases have
increased — as a consequence, health services are further
restricted (11). Appropriate methods for the evaluation of the
demanded patient-relevant benefit in the clinical routine of
AR management are still missing. This study was performed
to develop and validate an instrument for the assessment of
patient-relevant benefit in the treatment of AR and — in a
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second step — to test the feasibility and acceptability of this
instrument in clinical routine.

Materials and methods
Data protection and ethics

The study was approved by the Ethics committee of the Ger-
man medical association in Hamburg and conducted in
accordance with data protection regulations.

Assessment of patient benefit

The instrument for the assessment of patient benefit in rhini-
tis allergica was adopted from a validated generic patient
benefit assessment instrument in dermatology (12). While the
method of assessment was essentially the same for both
instruments, the items of the generic instrument were
replaced by disease-specific items taken from an item pool.
The following paragraphs describe the item derivation and
the assessment method in more detail.

Compilation of the item pool

First, an item pool of patient-relevant treatment needs and
benefits was generated in an open patient survey (n = 50) in
accordance with the internationally accepted standards of
psychometric and biometric test development (13-15). To
generate this pool of items, patients with AR were asked in
an open text form about their burden of disease and treat-
ment needs.

Compilation of the item list

The pool of more than 100 items was reduced to a 25-item
list by a six-member expert panel made up of an allergolo-
gist, two dermatologists, one epidemiologist and two
patients with AR. In the panel-discussion, each item was
examined for (1) representativeness, (2) uniqueness and (3)
suitability for use in the questionnaires. The fully consented
version finally consisted of 25 items nonredundant and
nonoverlapping patient-relevant therapy needs and benefits.

Table 1 Sample characteristics and distributions of validation criteria
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A protocol was written of the expert meeting, including the
item discussion. Each of the 25 items on the list was supple-
mented with a five-point Likert scale, and a response option
‘does not apply to me’ and used to build two questionnaires
— both with 25 items in identical format — given before and
at the end of treatment with different instructions: At the
start of treatment, the patient is requested to rate each of
the 25 treatment items for his individual need (Patient
Needs Questionnaire; PNQ) on a scale of 0 ‘not important
at all’ to 4 ‘very important’. At the end of treatment, the
patient is requested to rate the extent benefit has been
achieved with the current or at last used treatment (Patient
Benefit Questionnaire; PBQ), scaled from 0 ‘treatment did
not help at all’ to 4 ‘treatment helped very much’.

Computation of the benefit index

The patient benefit index (PBI) is a global score of patient-
relevant benefit. The PBI is computed by dividing each rating
on a need item (PNQ) by the sum of all ratings in the PNQ,
and multiplying this fraction with the respective benefit rating
(PBQ). The PBI is the sum of these products and ranges
from 0 ‘no benefit’ to 4 ‘maximum benefit’. According to a
methodological study in psoriasis (16), a PBI > 1 is consid-
ered as a threshold of ‘relevant benefit’.

Validation and testing of PBI-AR in clinical routine

The instrument was validated in a sample of 104 patients
with AR.

(1) Study design: Cross-sectional observational multi-centre
study.

(2) Patients and study centres: Questionnaires were distrib-
uted by mail to five study centres, including dermatological—
allergological university outpatient clinics and dermatological
and otorhinolaryngological practices. Data were collected
between August and December of 2007. Patients of both
sexes =18 years of age with intermittent and persistent AR
were included.

(3) Data collection: The 13-page patient questionnaires
included items of following domains: socio-demographic
characteristics, anamnesis of disease, treatment satisfaction,

MW SD Median Range n
Age 40.2 12,5 41.0 18-69 77
Body mass index (male; female) 25.7; 229 3.7, 2.9 21.9; 266 22-35; 18-34 38; 64
Duration of disease (in years) 17.0 10.2 17.0 0-39 98
Doctor visits because of allergic rhinitis (AR) (n, in the last 12 months) 5.1 7.1 2.0 0-50 96
Treatment burden (0-4) 0.7 1.0 0.0 1-4 100
Evaluation of AR care (1 = very good to 5 = poor) 2.1 0.7 2.0 1-4 102
Satisfaction with AR treatment received (1 = very satisfied; 2.4 0.8 2.0 1-4 102
4 = very dissatisfied)

Willingness to pay (singular payment; €) 2743 5910 950 0-40 000 78
Patient benefit: patient benefit index (0-4) 2.3 1.1 2.3 0-4 100
Quality of life: Rhinoconjunctivitis quality of life questionnaire (0-6) 1.9 15 1.8 0.0-5.3 104
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willingness to pay, the Rhinitis Quality of Life Questionnaire
(17) and the PBI.

The validation criteria and procedures were chosen in
accordance with the guidelines of the German Society of Der-
matology and the Association of the Scientific Medical Socie-
ties in Germany (AWMF) for the assessment of Quality of
Life in Dermatology (18).

Statistical analysis

Analyses were performed with spss 15.0 for windows (SPSS
Inc., Chicago, Illinois, USA). Means, Standard deviations,
Median and range were computed to describe the sample and
distributions of variables. Reliability of the PNQ was com-
puted as internal consistency, and Spearman rank correla-
tions were computed to validate the PBI in relation to chosen
criteria.

Results

Data were obtained from 104 patients. 62.5% of the patients

Benefit evaluation in allergic rhinitis treatment

Feasibility

The PBI-AR was well-accepted by the patients and proved
practicable in clinical routine. The percentage of missing data
was lower than 1% (median 0%). Several patients who did
not receive treatment at the time of the study gave notifica-
tion that the questionnaire did not apply to their situation at
the moment.

Patient-relevant needs

The ratings in the PNQ show a broad spectrum of patient-
relevant needs (Table 2): The mean importance was at 2.7 or
higher on all treatment need items. The mean needs most
important were ‘to be able to stay outdoors without symp-
toms’ (mean = 3.7), as well as to have less symptoms: ‘runny
or stuffed-up nose’; ‘itch’; ‘burning or watery eyes’; ‘to be
healed of all symptoms’ (means at 3.6). With a mean of 2.7,
the needs ‘to be less burdened in your partnership’ and ‘to be
able to have a normal sex life’ were least important to the
patients.

(n = 65) were female. The mean age was to 40.2 £ The reliability (internal consistency) of the PNQ was high,
12.5 years (Table 1). Cronbach’s alpha amounted to 0.91 (n = 94).
Table 2 Patient needs in allergic rhinitis

Per cent Per cent

quite/very afflicted
Needs Mean* SD* important* patients n
...to be able to stay outdoors without symptoms 3.7 0.6 93.2 96.1 103
...to no longer have a runny or stuffed-up nose 3.6 0.7 90.4 98.1 104
...to not have itching on the eyes. nose or palate anymore 3.6 0.7 85.4 93.2 103
...to not have burning or watery eyes anymore 3.6 0.8 76.0 83.7 104
...to be healed of all symptoms 3.6 0.8 89.2 98.0 102
...to be able to breathe through my nose more freely 3.5 0.8 88.5 97.1 104
...to feel less fatigued or groggy 3.5 0.8 75.5 81.4 102
...to have confidence in the therapy 3.5 0.8 76.7 88.3 103
...to have an easily applicable treatment 3.4 0.9 77.5 95.1 102
...to be able to sleep better 3.4 0.9 61.8 71.6 102
...to experience a greater enjoyment of life 3.4 0.9 47.6 56.3 103
...to be able to engage in normal leisure activities 3.4 0.8 69.9 79.6 103
...to feel less depressed 3.3 1.1 46.1 53.9 102
...to be able to concentrate better at work 3.3 0.9 56.9 66.7 102
...to not have sneezing impulses 3.2 1.1 77.7 96.1 103
...to have no fear that the disease will become worse 3.2 1.0 50.0 66.7 102
...to be more productive in everyday life 3.2 0.9 60.2 75.7 103
...to be less dependent on doctor and clinic visits 3.2 1.1 64.1 79.6 103
...to have fewer side effects 3.2 1.1 61.2 81.6 103
...to feel less irritated 3.1 1.1 43.7 63.1 103
...to have fewer out-of-pocket treatment expenses 3.0 1.3 59.2 86.4 103
...to need less time for daily treatment 29 1.3 50.0 77.5 102
...to feel more comfortable showing yourself 2.8 1.2 33.3 48.0 102
...to be less burdened in your partnership 2.7 1.4 33.0 51.5 103
...to be able to have a normal sex life 2.7 1.4 27.5 42.2 102

Sorted descending; needs are scaled from 0 ‘not important at all’ to 4 ‘very important’.

*Mean, standard deviation (SD) and percentage of afflicted patients.
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Patient benefit

The benefits ‘to have an easily applicable treatment’ (mean
2.7) and ‘to have confidence in the therapy’ (mean 2.6) were
achieved best through the respective treatment (Table 3).
Least achieved benefits were ‘to have fewer out-of-pocket
treatment expenses’ (mean 1.8) and ‘to be healed of all symp-
toms’ (mean 1.4).

Distribution of the PBI

The patients achieved a mean PBI of 2.3 + 1.1 (Median: 2.3,
n = 100) and ranged from 0 to 4. The PBI was slightly
higher for men (2.5 = 1.0) than for women (2.1 £ 1.1).
Applying a threshold of PBI < 1, n = 86 patients (87.8%)
attained relevant benefit from current treatment (Fig. 1).

Validation

The PBI was significantly correlated to treatment burden,
positive evaluation of treatment and treatment satisfaction.
Because of the scaling of the validation criteria, all correla-
tions appear numerically negative. The interpretation of these

Table 3 Patient benefits in allergic rhinitis related to last treatment

Franzke et al.

Frequency

0.0 1.0 2.0 3.0 4.0
PBI

Figure 1 Distribution of the patient benefit index in patients with
allergic rhinitis (n = 100). Patient benefits relate to last treatment
applied.

Per cent

helped

rather/very
Treatment benefit Mean* SD* much n
...to have an easily applicable treatment 2.7 1.4 66.7 96
...to have confidence in the therapy 2.6 1.2 58.3 97
...to be able to engage in normal leisure activities 2.5 1.2 60.9 97
...to be able to have a normal sex life 2.5 1.6 53.3 94
...to be able to breathe through my nose more freely 2.4 1.3 51.6 98
...to feel more comfortable showing yourself 2.4 1.4 53.7 97
...to need less time for daily treatment 2.4 15 52.0 96
...to not have sneezing impulses 2.3 1.3 48.9 98
...to no longer have a runny or stuffed-up nose 2.3 1.3 48.4 97
...to be able stay outdoors without symptoms 2.3 1.4 52.3 98
...to experience a greater enjoyment of life 2.3 1.3 46.0 97
...to be more productive in everyday life 2.3 1.3 48.6 97
...to be able to concentrate better at work 2.3 1.3 49.2 96
...to not have itching on the eyes. nose or palate anymore 2.2 1.3 43.5 97
...to have fewer side effects 2.2 1.4 479 97
...to feel less irritated 2.1 1.3 41.7 96
...to not have burning or watery eyes anymore 2.1 1.3 41.8 96
...to be able to sleep better 2.1 1.3 37.3 98
...to have no fear that the disease will become worse 2.1 1.4 40.0 96
...to be less burdened in your partnership 2.1 1.4 41.9 97
...to be less dependent on doctor and clinic visits 2.1 1.4 38.2 95
...to feel less fatigued or groggy 1.9 1.4 324 96
...to feel less depressed 1.9 1.3 31.9 97
...to have fewer out-of-pocket treatment expenses 1.8 15 31.9 96
...to be healed of all symptoms 1.4 1.4 26.4 96

Sorted descending; needs are scaled from 0 ‘did not help at all’ to ‘helped a lot".

*Mean, standard deviation (SD) and percentage of afflicted patients.
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Table 4 Correlation of the patient benefit index with single dimen-
sions of health-related quality of life Rhinoconjunctivitis quality of
life questionnaire in patients with allergic rhinitis

R n P<
Activities -0.33 93 0.004
Sleep disturbance -0.16 98 0.11
Common discomforts -0.16 100 0.11
Practical problems -0.32 99 0.001
Discomforts (nose) -0.26 100 0.008
Discomforts (eyes) -0.24 100 0.01
Psychological state -0.23 99 0.02
Total score -0.26 100 0.01

R = Spearman’s rank correlation.

Table 5 Convergent and discriminant validity of the patient benefit
index in allergic rhinitis (AR): correlation with external criteria

R n P<
Body mass index -0.04 98 0.730
Duration of the disease -0.12 94 0.240

Burden of treatment -0.31 97 0.002
Evaluation of the AR care over the last years -0.56 98 0.001
Treatment satisfaction (present AR treatment) -0.54 99 0.001
Willingness to pay (singular payment in €) -0.09 95 0.390

correlations is ‘the more satisfied and the less burdened
patients were, the higher the patient benefit, measured by
PBI, was.” Additionally, the PBI was significantly associated
with all subscales and the total score of the Rhinoconjunctivi-
tis quality of life questionnaire (RQLQ) (Table 4). As high
scores on this instrument indicate high impairment, high
quality of life was accompanied by high treatment benefit.

The PBI was not systematically associated with the fre-
quency of visits to dermatologists, family doctors, otorhino-
laryngologists, or internal specialists, or with the frequency
of visits to other physicians (data not shown). There also was
no association to age, body mass index, duration of disease,
or willingness to pay (Table 5), which indicates discriminant
validity.

Discussion

The aim of this study was the development, validation and
feasibility testing in clinical routine of an instrument for the
assessment of patient-relevant benefit in the treatment of AR.

The feasibility of the PBI-AR in clinical routine was good
with regard to patient acceptability and comprehensibility.
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