REVIEW ARTICLE

Allergy

Measuring asthma-specific quality of life: structured

review

C. J. Apfelbacher™?, M. Hankins', P. Stenner?, A. J. Frew* & H. E. Smith’

"Division of Public Health and Primary Care, Brighton and Sussex Medical School, Falmer, UK; 2Department of Clinical Social Medicine,
University Hospital Heidelberg, Germany; School of Applied Social Science, University of Brighton, Falmer, UK; *Department of Respiratory
Medicine, Brighton & Sussex University Hospitals NHS Trust, Brighton, UK

To cite this article: Apfelbacher CJ, Hankins M, Stenner P, Frew AJ, Smith HE. Measuring asthma-specific quality of life: structured review. Allergy 2010;

DOI: 10.1111/1.1398-9995.2010.02500.x.

Keywords
asthma; conceptual model; quality of life;
reliability; validity.

Correspondence

Dr. Christian Apfelbacher, Division of Public
Health and Primary Care, Mayfield House,
Brighton and Sussex Medical School,
University of Brighton, Brighton BN1 9PH,
UK

Tel.: 00441273644143

Fax: 00441273644440

E-mail: c.apfelbacher@bsms.ac.uk

Accepted for publication 2 October 2010

DOI:10.1111/].1398-9995.2010.02500.x

Edited by: Hans-Uwe Simon

Abstract

Measuring quality of life (QoL) has become an increasingly important dimension of
assessing patient well-being and drug efficacy. As there are now several asthma QoL
questionnaires to choose from, it is important to appreciate their strengths and
weaknesses. To assist in this choice, we have reviewed the existing questionnaires in
a structured way. Information relating to the conceptual and measurement model,
reliability, validity, interpretability, burden, administration format and translations
was extracted from the published literature. The instruments differ in almost all
criteria considered, and therefore it cannot be assumed that they measure the same
thing. We recommend the selection of questionnaires that are designed only for
asthma and that do not assess symptoms as part of QoL. Only two of the question-
naires reviewed fulfill these requirements: the Sydney Asthma QoL Questionnaire
(AQLQ-S) and the Living with Asthma Questionnaire (LWAQ). However, for
multinational studies, it may be convenient or practical to use questionnaires that
have been linguistically validated in many languages (AQLQ-J, SGRQ). It remains
unclear which of these questionnaires best reflects patient perceptions of QoL. Our
review did not involve patients, so for the time being choosing from existing ques-
tionnaires requires a compromise based on the rigor of the development process
and the target patient group.

Quality of life (QoL) measurement has gained popularity as
a clinical outcome, reaching beyond measurement of physi-
cal health or functional status. The concept of health-
related quality of life (HRQoL) refers to the part of QoL
which is primarily influenced by health status (1), and there
are measures to assess generic and specific HRQoL. Generic
measures are broad-based instruments that can measure
quality of life over different disease states and conditions,
treatment interventions, and populations. In medical
research, the generic instrument used most often is the
Medical Outcomes Study 36-Item Short Form Health
Survey (SF-36) (2). Those measures that are disease-specific
instruments include items that are more relevant to a partic-
ular condition and are thus more responsive than generic
instruments. This review focuses exclusively on disease-
specific instruments in asthma.

Asthma is a common condition affecting about 300 million
people worldwide and characterized by variable airflow
obstruction causing symptoms of wheezing, breathlessness,
chest tightness, and coughing (3). In the 1990s, several
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asthma-specific QoL instruments were published as well as
two for patients with fixed or reversible airway obstruction
(4-11). These instruments have later undergone refinement
(12) including adaptation for different age groups (13, 14),
standardization (15), reduction in length (16, 17), and one
instrument has been developed specifically for patients with
both asthma and rhinitis (18).

Given the variety of measures now available, and their
widespread use in epidemiology, research, audit, and clinical
practice, a review of existing instruments is overdue. Some
skepticism and confusion has been expressed about the mea-
surement of QoL (19). Eight years ago, a bibliographic study
of the development and evaluation of QoL measures identi-
fied the need for a structured review to guide users (20). A
standard review on subjective health outcome measures
addressed validity, reliability, and responsiveness to change
(21) with little attention given to the way in which each
instrument had been developed. In contrast, the Scientific
Advisory Committee of the Medical Outcomes Trust (MOT)
considers the conceptual and measurement model as one of
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eight principal foci for reviewing health status and QoL
instruments (22). Similarly, the US Food and Drug Adminis-
tration has emphasized the importance of identifying con-
cepts and domains that are important to patients and of
developing a conceptual framework for patient-reported out-
come instruments (23).

The aim of this paper is to review published QoL measures
designed for use in adults with asthma. We conducted a liter-
ature search in PubMed, Google, and the QoL Resource of
the American Thoracic Society (http://www.atsqol.org/sections/
specific-diseases/adult-asthma.html) to identify papers pub-
lished before December 2009, the primary objective of which
was to describe the development and/or validation of asthma
QoL measures. The search terms used were ‘asthma’ and
‘quality of life’. Articles relating to generic QoL measures
used for asthma were excluded as were those developed
for pediatric asthma. As in a recent quality assessment
of disease-specific QoL questionnaires for rhinitis and rhi-
nosinusitis (24), studies reporting measurement properties
as secondary outcomes (for example within a trial) were
excluded.

Six QoL measures were identified: the Asthma Quality of
Life Questionnaire (AQLQ-J) (4, 5), the Asthma Quality of
Life Questionnaire (AQLQ-S) (6, 7), the Living With Asthma
Questionnaire (LWAQ) (8), the St George’s Respiratory
Questionnaire (SGRQ) (10, 11), the Quality of Life for
Respiratory Illness Questionnaire (QOL-RIQ) (25), and the
Rhinasthma questionnaire (18).

Our data extraction and critique were guided by the
attributes and criteria suggested by the MOT for reviewing
health status and QoL measures (22), but unlike the
approach taken by the MOT, responsiveness was incorpo-
rated into validity (26). The seven aspects considered were
as follows:
® Conceptual and measurement model (rationale for and
description of the concept, target population, item genera-
tion, and reduction technique)
® Reliability (degree to which an instrument is free from
random error) including internal consistency [the homogene-
ity of the scale’s items at one point in time, often measured
by Cronbach’s alpha (27)] and test-retest reliability [stability
of an instrument over time, often measured by an intraclass
correlation coefficient (ICC)]
® Validity, including responsiveness (the degree to which an
instrument measures what it purports to measure, and reflects
change over time)
® Interpretability (degree to which easily understood mean-
ing can be assigned to an instrument’s quantitative scores)
® Burden of administration
® Administration format
® (Cultural and language adaptations or translations
In addition, each questionnaire was rated using a quantitative
quality assessment

AQLQ-J

The Asthma Quality of Life Questionnaire (4, 5) (AQLQ-J)
was developed in Canada.
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No formal statement is made about the conceptual model,
but several assumptions are alluded to, including QoL should
include physical and emotional health, subjective health
status, and domains of functioning that are important to
patients.

One hundred and fifty-two items were generated from a
wide range of sources, e.g. previous work on a QoL question-
naire for clinical trials in chronic lung disease (28) and the
researcher’s experience working with patients (personal com-
munication). Items were reduced to 32 using the ‘importance
method”: patients rated the importance of each item, and
items were then selected based on overall impact (i.e. fre-
quency multiplied by importance). Four domains were identi-
fied: activity limitation, symptoms, emotional function, and
exposure to environmental stimuli.

An unusual feature of the original AQLQ-J is that five of
the eleven activity items represent an idiographic component,
i.e. patients choose activities of importance to themselves,
rather than being constrained by a fixed activity list (29).
Patients can choose from a list of 26 activities the five most
important to them. Later, the questionnaire was standardized
with a fixed activity list (15) replacing the five individualized
questions with five generic activities (strenuous, moderate,
social, work-related, and sleeping).

Construct validity was evaluated by testing associations
between the AQLQ-J scores and lung function as predicted
by an asthma specialist, and generic QoL (5). Longitudinally,
strong correlations were found between changes in AQLQ-J
scores and changes in asthma control as well as medication
usage. However, associations between changes in AQLQ-J
and expiratory flow rates and airway hyperresponsiveness
were weaker. Relationships with changes as measured by gen-
eric instruments [Rand General Health Survey (30), Sickness
Impact Profile (SIP) (31)] were only found for some domains
of these measures. Somewhat unexpectedly, the emotional
domain of the AQLQ-J correlated more closely with the
physical than with the emotional domain of the Rand Sur-
vey. There were strong correlations with ratings when change
was assessed by asking patients whether they had experienced
any asthma-related changes since their last clinic visit.

When comparisons were made cross-sectionally, strong
relationships were found between asthma control, but not
asthma severity and AQLQ-J domains. This was contrary to
the weak correlations predicted. The AQLQ-J domains were
also significantly correlated with generic QoL as measured by
the SIP and the Rand.

The AQLQ-J was found to be responsive to within-subject
change. The differences in total and domain scores between
the group of patients with stable asthma and the group of
patients in whom asthma changed were found to be highly
significant.

The properties of the AQLQ-J were also assessed in 52
patients in an Emergency Department in Canada (32), using
a modified version of the AQLQ-J with a three-day recall
period. Correlations between the SIP and AQLQ-J measures
were moderate. Correlations found between pulmonary
function results and AQLQ-J domains were low, except for
activity limitations. High correlations were found between
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symptoms and the AQLQ-J. The same group reported the
AQLQ-J to be acceptable to both patients and physicians
(33).

The minimal important difference (MID) is the smallest
difference in score which patients perceive as beneficial and
would mandate, in the absence of unwanted side-effects and
excessive cost, a change in patient management (34). The MID
is derived by comparing QoL score changes to global ratings
of change. For the AQLQ-J, the MID is around 0.5 (range
0.42-0.58) for overall QoL and for individual domains (35).

The AQLQ-J was initially developed for interviewer
administration and pretested in 30 patients. After modifica-
tion for self-administration, it was tested in five patients with
‘limited education’ in whom completion problems were anti-
cipated, but no further modification was needed.

The AQLQ-J is currently available in 79 languages (per-
sonal communication). All have undergone linguistic valida-
tion by the MAPI Institute (http://www.mapi-research.fr/).

A French version of the AQLQ-J was used in a study
comparing occupational with nonoccupational asthma which
found that patients with occupational asthma experienced
greater impairment of QoL than matched controls (36). A
detailed description of the translation/back translation
process into Spanish is available (37). A separate validation
study of the Spanish version was carried out later in 116
patients (38). This study found the AQLQ to show high
internal consistency (Cronbach’s alphas: 0.78-0.96) and a
high 2-week reproducibility (ICC: 0.82-0.92). Expected differ-
ences were observed with regard to disease severity [as mea-
sured by symptoms, medication, use of services and
recruitment setting (hospital, outpatient, primary care)]. Cor-
relations between the AQLQ and the SGRQ were strong,
between the AQLQ and dyspnea moderate to strong and
between AQLQ and FEV, weak to moderate. Changes in the
AQLQ scores were significantly different in patients who
either improved or deteriorated compared with those patients
who remained stable (P < 0.0001 and P < 0.01, respectively,
for overall AQLQ).

Psychometric performance was evaluated in a US English—
speaking sample (N = 161) (39), with internal consistency
ranging from 0.90 to 0.95 and reproducibility ranging from
0.81 to 0.93. AQLQ was significantly correlated with an
asthma disease severity scale, but not with FEV % predicted.
QoL was better in men and worse in those with high school
education or less.

When validated in Serbo-Croat (40) disease severity, place
of residence, weather conditions, age, and FEV ;% predicted
were all significantly related to QoL. Cronbach’s alpha
ranged from 0.72 to 0.93.

AQLQ-S

The Asthma Quality of Life Questionnaire-Sydney (AQLQ-S)
(6) was developed in Australia. The developers consider QoL
to be a ‘broad-based outcome measure’ of greater relevance
than disease severity when assessing the impact of environ-
mental exposures or treatments on asthma. Disease severity
and QoL are described as overlapping but distinct concepts.
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Features listed as defining boundaries of QoL are risk of
death, risk of future disability, impact on family and commu-
nity outside the realm of an individual’s QoL, social situa-
tion, psychological makeup, and expectations inside the
realm of QoL.

The original item pool was sourced from patient focus
groups, interviews with asthma nurse educators, and the clin-
ical experience of the investigators. Eight patients took part
in focus groups after considering in advance the impact of
their asthma in four areas: usual functioning; moods, feelings,
and relationships; restrictions on life, and overall sense of
well-being. These aspects are considered the minimum stan-
dards for judging the content validity of health measures
(41).

From these three sources, a 69 statement questionnaire,
relating to the past 4 weeks, was constructed. The item pool
was reduced in two steps. After a pilot study (n = 18), items
with low prevalence were deleted or combined with others,
and then statements were reworded to increase clarity. The
modified questionnaire was then administered to a larger sam-
ple (n = 283). Items with highly skewed distributions or large
amounts of missing data were removed, as were items with
strong multicollinearity or low factor loadings after principal
component analysis. The remaining 31 items gave six principal
components (breathlessness, concerns, mood, social, cough,
and control). Items loading on the latter two domains were
then dropped because of low item-total correlations.

This item reduction procedure resulted in a 20-item ques-
tionnaire with four subscales: breathlessness, concerns, mood,
and social. Item phrasing varies with domain.

Construct validity was assessed in a community sample by
correlating AQLQ-S scores with medical markers of disease
severity. Weak, nonsignificant correlations were found in the
expected direction with FEV1% predicted and the degree of
bronchial hyperresponsiveness. The correlations with physio-
logical measures were strongest for the domains of ‘breath-
lessness’ and ‘concerns’, followed by ‘social’, and weakest for
‘mood’. Mean QoL scores were closely linked to the number
of asthma medications (P = 0.003).

In a separate study, the AQLQ-S was evaluated as a
measure of change. Responsiveness was assessed by compar-
ing change over 4 months in AQLQ-S scores in a group of
19 patients with improving asthma and 20 with stable
asthma. The AQLQ-S was able to detect differences between
the two groups (P = 0.007). As predicted, a change in
AQLQ-S score was correlated with changes in symptom score
and in bronchial hyperresponsiveness. The correlations with
changes in peak flow variability and changes in SIP scores
were in the expected direction, but weaker than expected.

Formal validation studies have been carried out for Ameri-
can English (42), Spanish (43), and German versions of the
AQLQ-S (44).

LWAQ

The Living with Asthma Questionnaire (LWAQ) was devel-
oped in the United Kingdom in 1993 for adults with asthma
8. 9).
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The original paper emphasizes that ‘quality of life’ refers
to the patient’s own subjective interpretation of their life
(‘functional effect of an illness and its consequent therapy
upon a patient, as perceived by the patient’), in contrast to
the physician’s assessment. The scale was developed to be
consistent with this definition. The authors also emphasize
that QoL is multidomain, ‘in that a particular condition may
affect life experiences in a variety of ways’. The method used
to elicit patient responses in the item generation phase reveals
the implicit conceptual model adopted, in which patients
were asked about their ‘everyday life experiences of living
with asthma’.

Item selection was informed by focus groups as it was con-
sidered that one-to-one interviews might be intimidating. The
first questionnaire included 101 items, grouped into eleven
domains: social/leisure, sport, sleep, holidays, work and other
activities, colds, mobility, effects on others, medication usage,
doctors, and dysphoric states and attitudes. A two-item
domain on sexual behavior was later added in recognition
that the groups may have felt inhibited discussing sexual
activity.

The first version of the questionnaire was completed by
101 primary care patients. Data were subjected to principal
factor analysis. Items were deleted if >70% patients gave
one response (indicating poor discrimination), factor loading
on the first factor was <0.3, or if questions were reported as
problematic. Seventy-seven items were retained, and these
were then administered to patients (n = 150) recruited from
General Practice. Further principal factor analysis indicated
a single-factor solution. Some negative items with low factor
loading were made positive, assuming that their negativity
had led to problems in comprehension. The revised question-
naire consisted of 43 negative and 29 positive items that were
piloted in 405 patients, and four further items were deleted
following factor analysis.

A further factor analysis (n = 282) indicated a one-factor
solution again, indicating unidimensionality of the construct,
but the variance explained by the first factor (30%) was
higher compared with the third version.

The final questionnaire includes 68 items in eleven
domains: social/leisure (six items), sport (three items), holi-
days (three items), sleep (four items), work and other activi-
ties (six items), colds (five items), mobility (six items), effects
on others (five items), medication usage (six items), sex (one
item), and over one-third of items are grouped into the one
domain ‘dysphoric states and attitudes’. The questionnaire
includes both negative and positive items, for instance ‘I sleep
badly because of my asthma’ or ‘I can run like other people’.
In this way, it compensates for acquiescence bias, that is the
tendency to respond ‘yes’ irrespective of item content.

Validity was established by comparing different subgroups
of patients (age, sex, and route of recruitment) and by
confirming expected differences. It was found that QoL
decreased with age, was slightly lower in men, and was lower
in participants recruited through the Asthma Society com-
pared with those recruited through GPs. Further evidence of
validity comes from positive correlations with the Sickness
Impact Profile (r = 0.66) and negative correlations with peak

Apfelbacher et al.

flow (r = —0.44) (9). In another study, QoL correlated with
steroid prescribing (r = 0.35)(45).

Responsiveness of the LWAQ has not been reported in
separate validation studies, only in the context of clinical
trials (46).

The LWAQ has been validated in Norwegian (47). An
unvalidated Bulgarian version is available from the Web site
of the research group ‘Psychology of Holistic Health’ (http://
www.psychhealth.org.uk/questionnaires.html).

SGRQ

The St George’s Respiratory Questionnaire (SGRQ) was
developed in 1991 for adults with chronic airflow obstruc-
tion/limitation aged >20 (10, 11).

The authors had previously noted ‘considerable restrictions
on the physical and social aspects of the lives of patients with
this chronic disease’ resulting in impaired QoL (48). The
development of the SGRQ was inspired by an established
measure of general health, the Sickness Impact Profile (SIP)
(31), which was being used in patients with chronic airflow
limitation (49) but was felt to be insufficiently sensitive for
people with mild to moderate airway disease.

The two SGRQ validation papers state that the final
version of the questionnaire consists of 76 items, but actually
it has 50 items with 76 weighted responses (Jones, personal
communication). The items are organized into three content
areas: symptoms [originally frequency and severity of symp-
toms in the ‘past 12 months’, later validated for ‘past month’
and also satisfactorily used for ‘past 3 months’ (50)], activi-
ties (causing or limited by breathlessness), and impacts (social
functioning impairment and psychological disturbances
resulting from airways disease). It is stated that items relating
to anxiety and depression were not included in the SGRQ
because established measures existed for these constructs
(11).

Each item in the SGRQ has an empirically derived weight
(range 0-100) (48). The scores are calculated as the percent-
age of the summed weights of positive items relative to the
summed weights of all items (for each component, and in
total) (50), so the scores for the domains as well as the total
score range from 0 to 100%. Demographic and disease char-
acteristics had only minimal effects on the weights (48, 51).

Validity of the SGRQ was established by a comparison
with other measures of disease activity and general health
(11). Each domain of the questionnaire correlated with refer-
ence measurements relevant to the different sections of the
questionnaire in a multivariable regression model. Cough and
wheeze were the strongest correlates with SGRQ symptom
score, while the SGRQ activity score correlated best with the
6-min walking distance test (6 MWD) and the MRC dyspnea
grade. The correlations with the SGRQ impacts section and
the total score were more evenly distributed and included
anxiety, walking distance, dyspnea, and wheeze. Significant
correlations of the SGRQ with FEV,, FVC, 6MWD, dysp-
nea, anxiety, and depression [measured by the Hospital Anxi-
ety and Depression Scale (52)] were similar compared with
the correlations with the SIP. However, the regression slopes
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against the reference measures were greater when the SGRQ
was used as outcome compared with the SIP (11). Hence, it
was concluded that the SGRQ was more sensitive to differ-
ences in the health of patients with airflow limitation.

Furthermore, when re-administered after 1 year (n > 120),
significant correlations were found between change in SGRQ
total score and changes in FVC, anxiety, and dyspnea (10). It
was concluded that the measure was able to quantify change
over an extended period of time. It is also noteworthy that
correlations between different measures of disease activity in
cross-sectional comparisons were higher than correlations
between changes in the same variables over 1 year.

When relating differences in questionnaire score to differ-
ences in disease activity, it was found that a four-point
change in SGRQ score corresponded to a 6% change in
6MWD (11). This change was the mean change following
therapy as calculated from a number of published studies,
and hence a four-point change in SGRQ score is considered
to indicate a clinically significant difference.

The SGRQ exists in 73 languages. Most of these versions
were produced as collaborations between St George’s Univer-
sity of London and the MAPI Institute or Health Research
Associates (http://www.hrainc.net).

Spanish (53), Swedish (54), American English (55), Polish
(56), and Chinese (57) versions of the SGRQ have been for-
mally validated, but only the Polish and Chinese validation
studies included patients with asthma.

QOL-RIQ

The Quality of Life for Respiratory Illness Questionnaire
(QOL-RIQ) was developed in 1997 for use in chronic nonspe-
cific lung disease (CNSLD), i.e. asthma and COPD (25, 58).

The authors state two guiding principles: first, that QoL
questionnaires should at least include the areas of physical
and functional status, psychological status, and social func-
tioning (59). Second, that the development would encompass
the stages described by Guyatt et al. (60).

Initially, 221 items were generated and grouped into 12
subscales: breathing problems; other physical problems
related to CNSLD; situations and/or substances that can trig-
ger or enhance breathing problems; other problems, such as
financial, relating to the treatment of CNSLD; emotions
relating to breathing problems; general activities; daily and
domestic activities; sport, hobbies, and leisure pursuits; social
activities; sexuality and relationships; occupation and work;
and schooling/training.

Factor analysis was used to reduce the item pool to 55
items grouped into seven subscales: breathing problems;
physical problems related to chest problems; emotions related
to chest problems; problems with general activities; situations
that might trigger or enhance breathing problems; daily and
domestic activities; and social activities, relationships, and
sexuality.

Construct validity was assessed by analyzing correlations
between the total score and its seven subscales with illness
severity indicators (degree of dyspnea, frequency of attacks,
subjective severity, GP visits, absence from work). When all
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subscales were combined, and all illness severity indicators
were combined, the correlation was r = 0.65. A regression
analysis was also performed, using the QoL score as the
dependent variable. Most of the variance was explained by
indicators of illness severity, particularly subjective severity of
attacks that explained 25.3% of the variance. Less than 10%
of the variance was explained by symptoms of chronic
wheeze or chronic cough. The contribution of background
characteristics (gender, diagnosis, age, smoking, illness dura-
tion) was not significant.

Further evidence for validity was obtained from the longi-
tudinal study (n = 108) discussed previously (61). All QOL-
RIQ scores were significantly correlated with self-rated
change in health, in disease symptoms and with change in
self-assessed health status. There were also significant correla-
tions between QoL-RIQ change scores and change in experi-
enced invalidity, emotional well-being, anxiety, depressive
symptoms, and RAND-36 domains. This study also provides
evidence for responsiveness in that domains and total
QoL-RIQ score changed significantly over time.

A MID of 0.5 was calculated, using a retrospective global
rating of change question. The authors concede that retro-
spective computation might be biased because of poor patient
recall of their initial health status. It has been shown sepa-
rately that retrospective assessment of change tends to be
significantly higher than serial assessment of change (62).

The questionnaire is available in English and Dutch.

Rhinasthma

The Rhinasthma questionnaire was developed for adult
patients suffering from rhinitis and/or asthma (18) to reflect
the united airways disease hypothesis (63, 64).

Quality of life is considered to be the patient’s subjective
point of view and to offer a more comprehensive description
of the impact of both disease and its therapy on everyday
life, when compared to the physician-defined concept of
health status. It is emphasized that the new instrument
includes the functional, physical, and emotional problems
experienced by adult patients with respiratory allergy.

A 42-item pool of symptoms, problems, and limitations
arising from asthma and rhinoconjunctivitis was generated,
and the items were administered to 148 outpatients. Patients
were asked to rate items from 1 = ‘not important’ to
4 = ‘very important’ to enable an importance score to be
calculated (frequency of item selection x mean importance).
Based on this composite score, 12 items were deleted.

In the validation phase, 104 patients with respiratory
allergy [rhinoconjunctivitis alone (42), asthma and rhinocon-
junctivitis (62)] completed the Rhinasthma questionnaire
and the SF-36. Criterion validity was assessed by comparing
Rhinasthma scores of patients with rhinitis to scores of
patients with both asthma and rhinitis. The average scores of
14 items differed significantly between the patients with rhini-
tis alone and those with both asthma and rhinitis.

Following principal component analysis, a three-factor
solution explained 52% of the variance. In addition, concor-
dance between SF-36 and Rhinasthma was evaluated to
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verify the ability of the new instrument to differentiate
between patients with rhinitis alone and patients with rhino-
conjunctivitis and asthma. All SF-36 domains were signifi-
cantly different between these two patient groups.

Responsiveness of the instrument was evaluated in 27
patients with respiratory allergy (persistent rhinitis and
intermittent asthma) who were assessed at baseline and after
3 weeks treatment with cetirizine. Eighteen items of the
Rhinasthma showed a significant difference after 3 weeks.
One formal validation study of Rhinasthma has been con-
ducted in German (65).

Summary

A full summary of the information relating to the review cri-
teria is presented in Tables 1 and 2. In addition, the tables
contain information on reliability assessment, burden of com-
pletion, scoring and administration format together with esti-
mated coefficients and effect sizes relating to the validity
assessment of the questionnaires.

The asthma QoL questionnaires reviewed here differ from
each other in several aspects, including the underlying (often
implicit) concepts operationalized, the sources used for item
generation, the way in which the items are generated, the
statistical approach used to reduce the initial item pool, the
estimation of reliability, the degree to which patient feedback
is used, how validity is assessed, how to interpret a change in
score, how the burden imposed on patients is assessed, and
the rigor with which cultural and language adaptations are
conducted.

The questionnaires also differ regarding the fractional con-
tent of symptom-related items (ranging from 0% to 38%).
This considerable variation between instruments means that
they must never be assumed to be measuring the same con-
struct. However, the questionnaires form a family, because
they resemble each other beyond random occurrence of simi-
larity and share certain characteristics, most obviously the
inclusion of items relating to activity limitation or mood
disturbance. Strengths and potential weaknesses of the
measures are listed in Table 3.

Conceptual model and questionnaire content

The ideal stages in HRQoL questionnaire development are
set out in Table 4 (23). Interestingly, none of the question-
naires reviewed has been developed with the recommended
first step, the identification of an explicit conceptual model of
QoL. Instead, the developers seem to have defined what is
being measured by the content of their questionnaire. This
lack of conceptual model and the wide variation in metho-
dological development have also been observed in other
disease areas, for example in health outcome measures for
osteoarthritis (66). The lack of clear definitions of QoL and
the fact that it is operationalized in a number of ways were
first noted in a review of empirical studies published between
1980 and 1994 (67). Four of the questionnaires reviewed
here preceded this publication, and the subsequent ones
(QoL-RIQ, Rhinasthma) were inattentive.
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The questionnaires contain symptoms or symptom lists to
a varying degree (from 0% in the Rhinasthma and the
AQLQ-S to 38% in the AQLQ-J). While symptom scores do
have a place in the assessment of patients with asthma (68),
their inclusion in a QoL measure is questionable. Health-
related QoL is a multidimensional concept representing the
patient’s overall perception of the impact of the illness and
its treatment (23). The perception and impact of symptoms
should thus be included in measures of QoL, but not symp-
toms per se. The need for QoL measures to be distinct from
symptom scores is illustrated in this hypothetical example:
imagine a patient with mild, controlled allergic asthma who
still experiences symptoms such as wheezing during the pollen
season. Suppose further that this patient has experienced
this since childhood, has adjusted well, and perceives little
QoL impairment. Assessing QoL with a questionnaire that
captures the frequency of symptoms would exaggerate the
impairment of QoL.

Variation in methodological development

While developers generally seem to follow the steps involved
in questionnaire development (in contrast to defining a theo-
retical framework), there is wide variation in the methods
they have chosen to adopt. The methodologies used for item
generation involve patients, experts, and published literature
to varying degrees. For item reduction, either the importance
rating method (AQLQ-J, Rhinasthma) or factor analysis/
principal components analysis (AQLQ-S, LWAQ, ROQ-
QOL) was used. These methods differ fundamentally. When
both methods were compared to reduce 152 items that are
potentially troublesome to patients with asthma, two appre-
ciably different instruments resulted (69). The psychometric
method discarded the highest impact emotional and environ-
mental items and included mainly items related to fatigue
instead. The choice of method is rarely justified in the publi-
cation, and one is left to speculate that these different
approaches arise because of variations in expertise or differ-
ing constraints of money and time.

Choosing a questionnaire

There are several possible approaches for choosing between
the questionnaires, given that they are all similar, but also
distinct.

Formal review and scoring system

The formal review process generates a lot of data that are
difficult to assimilate. We developed a scoring system, but
such a scoring system may give inappropriate precision
because it may neglect the impact of weak conceptual
foundations. It has been argued that the validation of weak
constructs makes only a small contribution toward good sci-
ence (70) because strong validation studies cannot compensate
for a lack of conceptual modeling at the start of a question-
naire development procedure. Elements from the validation
studies are thus overrepresented in a scoring system.

© 2010 John Wiley & Sons A/S
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Table 2 Validity of the six asthma-specific QoL measures

(A) AQLQ-J
Juniper 1993 Am Rev Respir Dis
(39 patients with symptomatic asthma)

Cross-sectional correlations
e Asthma QoL and clinical asthma
FEV1% predicted [activities: r = 0.06 (ns), symptoms: r = 0.11 (ns), emotions: r = 0.18 (ns), environment: r = 0.08 (ns)]
Airway hyperresponsiveness to methacholine [PC20, mg/ml] [activities: r = 0.07 (ns), symptoms: r = 0.00 (ns), emotions: r = 0.11 (ns), envir-
onment: r = 0.14 (ns)]
Asthma control [activities: r = 0.31 (ns), symptoms: r = 0.69 (P < 0.001), emotions: r = 0.36 (P < 0.05), environment: r = 0.45 (P < 0.05)]
Peak expiratory flow rate [I/min] [activities: r = 0.09 (ns), symptoms: r = 0.13 (ns), emotions: r = 0.04 (ns), environment: r = 0.16 (ns)]
e Asthma QoL and generic QoL
Sickness impact profile
- Physical domain [activities: r = 0.52 (P < 0.001), symptoms: r = 0.38 (P < 0.05), emotions: r = 0.28 (ns), environment: r = 0.43 (P < 0.05)]
- Psychosocial function [activities: r = 0.37 (P < 0.05), symptoms: r = 0.30 (ns), emotions: r = 0.39 (P < 0.05), environment: r = 0.40
(P < 0.05)]
Rand general health survey
- Physical [activities: r = 0.81 (P < 0.001), symptoms: r = 0.60 (P < 0.001), emotions: r = 0.53 (P < 0.001), environment: r = 0.69 (P < 0.001)]
- Emotional [activities: r = 0.09 (ns), symptoms: r = 0.38 (P < 0.05), emotions: r = 0.49 (P < 0.05), environment: r = 0.32 (ns)]

Longitudinal correlations
e Change in asthma QoL and change in clinical asthma:
Asthma control [activities: r= 0.57 (P < 0.001), symptoms: r = 0.67 (P < 0.001), emotions: r = 0.63 (P < 0.001), environment: r = 0.40
(p < 0.001)]
Medication requirements [activities: r = 0.45 (P < 0.001), symptoms: r = 0.50 (P < 0.001), emotions: r = 0.30 (P < 0.05), environment:
r=0.34 (P<0.05]
FEV1, % predicted [activities: r = 0.28 (P < 0.05), symptoms: r = 0.27 (P < 0.05), emotions: r = 0.43 (P < 0.001), environment: r = 0.29
(P < 0.05)]
Airway hyperresponsiveness to methacholine [PC 20, mg/ml] [activities: r = 0.26 (P < 0.05), symptoms: r = 0.26 (P < 0.05), emotions:
r=0.30 (P < 0.05), environment: r = 0.30 (P < 0.05)]
Peak expiratory flow rate [I/min] [activities: r = 0.41 (P < 0.001), symptoms: r = 0.42 (P < 0.001), emotions: r = 0.38 (P < 0.001), environ-
ment: r = 0.33 (P < 0.05)]
e Change in asthma QoL and generic QoL
Sickness impact profile (SIP)

- Physical domain [activities: r = 0.24 (P < 0.05), symptoms: r = 0.20 (ns), emotions: r = 0.23 (ns), environment: r = 0.17 (ns)]

- Psychosocial function domain [activities: 0.07 (ns), symptoms: 0.19 (ns), emotions: 0.27 (P < 0.05), environment: 0.00 (ns)]
Rand general health survey

- Physical domain [activities: r= 0.51 (P < 0.001), symptoms: r = 0.46 (P < 0.001), emotions: r = 0.49 (P < 0.001), environment: r = 0.36

(<0.05)]

- Emotional domain [activities: r = 0.34 (P < 0.05), symptoms: r = 0.31 (P < 0.05), emotions: r = 0.30 (P < 0.05), environment: r = 0.37 (P < 0.001)]
e Change in asthma QoL with asthma global ratings of change:
Activities [activities: 0.79 (P < 0.001), symptoms: 0.76 (P < 0.001), emotions: r = 0.75 (P < 0.001), environment: r = 0.64 (P < 0.001)]
Symptoms [activities: r = 0.78 (P < 0.001), symptoms: r = 0.82 (P < 0.001), emotions: r = 0.70 (P < 0.001), environment: r = 0.66

(P < 0.001)]
Emotions [activities: r = 0.43 (P < 0.001), symptoms: r = 0.49 (P < 0.001), emotions: r = 0.52 (P < 0.001), environment: r = 0.38

(P < 0.001)]

Responsiveness

Questionnaire sensitive to within-subject change in 26 patients in whom asthma had changed (mean score change 1.06 + 0.78 for overall
Qol, P < 0.001; 0.84 + 0.66 for activities, P < 0.001; 1.30 = 1.08 for symptoms, P < 0.001; 1.18 = 1.01 for emotions, P < 0.001;

0.66 + 0.72, P = 0.007 for environment); all changes significantly different compared with changes in 13 patients with stable asthma

(P < 0.001 for overall QoL, activities, symptoms, emotions; P = 0.007 for environment)

(B) AQLQ-S
Marks 1992 J Clin Epidemiol

Cross-sectional correlations [Spearman’s correlation coefficient and 95% Cl]

e Asthma QoL and clinical asthma

FEV1, % predicted (n = 82): breathlessness: r = —=0.20 (-0.40-0.02); mood: r = —0.10 (-0.31-0.12); social: r = =0.15 (-0.36-0.07); concerns:
r=-0.18 (-0.38-0.04); total: r = —=0.20 (-0.40-0.01)

© 2010 John Wiley & Sons A/S
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Table 2 (Continued)

Provocative dose histamine required to cause 20% fall in FEV, [PD2oFEV4] (n = 81): breathlessness: r = —=0.19 (-0.40-0.03); mood:
r=-0.01 (-0.22-0.21); social: r = —0.18 (-0.38-0.04); concerns: r = —0.20 (-0.40-0.02); total: r = —0.16 (-0.36-0.06)

Number of drugs (n = 85): breathlessness: r = 0.42 (0.23-0.58); mood: r = 0.15 (-0.07-0.35); social: r = 0.37 (0.17-0.54); concerns: r = 0.43
(0.23-0.59); total: r = 0.38 (0.18-0.55)

Marks 1993 J Clin Epidemiol

Longitudinal correlations [Pearson’s correlation coefficient]

e Change in asthma QoL and change in clinical asthma:

Symptoms: breathlessness: r = 0.13 (-0.27-0.48); mood: r = —0.06 (-0.43-0.33); social: r = 0.52 (0.18-0.75); concerns: r = 0.37 (=0.01-
0.66); total: r = 0.37 (-0.04-0.64)

Peak flow variability: breathlessness: r = =0.15 (-0.49-0.24); mood: r = —0.06 (—0.43-0.22); social: r = 0.51 (0.17-0.74); concerns: r = 0.02
(-=0.36-0.39); total: r = 0.12 (-0.26-0.47)

Log1oDRR (ratio of final %FEV1 fall from baseline to final cumulative dose of histamine administered): breathlessness: r = 0.21 (-0.14-0.50);
mood: r = 0.14 (-0.20-0.46); social: r = 0.47 (0.16-0.70); concerns: r = 0.32 (-0.01-0.56); total: r = 0.38 (0.06-0.64)

e Change in asthma QoL and generic QoL

SIP Total; breathlessness: r = 0.03 (-0.27-0.32); mood: r = 0.19 (—0.12-0.46); social: r = 0.20 (-0.13-0.44); concerns: r = 0.23 (-0.07-0.50);
total: r=0.18 (-0.12-0.45)

SIP Psychosocial; breathlessness: r= —0.18 (—0.45-0.12); mood: r = 0.10 (-0.20-0.39); social: r = 0.04 (-0.26-0.33); concerns: r = 0.09
(-0.21-0.38); total: r = —0.01 (-0.31-0.29)

Responsiveness* [responsiveness index, 95% Cl]
Breathlessness: r = 1.49 (0.52-2.58); Mood: r = 0.82 (0.23-1.47); Social: r = 1.24 (0.47-2.11); Concerns: r = 0.91 (0.41-1.49); Total: r = 1.31
(0.62-2.09)

(C) LWAQ
Hyland 1991 J Psychosom Res

Confirmation of expected group differences (/N = 228):
Decrease of QoL with increasing and poorer QoL in males compared to females (no formal test carried out)

Hyland 1991 Resp Med

Cross-sectional correlation
SIP: r=0.66 (n = 76)

Hyland 1993 British Journal of Clinical Psychology

Cross-sectional correlation (Pearson correlation coefficient), n = 42

Steroid prescribing: r = 0.35 (P < 0.05)

FVC: r=-0.39 (P < 0.01)

FEV1: r=0.40 (P < 0.01)

PEF: r=-0.44 (P < 0.01)

ASCT, Panicfear: r= 0.41 (P < 0.01); Airways obstruction: r = 0.52 (P < 0.01); Hyperventilation: r = 0.47 (P < 0.01); Fatigue: r = 0.65
(P < 0.01); Irritability: r = 0.41 (P < 0.01)

(D) SGRQ
Jones 1992 Am Rev Respir Dis

Comparison of SGRQ scores and reference measures of disease activity (V= 141):

o SGRQ symptom score significantly higher in patients with cough (70.4 + 11.1 vs51.9 + 23.7, P < 0.0001), sputum production
(69.5 £ 12.0vsb4.1 + 15.2, P < 0.0001) and frequent/daily wheeze (daily wheeze: 69.4 + 23.3, <daily wheeze: 53.2 + 13.2, no wheeze:

46.4 + 12.5; P < 0.0001)

e Correlations () of SGRQ symptom score with FEV;% pred (-0.01, P> 0.01), FVC % pred (—0.06, P < 0.01), Saop, rest? (-0.02, P> 0.01),
6-MWD*® (-0.07, P < 0.01), MRC dyspnea grade (0.13, P < 0.0001), anxiety (0.12, P < 0.001), depression (0.08, P < 0.001), SIP physical
(0.12, P < 0.0001), SIP psychosocial (0.07, P < 0.01), SIP total (0.11, P < 0.0001)

e SGRQ activity score higher in patients with frequent wheeze (daily wheeze: 61.7 + 23.3, <daily wheeze: 48.8 + 22.2, no wheeze:

36.3 £ 19.3; P < 0.0001)

e Correlations of SGRQ activity score with

FEV,% pred (—0.08, P < 0.001), FVC % pred (—0.10, P < 0.0001), Saoy, rest! (-0.04, P = 0.02), 6-MWD?® (-0.35, P < 0.0001), MRC dyspnea

grade (0.50, P < 0.0001), anxiety (0.20, P < 0.001), depression (0.23, P < 0.0001), SIP physical (0.38, P < 0.0001), SIP psychosocial (0.28,

P < 0.0001), SIP total (0.39, P < 0.0001)
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e SGRQ impact score significantly higher in patients with cough (43.5 + 23.3 vs 27.2 + 18.8, P < 0.0001), sputum (42.8 + 22.9 vs
30.9 + 19.9, P = 0.002) and frequent wheeze (daily: 46.2 + 22.5, <daily: 25.8 + 13.4, none: 15.9 + 13.0; P < 0.0001)

e SGRQ impact score significantly higher in patients with cough (43.5 + 23.3 vs 27.2 + 18.8, P < 0.0001), sputum (42.8 + 22.9 vs

30.9 £ 19.9, P = 0.002) and frequent wheeze (daily: 46.2 + 22.5, <daily: 25.8 + 13.4, none: 15.9 + 13.0; P < 0.0001)

e Correlations () of SGRQ impact score with FEV,% pred (-0.07, P < 0.01), FVC % pred (-0.20, P < 0.0001), Sao2, rest! (-0.01,
P> 0.01), 6MWD?® (-0.35, P < 0.0001), MRC dyspnea grade (0.44, P < 0.0001), anxiety (0.38, P < 0.001), depression (0.39, P < 0.0001),
SIP physical (0.48, P < 0.0001), SIP psychosocial (0.42, P < 0.0001), SIP total (0.54, P < 0.0001)

e SGRQ total score significantly higher in patients with cough (43.5 + 19.7 vs 29.2 + 17.0, p < 0.0001), sputum (52.1 + 19.5 vs 42.0 + 18.5,
P < 0.002) and wheeze (daily wheeze: 55.2 + 18.9, <daily wheeze: 37.9 + 13.4, no wheeze: 27.2 + 13.2; P < 0.0001)

e Slopes of linear regressions between total SGRQ score (dependent variable) and FVC [%pred] = —-0.43;6-MWD [Meters] = —-0.11; Dyspnea
[Grade] = 10.1; Anxiety [Units] = 2.52; Depression [Units] = 3.27; SIP total [Units] = 1.67 [correlation significant in each case, P < 0.0001]

e ANOVA model with SGRQ symptom score as dependent variable [SS = sum of squares]:
Cough: SS = 4799 (P = 0.0001); Wheeze: SS = 3443 (P = 0.0001); Dyspnea: SS = 919 (P = 0.16); 6-MWD®: SS = 434 (P = 0.53);
Anxiety: SS = 652 (P = 0.02) [adjusted r* for model: 0.53]

e ANovAa model with SGRQ activity score as dependent variable [SS=sum of squares]:
Cough: SS = 0.8 (P = 0.95); Wheeze: SS = 1257 (P = 0.09); Dyspnea: SS = 12020 (P = 0.0001); 6-MWD®: SS = 2050 (P = 0.005); Anxiety:
SS = 1559 (P = 0.01)[adjusted r? for model: 0.56]

e AnovA model with SGRQ impact score as dependent variable [SS = sum of squares]:
Cough: SS = 367 (P = 0.12); Wheeze: SS = 3433 (P = 0.0001); Dyspnea: SS = 5180 (P = 0.0001); 6-MWD®: SS = 1483 (P = 0.002);
Anxiety: SS = 7187 (P = 0.0001)[adjusted r* for model: 0.70]

e Anova model with SGRQ total score as dependent variable [SS = sum of squares]:
Cough: SS = 385 (P = 0.03); Wheeze: SS = 2569 (P = 0.0001); Dyspnea: SS = 5485 (P = 0.0001); 6-MWD®: SS = 1077 (P = 0.02); Anxi-
ety: SS = 3625 (P = 0.0001)[adjusted * for model: 0.72]

Responsiveness (n = 133)
Linear regressions between changes in SGRQ total score and changes in reference measures of disease activity 1 year apart (slopes)
FEV1, % pred: —0.21 (* = 0.05, P = 0.01)
FVC, % pred: —=0.23 (* = 0.07, P = 0.002)
6-MWD: -0.05 (* = 0.13, P = 0.0001)
Exercise Sa02, %: correlation not significant
Anxiety: 0.81 (7 = 0.03, P = 0.03)
Depression: 1.61 (7 = 0.12, P = 0.0001)
MRC dyspnea: 4.44 (* = 0.22, P = 0.0001)
Sickness impact profile
- Physical: correlation not significant
- Psychosocial: 0.40 (’=0.09, P = 0.0005)
- Total: 0.51 (#=0.51, P = 0.0002)
ANOVA with change in total SGRQ score over 1 year as dependent variable and changes in reference measures of disease activity as factors
(sum of squares)
Change in wheeze: 2261 (P = 0.0001)
Change in MRC dyspnea grade: 3455 (P = 0.0001)
Change in anxiety score: 1043 (P = 0.002)
Change in FVC, % pred: 411 (P = 0.05)

(E) QOL-RIQ
Maille 1997 Resp Med (146 patients)

Correlation with illness severity indicators [Spearman rank correlation coefficients]

e Degree of dyspnea (MRCQ)

Total score (r = 0.49); breathing problems (r = 0.34); physical problems (r = 0.41); emotions (r = 0.33); general activities (r = 0.40); situations
triggering or enhancing breathing problems (r = 0.41); daily and domestic activities (r = 0.40); social activities, relationships and sexuality
(r=0.30)

e Frequency of attacks

Total score (r = 0.45); breathing problems (r = 0.32); physical problems (r = 0.39); emotions (r = 0.30); general activities (r = 0.31); situations trig-
gering or enhancing breathing problems (r = 0.33); daily and domestic activities (r = 0.35); social activities, relationships and sexuality (r = 0.23)

e Subjective severity

Total score (r = 0.49); breathing problems (r = 0.34); physical problems (r = 0.41); emotions (r = 0.33); general activities (r = 0.40); situations trig-
gering or enhancing breathing problems (r = 0.41); daily and domestic activities (r = 0.40; social activities, relationships and sexuality (r = 0.30)
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e Visjts to GPs

Total score (r = 0.47); breathing problems (r = 0.48); physical problems (r = 0.40); emotions (r = 0.34); general activities (r = 0.26); situations
triggering or enhancing breathing problems (r = 0.27); daily and domestic activities (r = 0.48); social activities, relationships and sexuality
(r=10.43)

e Absence from work

Total score (r = 0.46); breathing problems (r = 0.40); physical problems (r = 0.41); emotions (r = 0.40); general activities (r = 0.31); situations
triggering or enhancing breathing problems (r = 0.32); daily and domestic activities (r = 0.29); social activities, relationships and sexuality
(r=10.31)

(all correlations significant, P < 0.01)

Regression analysis with QoL-RIQ total score as dependent variable [explained variance]
lliness severity

Subjective severity of attacks: 25.3% (P = 0.000)

Grade of dyspnea (MRCQ score): 17.5% (P = 0.000)

Absence from work: 16.5% (P = 0.000)

Frequency of attacks: 12.8% (P = 0.000)

Visits to GP: 10.3% (P = 0.000)

Background characteristics

Gender: 1.7 (ns); diagnosis (asthma vs COPD): 1.3 (ns); age: 0.9 (ns); ever smoked: 0.9 (ns); duration of illness: 0.5 (ns)
Symptoms

Chronic wheeze: 9.8 (P = 0.000); chronic cough: 7.9 (P = 0.001)

Van Stel 2003 Quality of Life Research (108 patients)

Correlations of QoL-RIQ change scores with change in health status and psychological functioning [Spearman rank correlation
coefficients]

o Self-assessed health status

Total score: 0.61 (P < 0.001); breathing problems: 0.39 (P < 0.001); physical problems: 0.45 (P < 0.001); emotions: 0.49 (P < 0.001); general
activities: 0.54 (P < 0.001); triggers (weather): 0.37 (P < 0.001); daily/domestic activities: 0.48 (P < 0.001); social activities: 0.42 (P < 0.001)
e Self-rated change in disease symptoms

Total score: 0.48 (P < 0.001); breathing problems: 0.32 (P < 0.01); physical problems: 0.34 (P < 0.001); emotions: 0.37 (P < 0.001); general
activities: 0.51 (P < 0.001); triggers (weather): 0.20 (P < 0.001); daily/domestic activities: 0.48 (P < 0.001); social activities: 0.42 (P < 0.001)
e Emotional well-being

Total score: 0.27 (P < 0.05); breathing problems: 0.18 (ns); physical problems: 0.34 (P < 0.01); emotions: 0.40 (P < 0.001); general activities:
0.25 (P < 0.05); triggers (weather): 0.12 (ns); daily/domestic activities: 0.15 (ns); social activities: 0.17 (ns)

e Experienced invalidity

Total score: 0.41 (P < 0.001); breathing problems: 0.31 (P < 0.01); physical problems: 0.37 (P < 0.001); emotions: 0.42 (P < 0.001); general
activities: 0.25 (P < 0.05); triggers (weather): 0.17 (ns); daily/domestic activities: 0.34 (P < 0.01); social activities: 0.39 (P < 0.01)

e Anxiety

Total score: 0.20 (P < 0.05); breathing problems: 0.09 (ns); physical problems: 0.19 (ns); emotions: 0.40 (P < 0.001); general activities: 0.11
(ns); triggers (weather): 0.11 (ns); daily/domestic activities: 0.10 (ns); social activities: 0.16 (ns)

e Depressive symptoms

Total score: 0.30 (P < 0.01); breathing problems: 0.11 (ns); physical problems: 0.37 (P < 0.001); emotions: 0.47 (P < 0.001); general activ-
ities: 0.30 (P < 0.01); triggers (weather): 0.13 (ns); daily/domestic activities: 0.13 (ns); social activities: 0.31 (P < 0.05)

Correlations of QoL-RIQ change scores with Rand-36 change scores [Spearman rank correlation coefficients]

e Health change

Total score: 0.54 (P < 0.01); breathing problems: 0.49 (P < 0.01); physical problems: 0.35 (P < 0.05); emotions: 0.41 (P < 0.05); general
activities: 0.45 (P < 0.05); triggers (weather): 0.41 (P < 0.05); daily/domestic activities: 0.54 (P < 0.01); social activities: 0.38 (ns)

e Physical functioning

Total score: 0.52 (P < 0.01); breathing problems: 0.28 (ns); physical problems: 0.25 (ns); emotions: 0.22 (ns); general activities: 0.66

(P < 0.001); triggers (weather): 0.29 (ns); daily/domestic activities: 0.51 (P < 0.01); social activities: 0.68 (P < 0.01)

e Social functioning

Total score: 0.56 (P < 0.01); breathing problems: 0.35 (ns); physical problems: 0.05 (ns); emotions: 0.47 (P < 0.01); general activities: 0.46
(P < 0.05); triggers (weather): 0.29 (ns)

Daily/domestic activities: 0.43 (P < 0.05); social activities: 0.45 (ns)

e Role-physical

Total score: 0.57 (P < 0.001); breathing problems: 0.47 (P < 0.01); physical problems: 0.19 (ns); emotions: 0.61 (P < 0.001); general activ-
ities: 0.57 (P < 0.01); triggers (weather): 0.19 (ns); daily/domestic activities: 0.46 (P < 0.05); social activities: 0.34 (ns)
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e Role-mental

Total score: 0.25 (ns); breathing problems: 0.25 (ns); physical problems: 0.23 (ns); emotions: 0.12 (ns); general activities: 0.29 (ns); triggers
(weather): 0.13 (ns); daily/domestic activities: 0.11 (ns); social activities: 0.21 (ns)

o Mental health

Total score: 0.55 (P < 0.01); breathing problems: 0.31 (ns); physical problems: 0.19 (ns); emotions: 0.54 (P < 0.01); general activities: 0.56
(P < 0.01); triggers (weather): 0.41 (P < 0.05); daily/domestic activities: 0.42 (P < 0.05); social activities: 0.46 (ns)

o Vitality

Total score: 0.52 (P < 0.01); breathing problems: 0.31 (ns); physical problems: 0.18 (ns); emotions: 0.32 (ns); general activities: 0.46

(P < 0.01); triggers (weather): 0.62 (P < 0.001); daily/domestic activities: 0.38 (ns); social activities: 0.36 (ns)

e Bodily pain

Total score: 0.16 (ns); breathing problems: 0.08 (ns); physical problems: 0.09 (ns); emotions: 0.09 (ns); general activities: 0.23 (ns); triggers
(weather): 0.06 (ns); daily/domestic activities: 0.30 (ns); social activities: 0.18 (ns)

e General health

Total score: 0.22 (ns); breathing problems: 0.29 (ns); physical problems: 0.14 (ns); emotions: 0.19 (ns); general activities: 0.13 (ns); triggers
(weather): 0.14 (ns); daily/domestic activities: 0.33 (ns); social activities: 0.22 (ns)

(F) Rhinasthma
Baiardini 2003 Allergy

Comparison of QoL scores between patients with rhinoconjunctivitis and patients with rhinoconjunctivitis and asthma (n = 104

patients with respiratory allergy)

e 14 Rhinasthma items showed significantly different scores between patients with rhinoconjunctivitis and patients with rhinoconjunctivitis
and asthma

Cough: P = 0.0001; wheezing: P = 0.0001; to clear one’s throat: P = 0.001; shortness of breath: P = 0.0001; dyspnea: P = 0.0001; chest

tightness: P = 0.0001; sport activities impairment: P = 0.007; having to avoid certain environments: P = 0.002; wake up in the night:

P = 0.0001; leisure time activities limitations: P = 0.001; having to spend money: P = 0.004; having to take drugs: P = 0.0001; not being

able to do whatever desired: P = 0.0001; limitations in everyday's activities: P = 0.001

e All SF-36 domains showed significantly better scores in patients with rhinoconjunctivitis compared to patients with rhinoconjunctivitis and
asthma

Physical functioning: 94.51 + 9.06 vs 86.23 + 16.52, P = 0.0001; role physical: 85.48 + 23.96 vs 68.51 + 36.14, P = 0.001; bodily pain:

94.81 + 13.73 vs 81.84 + 26.60, P = 0.0007; general health: 68.71 + 20.48 vs 59.00 + 20.38, P = 0.0001; vitality: 64.03 + 20.26 vs

49.67 + 22.69, P = 0.005; social functioning: 82.26 + 17.61 vs 63.58 + 22.95, P = 0.0001; role emotional: 87.09 + 22.24 vs 57.25 + 36.29,

P = 0.0001; mental health: 70.06 + 15.96 vs 60.52 + 18.83, P = 0.033

Responsiveness

[Twenty-seven patients with respiratory allergy (persistent rhinitis and intermittent asthma) assessed at baseline and 3 weeks after treat-
ment with cetirizine] Eighteen items showed significant difference after 3 weeks: difficulty in concentrating on problems: P = 0.034; sport
activities impairment: P = 0.003; itchy nose: P = 0.0001; stuffy nose: P = 0.001; cough: P = 0.004; having to avoid certain environments:

P = 0.004; watery eyes: P = 0.001; sore eyes: P = 0.002; eyes redness: P = 0.0001; drugs’ side-effects: P = 0.034, itchy eyes: P = 0.0007;
wheezing: 0.014; worried of not having drugs: P = 0.046; runny nose: P = 0.0001; sneezing: P = 0.0001; limitations in everyday's activities:
P = 0.034; to clear one's throat: P = 0.025; always having to carry tissues: P = 0.021

*Calculated according to (75); magnitude of responsiveness index signifies the relative utility in distinguishing improved from stable subjects.
fTAsthma Symptom Checklist (76, 77).

tArterial oxygen saturation.

86-min walking distance.

treatment, followed by the AQ20. The correlation between
change in the questionnaire and the change in airflow limi-
tation (as measured by FEV,) was weaker with the LWAQ
(Spearman correlation coefficient r = —0.23) compared with
the AQLQ-J (r = 0.38) and the AQ20 (r = —0.40). The
changes in AQLQ-J, LWAQ, and AQ20 were only moderately
correlated with each other (AQLQ-J and LWAQ: r = —0.54,
AQLQ-J and AQ20: r = —-0.62, LWAQ and AQ20: r =
0.60). It remains speculative to what extent these observed

Head-to-head comparisons

A limited number of attempts have been made to compare
some of the asthma-specific questionnaires with each other. A
Spanish group compared the performance of the AQLQ-J and
the SGRQ (reliability, validity, responsiveness) and concluded
that neither performed better than the other (71), while a
Japanese research group reported differences in their compari-
son of the responsiveness of the AQLQ-J, the LWAQ, and a

shortened version of the SGRQ (AQ20) (72). The AQLQ-J
proved to be the most responsive measure during asthma
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differences represent true differences in validity or relate to the
diverse constructs measured by each questionnaire.
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Table 3 Strengths and potential weaknesses of the six asthma-specific QoL measures

Questionnaire Strengths

Potential weaknesses

Contains a symptom list

Few linguistic validations

Lengthy questionnaire (68 items)
Few linguistic validations

Rather long questionnaire (50 items)
Contains a symptom list

Designed for asthma and COPD

Complex calculation of scores (weights need
to be applied)

Rather long questionnaire (55 items)
Designed for chronic nonspecific lung disease
Role of symptom items unclear

Few linguistic validations

AQLQ-J Specifically designed for asthma
Linguistically validated in many languages
Validation studies in a number of languages
Potentially fine discrimination (7 response options)
Idiographic component of the original version
Widely used

AQLQ-S Specifically designed for asthma
Quick to complete (20 items)
Response format (5 options) compromise between
ease of completion and accuracy

LWAQ Specifically designed for asthma
Has 'not applicable’ option
Compensates for acquiescence bias

SGRQ Combines questions on current problems with questions on
problems in recall period (4 weeks, 3 months, 12 months)
Linguistically validated in many languages
Weights are applied to obtain domain and summary
scores
Widely used (but mainly in COPD)

QOL-RIQ Has ‘not applicable’ option

Rhinasthma Good for patients who suffer from both asthma and

rhinitis

Limited evidence for validity (in use for only a
few years)

Potentially decreased sensitivity in patients who
suffer from either rhinitis or asthma

Few linguistic validations

In another study using data from a trial comparing inhaled
salmeterol with inhaled salbutamol (73), the AQLQ-J was
again found to be more responsive compared with the
LWAQ (effect size AQLQ-J: 0.820, effect size LWAQ: 0.694;
effect size = mean score in salmeterol group/within-subject
standard deviation in salmeterol plus salbutamol group). The
correlation of change in lung function (FEV1, % pred) and
change in QoL was low for the LWAQ (Spearman rank
correlation coefficient: —0.05, n.s.), but not for the AQLQ
(r = 0.32, P<0.001). However, a Dutch-Canadian group
studied QoL during formoterol treatment and found the
LWAQ to be responsive, but not the AQLQ-J [effect size of
change (Cohen’s d) in QoL during treatment with formoterol
compared with placebo: LWAQ: 0.394 (—0.003-0.796);
AQLQ: 0.128 (-0.267-0.532)] (74). Only the symptom
domain of the AQLQ-J was responsive to change (effect size
of change (Cohen’s d): 0.316 (-0.083-0.724). These inconsis-
tent and diametrically opposed findings require further explo-
ration and at the current time make it difficult to comment
of the relative strengths of asthma-specific questionnaires.

Horses for courses

Beyond empirical grounds, the choice of instrument mostly
depends on the target population. The SGRQ and the
QOL-RIQ were developed for both chronic and reversible

airway obstruction. The SGRQ is now mainly used for
COPD (Jones, personal communication). The Rhinasthma
questionnaire is used for the concomitant assessment of both
the impact of rhinitis and asthma.

Among the six questionnaires reviewed, three were
designed solely for asthma (AQLQ-J, AQLQ-S, and LWAQ).
Of these asthma-specific questionnaires, the LWAQ is the
most comprehensive one. It also compensates for acquies-
cence bias and has a ‘not applicable’ response option. This
questionnaire should be recommended where a comprehen-
sive assessment is the goal, for instance where small groups
of patients are assessed. Despite these strengths, the LWAQ’s
three response options may render it less sensitive to detect
differences or change, compared to the seven response
options offered in the AQLQ-J. The AQLQ-J therefore offers
the finest discrimination and has, in its original version, the
unique feature of leaving five items for the choice of those
affected. This feature has the potential to increase responsive-
ness in clinical trials.

Where brevity is an issue, we would recommend the
AQLQ-S as it is the shortest of the asthma-specific question-
naires, does not include symptom-based items, and has a flexible
response format (five response options). It would thus be the
most suitable instrument to be used in population-based
cross-sectional studies where large numbers of participants
are included. The AQLQ-J appears not suitable for this
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Table 4 Ideal process for QoL questionnaire development (23)

Measuring quality of life in asthma

Table 5 Result from quantitative quality assessment*

1. Identify concepts and develop conceptual framework
a. ldentify concepts and domains that are important to patients
b. Determine intended population and research application
c. Hypothesize expected relationships among concepts

2. Create instrument
a. Generate items
b. Choose administration method, recall period, and response
scales
c. Draft instructions
d. Format instrument
e. Draft procedures for scoring and administration
f. Pilot test draft instrument
g. Refine instrument and procedures

3. Assess measurement properties
a. Assess score reliability, validity and ability to detect change
b. Evaluate administrative and respondent burden
c. Add, delete, or revise items
d. Identify meaningful differences in scores
e. Finalize instrument formats, scoring, procedures, and training
materials

4. Modify instrument
a. Concepts measured
b. Populations studied
c. Research application
d. Instrumentation
e. Method of administration

purpose, because it has an idiographic component and hence
would not yield comparable results. The standardized version
of the AQLQ-J, however, is suitable for large cross-sectional
studies.

In the quantitative quality assessment we conducted
(Table 5), the AQLQ-S obtained the highest score. However,
for use in multinational studies, it might be most convenient
to choose those questionnaires that have been linguistically
validated in many languages (AQLQ-J, SGRQ). It is very
important that questionnaires are culturally and linguistically
adapted, recognizing individuals are likely to interpret scale
items of a QoL measure in light of culturally available sub-
jective constructs of QoL (29). As it is specific for asthma,
the AQLQ-J would be preferable compared with the SGRQ
in multinational studies.

Strengths and limitations

The strength of this review is that it attempts to be compre-
hensive in the attributes considered as review criteria. We
have not provided a recommendation based on a distinction
between evaluation/discrimination/prediction because we
believe that if a measure is valid, then it will be good for
discriminative purposes as well as for evaluative or predictive
purposes. This is also reflected in including responsiveness as
an aspect of validity, rather than a separate measurement
property. We have, however, developed a more flexible
‘horses for courses’ approach.

© 2010 John Wiley & Sons A/S

Points Scored/ Percentage
Measure Maximum Score (%)
AQLQ-S 25.5/26.5 96.2
AQLQ-J 22.5/26.5 84.9
LWAQ 18.5/26.5 69.8
QoLRIQ 18/26.5 67.9
Rhinasthma 16/25.5 62.7
SGRQ 15/25.5 58.8

*Points are assigned according to the following criteria, yielding a
total score of 25.5 or 26.5: target population stated (1 point),
Purpose of the questionnaire development stated (1 point), concept
to be measured stated (1 point), conceptual model provided
(1 point), patients’ experiences elicited for item generation (1 point),
literature review performed for item generation (0.5 point), clinical
experience used for item generation (0.5 points), qualitative
research on patients’ experiences described or cited, sufficient for
replication (1 point), statistical analysis used for item reduction
described or cited (1 point), items and domains described (1 point),
patient feedback used during item reduction (1 point), items and
domains described (1 point), response format described fully for all
items (1 point), scoring described (1 point), recall period specified
(1 point), questionnaire pretested in different patients (1 point),
guestionnaire pretested for comprehensibility/wording (1 point),
scale published in the public domain (1 point), test-retest reliability
(reproducibility) assessed (1 point), internal consistency assessed,
either for total number of items or for domains (0.5 point), evidence
for content validity (1 point), evidence for construct validity (1
point), evidence for responsiveness (1 point), guidance on interpre-
tation of scores provided (1 point), patient burden assessed (time)
(1 point), patient burden assessed (effort) (1 point), information on
administration format provided (1 point), separate validation studies
for different administration formats, if applicable (1 point), further
information on application of questionnaire provided (1 point).

A limitation of this review is that it is restricted to pub-
lished literature and to studies that reported measurement
properties as primary outcomes; however, this approach is
similar to that taken in other rigorous reviews (24). We
also acknowledge that other groups might develop different
criteria for the review of questionnaires.

Conclusion

It cannot be assumed that all questionnaires that are used to
measure QoL in asthma measure the same thing. We recom-
mend to choose a QoL measure that is specifically designed
for asthma and that does not include a symptom list.
However, these requirements need to be offset against the
need for linguistically equivalent questionnaires in multi-
national studies. Also, in reality few patients may suffer from
asthma alone, but most either suffer from asthma and rhinitis
or have a form of airways obstruction in which the line
between asthma and COPD cannot be firmly established.

For all the aforementioned questionnaire development
procedures, user involvement decreases as development
progresses and psychometric analysis becomes central. We are
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not aware of any study where patients have been asked about
their preference regarding the questionnaires. It is patients
who should ultimately decide about ease of completion and
the ability of the existing questionnaires to reflect their experi-
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