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ABSTRACT: With interest in health economics growing, there is a demand for valid
methods for measuring health-related quality of life (HRQL) in asthma using utilities.
The aims of this study were to develop disease-specific versions of the standard gamble
and rating scale, to compare their measurement properties with those of the Asthma
Quality of Life Questionnaire (AQLQ) and the Medical Outcomes Survey Short-Form
36 (SF-36), as well as to determine their validity for assessing asthma-specific quality of
life.

Forty adults with symptomatic asthma participated in a 9-week observational study.
Participants completed the standard gamble, rating scale, AQLQ, SF-36 and other
measures of clinical asthma status at baseline and after 1, 5 and 9 weeks.

In patients whose asthma was stable between assessments, reliability was good for the
rating scale (intraclass correlation coefficient (ICC)~0.89) and the AQLQ (ICC~0.95)
but more modest for the SF-36 mental score (ICC~0.68), SF-36 physical score (ICC~
0.65) and standard gamble (ICC~0.59). The responsiveness index was highest in the
AQLQ (1.35), followed by the rating scale (0.74), the physical score of the SF-36 (0.61)
and the standard gamble (0.31). Construct validity (correlation with other indices of
health status) was strongest for the AQLQ and the rating scale.

In conclusion, both the disease-specific rating scale and the Asthma Quality of Life
Questionnaire have strong measurement properties for measuring asthma-specific
quality of life; the Short-Form 36 health survey physical summary score has more
modest properties. Although the disease-specific standard gamble has acceptable
discriminative properties, its evaluative properties are too inadequate for it to be used in
cost/utility analyses. Poor correlation between the standard gamble and the rating scale
indicates that utilities cannot be derived from rating scale data.
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Health-related quality of life (HRQL) has been
defined as "the functional effect of an illness and its
consequent therapy on a patient, as perceived by the
patient" [1]. There is no "best" instrument for
measuring HRQL in patients with asthma since each
approach has its strengths and weaknesses. Generic
health profiles, such as the Medical Outcome Survey
Short-Form 36 (SF-36) [2], have been designed to
measure the burden of illness experienced by patients
with a wide range of medical conditions. However,
they often lack sufficient depth to capture the small
but important changes that may occur in a particular
illness, either spontaneously or as the result of an
intervention [3]. This lack of responsiveness in generic
profiles has led to the development of disease-specific
questionnaires, such as the Asthma Quality of Life
Questionnaire (AQLQ) [4], which focus on the func-
tional impairments associated with a single illness.

With the growing recognition of the importance of
health economics, many investigators are interested in
using HRQL instruments to estimate utilities [5]. This
approach is founded in modern utility theory, a

normative rational model of decision under uncer-
tainty. The standard gamble is a utility and it
measures the value that patients place on their own
health state. The technique was developed by VON

NEUMANN and MORGENSTERN [6] and adapted for
clinical use by TORRANCE [7].

The rating scale (feeling thermometer) [8] measures
patients9 perception of their own health state but it is
not a utility since it does not meet the utility theory
requirement of "decision under uncertainty". Never-
theless, it is being used with increasing frequency in
clinical studies because it is much easier than the
standard gamble, both to administer and to under-
stand. However, neither the original standard gamble
nor the original rating scale have shown adequate
measurement properties for confident use in adults
with asthma [3].

In a recent study, the original generic versions of the
standard gamble and the rating scale were modified to
be disease-specific for children with asthma [9].
Although neither instrument had measurement prop-
erties as strong as the disease-specific Paediatric
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Asthma Quality of Life Questionnaire, they were
considerably better than might have been expected
had their generic forms been used. In the present
study, both the standard gamble and the rating scale
have been modified to be specific for adults with
asthma and their measurement properties compared
with those of the AQLQ and the SF-36.

Recognizing the weakness of the measurement
properties of the standard gamble in some medical
conditions, TORRANCE [5] has suggested that there is a
power curve relationship between standard gamble
and rating scale responses so that utilities may be
interpolated from rating scale data. In this study, the
relationship between the standard gamble and the
rating scale has been examined to determine whether
utilities can be interpolated from the rating scale data
in asthma.

Methods

Subjects

Forty adults (18–65 yrs) with symptomatic asthma
were enrolled from patients who had participated in
previous studies or who responded to notices in the
local media. Patients were excluded if they had evidence
of fixed airway obstruction (forced expiratory volume
in one second (FEV1) postbronchodilator) v60%
predicted)) or other illness that might have an impact
on HRQL. All participants communicated in English
and were able to make reliable measurements of peak
expiratory flow (PEF). They all signed a consent that
had been approved by the McMaster University
Faculty of Health Sciences9 Ethics Committee.

Study design

In this 9-week, observational study, patients were
assessed at baseline and after 1, 5 and 9 weeks. At
each visit, a trained interviewer administered the
standard gamble and the rating scale and patients
completed the self-administered version of the AQLQ
and the SF-36. In addition, patients completed the
Asthma Control Questionnaire (ACQ) [10] and pre-
bronchodilator spirometry was measured. The order
in which patients completed the tests was kept consist-
ent at each visit. For 1 week before each follow-up visit,
patients recorded morning PEF and daily b2-agonist
use in a diary.

Patients whose asthma was adequately controlled,
continued on their established asthma medications
throughout the study. Patients whose asthma was not
adequately controlled at week 1 and/or week 5, were
advised to increase their medication in the manner
recommended by their asthma physician.

Outcome measures

Rating scale. The rating scale [8] (feeling thermometer)
looks like a thermometer with clearly defined
end-points: 0~least preferred health state (death) and

100~most preferred health state (perfect health). In this
study, patients first read aloud a description of three
hypothetical asthma health states which were derived
from the AQLQ. The order of presentation was
randomized (Appendix 1).

Patients were asked to place three markers on the
thermometer to reflect their feelings about each state.
Patients then read the following:

"Think about how your asthma has bothered you
during the last two weeks. Try to remember whether
your asthma made you wheeze or feel short of breath
and whether it limited you in your activities such as
work, sports, social activities or hobbies. Think about
whether you were bothered by such things as cigarette
smoke, dust or pollution. Remember whether your
asthma woke you up at night. Consider whether
asthma has made you feel frustrated or afraid."

Patients were asked to place a marker on the
thermometer to reflect their feelings about their
asthma during the previous 2 weeks. This value was
considered to represent the patient9s preference rating
for their own health state.

Standard gamble. The standard gamble [8] is admini-
stered to patients using a decision board designed by
TORRANCE 7. Initially, patients are asked to think
about a particular health state and then to consider
whether they would prefer to remain in that health
state for the next 10 yrs or take a chance with a new
(imaginary) treatment. They are told that the new
treatment has the ability to return them to perfect
health immediately with no side-effects, but also has
the ability to cause instant death. Initially, the
probability of returning to perfect health if they
took the new treatment is set at 100% with absolutely
no chance of death. Usually, all those who understand
the concept choose to take the new treatment rather
than stay in the present health state. The probability of
returning to perfect health on taking the new treatment
is then gradually reduced (and the chance of death
increased) until the patient decides to remain in the cur-
rent health state rather than take a chance on the new
treatment. The indifference point represents the value
that the patient places on that health state. In this
study, patients first completed the standard gamble
with each of the three hypothetical asthma states used
for the rating scale (Appendix 1) and then it was
administered according to how their own asthma had
been during the previous 2 weeks.

Asthma Quality of Life Questionnaire. The AQLQ [4] is
a 32-item disease-specific questionnaire that has been
designed to measure the functional impairments that
are most troublesome to adults with asthma [4].
Patients are asked to recall their experiences during the
previous 2 weeks and to score each item on a 7-point
scale. The overall AQLQ score is the mean response to
all 32 questions. Four independent studies have
established that the AQLQ has strong measurement
properties and validity [3, 11–13].

Medical Outcomes Survey Short-Form 36. This 36-item
generic health status questionnaire [2] provides scores
in nine functional domains which may be combined
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into two summary scores (physical and mental health)
using an algorithm provided by the developer. In
asthma, it has been shown to have acceptable internal
consistency and cross-sectional validity [14].

Statistical analysis

Comparison of the measurement properties (relia-
bility, responsiveness and both cross-sectional and
longitudinal construct validity) [15] of the four
instruments required defining a group of patients
whose asthma remained stable between consecutive
clinic visits (weeks 1–5 and 5–9) and a group of
patients whose asthma changed. Categorization was
done using ACQ data in which a change in score
ofv0.5 on the 7-point scale can be considered clinic-
ally important [10]. Patients who either improved or
deteriorated by a score ¢0.5 were considered
"changed" and all other patients were considered
"stable".

The reliability of the instruments was determined
from patients in the "stable" group. If a patient
contributed more than one data point to this category,
a single point was selected blindly using a random
number generator. Test-retest reliability has been
estimated as the within-subject variance and related
to the total variance as an intraclass correlation
coefficient (ICC). This statistic provides evidence of
the instrument9s ability to discriminate between
patients of different levels of impairment.

The responsiveness of the instruments was deter-
mined in three ways. First, for patients in the
"changed" group, it was determined whether the
instruments could detect change using a paired
t-test. Secondly, it was determined whether the ins-
trument could detect differences between patients in
the "stable" and "changed" groups using an unpaired
t-test. Thirdly, the responsiveness index (D/sdD, where
D~change in score between visits) was calculated [16].
The difference in responsiveness indices between
instruments was tested using a paired t-test. Some
patients experienced a change in their asthma during
both study periods and therefore, contributed two
observations to the "changed" group. To ensure that
this did not result in an overestimation of the
precision of responsiveness, the variance was inflated
to take into account within-subject correlations by the
quantity 1z(n-1)r where r is the ICC of the change
scores and n~2 (the number of observations per
subject).

The authors considered that the validity of the
AQLQ for measuring asthma-specific quality of life
has already been established [3, 11–13] and that if the
SF-36 rating scale and standard gamble are capable
of measuring an aspect of asthma-specific HRQL,
they should correlate moderately-to-strongly with the
AQLQ. In addition, the correlations between the four
instruments and other measures of asthma clinical
status were examined and compared to expected
values derived from previous studies.

Results

Thirty-nine patients completed the study; one patient
failed to return for the final visit. Demographic and
health status data at enrolment are shown in table 1.

Thirty-five patients remained stable between two
consecutive clinic visits and thus provided data for the
reliability analysis. The highest degree of reliability
was observed with the AQLQ (ICC~0.95), followed
by the rating scale (ICC~0.89), the SF-36 mental score
(ICC~0.68), SF-36 physical score (ICC~0.65) and
standard gamble (ICC~0.59) (table 2).

Twenty-six patients contributed 35 observations to
the "changed" group and 35 patients contributed 44
observations to the "stable" group. All instruments
except the standard gamble and the mental summary
score of the SF-36, were able to detect change in the
"changed" group (table 3) and a similar pattern was
seen for the ability of instruments to differentiate
between the "stable" and "changed" groups. The
highest responsiveness index was seen in the AQLQ
(1.35). Statistical differences between responsiveness
indices are shown in table 4.

Correlations between the trial instruments ranged
from weak to strong (table 5) (fig. 1). The strongest
association was between the AQLQ and the rating
scale (r~0.67). Correlations, both cross-sectional and
longitudinal, between the trial instruments and other
measures of health status show that those of the
AQLQ tended to be closest to the expected values
(tables 6 and 7).

Table 1. – Demographics and baseline Scores

Subjects n 40
Age 38¡11
Sex M:F 12:28
Asthma Medications: previous 30 days

No medications 1
Short-acting bronchodilators (bd) alone 7
Inhaled steroids (is)zbd 29
Long-acting bronchodilatorziszbd 3

FEV1 prebronchodilator % pred 77.8¡20.2
Asthma Quality of Life Questionnaire 5.43¡0.83
SF-36 Physical 47.3¡7.8
SF-36 Mental 48.6¡10.8
Rating Scale 72.6¡19.4
Standard Gamble 0.87¡0.13

Data are presented as n or mean¡SD. M: male; F: female;
FEV1: forced expiratory volume in one second; SF-36:
Medical Outcomes Survey Short-Form 36.

Table 2. – Reliability

Instrument Within subject
SD

Between subject
SD

ICC

Rating Scale 6.04 17.59 0.89
Standard Gamble 0.11 0.13 0.59
AQLQ 0.18 0.8 0.95
SF-36 Physical 4.76 6.5 0.65
SF-36 Mental 6.07 8.76 0.68

ICC: intraclass correlation coefficient; AQLQ: Asthma
Quality of Life Questionnaire; SF-36: Medical Outcome
Survey Short-Form 36; SD: standard deviation. n~35.
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Twenty-three of the 40 patients valued their life at
the highest utility (0.95) on the standard gamble but of
these, 16 scored 45–100 on the rating scale (fig. 1).
This was the same range covered by the 17 patients
who scored less than the maximum on the standard
gamble. With such a poor distribution, it was
inappropriate to attempt to fit a power relationship.

Discussion

The original rating scale (feeling thermometer),
which contains generic health marker states and asks
patients to rate their overall health, has only modest
measurement properties in adults with asthma [3]. In
this study, it was found that when using asthma-
specific marker states and rephrasing the patient9s
own health state in relation to asthma, the measure-
ment properties appear to be stronger. In addition, the
strong correlation between the AQLQ and the rating
scale, and similar correlations between these instru-
ments and other measures of clinical status, suggest
that the rating scale is measuring the same construct
(concept) as the AQLQ. Although the rating scale is
not a utility and cannot in itself be used for cost/utility
analyses or for calculating Quality Adjusted Life
Years [17], this study raises the question as to whether

it can be used as an alternative to the AQLQ for
measuring asthma specific quality of life. The rating
scale is very quick and easy to administer, though
probably not as quick as the new Mini AQLQ [18].
However, the AQLQ: 1) tends to have stronger
evaluative and discriminative measurement proper-
ties; 2) is self-administered, whereas the rating scale
requires a trained administrator; 3) allows the
different components of quality of life impairment
(symptoms, emotional function, activity limitation
and problems with environmental stimuli) to be
examined and evaluated independently; 4) allows
easy identification of an individual patient9s problems;
and 5) allows the minimal important difference to be
established [19].

Similarly, the results of this study suggest that the
disease-specific version of the standard gamble has
slightly stronger measurement properties than those of
the generic version [3]. Although the discriminative
properties (reliability and cross-section validity) for

Table 4. – Statistical comparison of responsiveness indices

Instrument
(responsiveness index)

AQLQ
(1.35)

Rating Scale
(0.74)

SF-36 Physical
(0.61)

Standard Gamble
(0.31)

Rating Scale (0.74) pv0.05
SF-36 Physical (0.61) pv0.05 NS

Standard Gamble (0.31) pv0.001 pv0.05 NS

SF-36 Mental (-0.06) pv0.001 pv0.01 pv0.05 NS

AQLQ: Asthma Quality of Life Questionnaire; SF-36: Medical Outcome Survey Short-Form 36; NS: not significant.

Table 5. – Pearson correlation coefficients between ins-
truments at the end of week 1

Instrument SF-36
Physical

SF-36
Mental

Rating
Scale

Standard
Gamble

AQLQ 0.53 0.48 0.67 0.49
SF-36 Physical 0.36 0.19
SF-36 Mental 0.52 0.38
Rating Scale 0.6

AQLQ: Asthma Quality of Life Questionnaire; SF-36:
Medical Outcome Survey Short-Form 36. n~40.
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Fig. 1. – Association between rating scale and standard gamble
scores at the end of the first week. Number of patients scoring 0.95
(maximum) on the standard gamble was 23 of 40. &: 1 observa-
tion; +: 2 observations; $: 3 observations; %: 4 observations.

Table 3. – Responsiveness: change in score between consecutive visits

Instrument Stable groupz Changed group# Difference p-value Responsiveness index

Rating Scale 0.80¡13.86 13.25¡17.26*** 0.0009 0.74
Standard Gamble 0.03¡0.16 0.05¡0.13 0.64 0.31
AQLQ 0.08¡0.38 0.89¡0.66*** v0.0001 1.35
SF-36 Physical -0.66¡6.69 5.02¡6.49*** 0.002 0.61
SF-36 Mental 1.38¡8.67 -0.42¡8.83 0.45 -0.06

Data are presented as mean¡SD. AQLQ: Asthma Quality of Life Questionnaire; SF-36: Medical Outcome Survey Short-Form
36. z: n~44; #: n~35; ***: pv0.001.
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the disease-specific standard gamble can only be
considered modest, they do indicate that the instru-
ment is able to detect differences between patients.
However, the evaluative properties (responsiveness
and longitudinal validity) are weak and indicate that
the standard gamble is insensitive to within-patient
change and that it should be used circumspectly in
clinical trials and cost/utility analyses. This is a serious
difficulty because the standard gamble is the only true
"patient-based" utility. Recognizing the weak mea-
surement properties of the standard gamble in some
medical conditions, TORRANCE [5] has suggested that
there is a power curve relationship between the
standard gamble and the rating scale and that one
can interpolate utilities from rating scale data. In this
study, more than half the patients scored the
maximum on the standard gamble (i.e. no impair-
ment), even though they tended to represent patients
at the more severe end of the asthma spectrum (32 of
the 40 patients required regular inhaled steroids). This
very poor distribution of the data prohibits power
curve fitting and indicates that utilities should not be
interpolated from rating scale data in asthma (fig. 1).

Concerning the validity of the standard gamble as
an HRQL instrument, TORRANCE [5] argues that "the
standard gamble measurement technique is valid by
definition". This follows from the argument that "the
standard gamble technique by VON NEUMANN and
MORGENSTERN [6] is a widely used and well-respected
method for the measurement of utilities and is taken
as the "well-accepted measure" (criterion)" [7] (i.e. it is
the gold standard). Data from this study challenge this
argument. It would be expected that an instrument
that purports to be the gold standard for measuring
HRQL would correlate moderately-to-strongly with
other valid measures of HRQL and health status.
Since the standard gamble showed only modest
correlations with the AQLQ, the SF-36 and clinical
asthma status and was unresponsive to change in

clinical status, the assumption of the standard
gamble9s criterion validity in asthma is questionable.

To minimize the burden to the patients at each
clinic visit and to prevent the completion of similar
instruments influencing patients9 responses, neither
the time trade-off [8] nor any measure of societal
utility were included. The time trade-off is a simpler
tool than the standard gamble but it is not a utility
and its measurement properties tend to be between
those of the standard gamble and the rating scale [7].
An alternate method of measuring utilities is with a
generic health status questionnaire to which weighting
has been given according to the value that society
places on various health states. Such questionnaires
include the Health Utilities Index [20], the Quality of
Wellbeing Scale [21] and the EuroQol [22]. It was
considered that the SF-36 would give a good estimate
of the measurement properties of generic question-
naires in general (the societal weights do not alter the
measurement properties of the basic generic ques-
tionnaire) and thus address the usefulness of these
utility questionnaires in asthma.

The measurement properties of the AQLQ are very
similar to those reported in a number of other
validation studies [3, 11–13] and confirm that the
AQLQ has strong evaluative and discriminative
properties and can be used with confidence to measure
asthma-specific quality of life in clinical trials, clinical
practice and epidemiological surveys.

The generic SF-36 health profile is used extensively
in a wide range of medical conditions and has been
shown to be an excellent instrument for measuring
burden of illness and for detecting problems not
usually associated with a particular disease. In
asthma, it has been shown to have good internal
consistency and acceptable cross-sectional validity
[14]. In this study, the physical summary score of the
SF-36 showed only modest reliability and responsive-
ness but this is not surprising. Categorizing patients

Table 6. – Cross-sectional validity: Pearson correlation coefficients at the end of week 1

Instrument Rating Scale Standard Gamble AQLQ SF-36 Physical SF-36 Mental

ACQ# 0.54 0.46 0.64 0.34 0.31
FEV1

} 0.05 0.11 0.18 0.09 0.06
PEFz 0.27 0.29 0.2 0.18 0.12
b2-agonist use 0.07 0.13 0.03 0.08 0.01

ACQ: Asthma Control Questionnaire; FEV1: forced expiratory volume in one second. PEF: peak expiratory flow; AQLQ:
Asthma Quality of Life Questionnaire; SF-36: Medical Outcome Survey Short-Form 36. n~40. Expected correlations based
on previous observations [3, 11–13]. #: rw0.6; z: rw0.2; }: rv0.2. No data available for b2-agonist use. All r-values ¢0.33 are
statistically significant (pv0.05).

Table 7. – Longitudinal construct validity: Pearson correlation coefficients

Instrument DRating Scale DStandard Gamble DAQLQ DSF-36 Physical DSF-36 Mental

DACQ# 0.7 0.35 0.84 0.42 0.04
DFEV1

} 0.33 0.27 0.23 0.06 0.12
DPEFz 0.46 0.18 0.45 0.36 0.18
Db2-agonist usez 0.45 0.12 0.52 0.4 0.13

ACQ: Asthma Control Questionnaire; FEV1: forced expiratory volume in one second; PEF: peak expiratory flow; AQLQ:
Asthma Quality of Life Questionnaire; SF-36: Medical Outcome Survey Short-Form 36. Expected correlations based on
previous observations [3, 11, 23]. #: rw0.6; z: r~0.4–0.6; }: r~0.2–0.4. All r-values ¢0.23 are statistically significant (pv0.05).
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into "stable" and "changed" groups was based on
changes in the ACQ. Patients who reported asthma
stability between clinic visits may have experienced
changes in other medical conditions (e.g. sprained
ankle, common cold) which would have been detected
by the SF-36 and thus lowered the estimate of
reliability. Similarly, for responsiveness, the SF-36
would have picked up changes in conditions unrelated
to asthma. In addition, the SF-36 probably does not
have the depth of focus to detect small but clinically
important changes in asthma-specific quality of life.
The mental summary score of the SF-36 did not
perform well. However, this too is not surprising
because the questions that contribute to this score
focus predominantly on mood, such as "down in the
dumps", "downhearted and blue" and "a happy
person" and adults with asthma tend have more
problems with anxieties and fears than they do with
depression [4].

One of the goals of validation is to determine
whether instruments measure the concept (construct)
of interest. In this study, the authors could have
chosen to evaluate whether the instruments are
capable of measuring generic HRQL (i.e. the impact
of overall health status on patients9 quality of life) or
whether they are capable of measuring disease-specific
HRQL (i.e. the problems specifically associated with
asthma). It was decided a priori to evaluate the ability
of the instruments to measure asthma-specific quality
of life. Both cross-sectional and longitudinal correla-
tions suggest that the AQLQ and the rating scale are
valid for this task. The SF-36 would not be expected
to measure asthma-specific quality of life as well as
these two instruments. Nevertheless, the correlations
for the physical summary score are sufficiently strong
to suggest that this component of the SF-36 has
modest but acceptable construct validity.

In conclusion, the results of this study show that
both the disease-specific rating scale and the Asthma
Quality of Life Questionnaire have strong discrimina-
tive and evaluative properties for measuring asthma-
specific quality of life. The Medical Outcome Survey
Short-Form 36 physical summary score has modest
measurement properties and validity. Although the
disease-specific standard gamble has modest discrimi-
native properties, its evaluative properties are too
inadequate for it to be used in cost/utility analyses.
The weakness of the relationship between the stand-
ard gamble and the rating scale indicates that utilities
should not be interpolated from rating scale data in
asthma.

Appendix 1: marker states

"You have asthma but it hardly bothers you at all.
Occasionally, you wheeze and become a little short of
breath. Sometimes cigarette smoke, dust and air
pollution can be quite troublesome. Your asthma
only limits you in strenuous activities. You have no
problems at work because of your asthma. Your
asthma does not bother you at night. Your asthma is
never frightening."

"You have asthma and it bothers you quite a bit.

You wheeze quite often and get short of breath. Your
asthma limits you in many things you like doing, such
as sports and hobbies. Quite often your asthma
interferes with your work and social life. Cigarette
smoke, dust and air pollution bother you. Your
asthma sometimes wakes you up at night. You get
frustrated by your asthma and sometimes an attack is
a little frightening."

"You have bad asthma and it is really troublesome.
You feel wheezy and it is difficult to breathe a lot of
the time. You cannot take part in any sports and your
social life is very restricted. You are very bothered by
cigarette smoke, dust and air pollution. At night it is
difficult to sleep because of your asthma. Quite often
you get bad asthma attacks and these are very
frightening."
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