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ABSTRACT: This study measured the relative contribution of four cues: symptoms, effect on

activities, emotions and social life, to patients’ judgments of overall asthma severity.

Judgement analysis techniques were applied to patients’ assessments of overall asthma

severity using asthma states described in scenarios based on these cues.

Altogether, 40 patients, mean age 52 yrs, mean forced expiratory volume in one second 67%

predicted, were studied. The relative importance of the cues varied widely between patients;

symptoms contributed to 47% of the judgment of asthma severity (range 15–86%), activities 19%

(1–73%), emotions 14% (0–43%), and social life 19% (2–57%). Some patients had difficulty with the

judgment task, they tended to be older or have worse health. A total of 21 patients had consistent

judgment policies. Cluster analysis identified two policy types. In one, symptoms were weighted

heavily, in the other all cues were weighted similarly. Policies were not related to disease or

demographic factors.

Symptoms are important cues for patients when assessing asthma severity, but other cues may

be more important in some patients. Patients fall into two groups: those who rely on symptoms

and those who use several cues.
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S
imple global estimates, such as ‘‘How
severe is your asthma today?’’, are used
widely in routine practice and clinical

research to measure patients’ perception of their
asthma severity. Despite the ubiquity of such
estimates, it is not known which factors patients
take into consideration when making them.
However, there is a large body of work that has
been carried out in the development of asthma-
specific health status questionnaires to identify
those aspects of the disease that are common
and important to patients. The most detailed
and established asthma-specific health status
questionnaires are: the Asthma Quality of
Life Questionnaire (AQLQ) [1], the St George’s
Respiratory Questionnaire (SGRQ) [2], the
AQLQ [3] and the Living with Asthma
Questionnaire (LWAQ) [4]. Examination of
these questionnaires shows that their items,
or the components into which related items
are grouped, fall into four broad domains:
asthma symptoms and the impact of asthma
on daily activities, emotions and social life.
These are similar to the domains described as
common to most generic health-status question-
naires [5].

This study describes the use of judgement
analysis (JA) techniques to explore the factors
that patients take into account when making
judgments as to their overall asthma severity. JA
has been used to determine judgment policies
used by clinicians when making clinical decisions
[6–8]. It has also been used in patients to measure
individual quality of life [9–11]. Judgment pol-
icies derived using these methods have been
shown to relate well to actual decision-making
[12, 13]. Furthermore, they have been shown to
predict actual behaviour better than individuals’
stated policies, i.e. the policy they say that they
use [14, 15]. We have used these techniques to
address the following questions: 1) do patients
use consistent judgment policies when assessing
their asthma severity?; 2) which of the four main
health status domains are most important to
patients in assessing their asthma severity?; and
3) which factors influence patients when making
judgments about the severity of their asthma?

METHODS
Participants
Patients with a clinical diagnosis of asthma made
by a consultant chest physician were recruited
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from two outpatient clinics. All patients attending the clinic on
the day the author (E. Barley) was present were approached. A
total of 40 patients (female525) aged 27–82 yrs (mean 52 yrs)
agreed to participate. The mean number of years since
diagnosis was 25¡18 yrs or 53¡37% of their life. The mean
post-bronchodilator forced expiratory volume in one second
(FEV1) was 67.4¡25.7% predicted. All were prescribed a b2-
agonist and an inhaled steroid. Nine were also prescribed
other asthma medication, such as a xanthine, an anticholiner-
gic or a cromone and six were currently taking oral steroids.
Seventeen patients had never smoked, five were current and 18
were ex-smokers. All had been given asthma education and
self-management training. Patients with other inter-current
disease or a history of psychiatric illness were excluded.
Patients were divided into two groups according to their
medication regimen; simple: b2-agonist plus an inhaled
steroid; complex: b2-agonist and inhaled steroid plus xanthine,
anticholinergic, cromone or oral steroid. Ethical approval for
the study was provided by Wandsworth Health Authority
Local Research Ethics Committee, London, UK. Written
consent was obtained from all patients.

Judgement analysis
In JA, participants make judgments about a set of hypothetical
cases, which are described in terms of the factors or cues under
study. The cues tested were the four main asthma health
status domains: symptoms, activity, emotions and social. Each
hypothetical case was characterised in terms of the impact of
asthma on each of these domains. Symptoms were described in
terms of wheeze, cough and breathlessness; emotions were
defined in terms of anxiety, as this is the principle negative
emotion associated with asthma [16]; disturbance to daily
activity and to social life were undefined. Each cue was
presented at one of four levels of severity. Cues and levels are
shown in Appendix 1. Four cues with four levels would
produce 256 cases (4646464). Specialist JA software Policy
PC [17] was used to randomly generate 50 cases. This is the
number that can be comfortably judged by participants and is
sufficient for robust analysis [18]. Unknown to the patients, ten
replicated cases were included to allow a test of within-patient
reliability. An example of a case, in the form presented to the
patients, is shown in Appendix 2. Patients made judgments
about overall asthma severity of each of the 60 cases using a
visual analogue scale (VAS).

Other measurements
Current asthma severity
Each patient’s current global asthma severity was measured by
asking patients to mark a 10 cm VAS labelled at either end ‘‘no
asthma’’ or ‘‘extremely severe’’ in response to the question:
‘‘How severe do you consider your asthma to be?’’

Health status
Health status was measured using SGRQ [2]. Scores are
computed to range 0–100 (05best health).

Mood
Mood was measured using the Hospital Anxiety and
Depression Scale (HAD) [19]. Scores for each range 0–21
(05best mood).

Lung function
FEV1 was measured 20 min following bronchodilator use.
Patients took two puffs of Salbutamol (100 mg per actuation)
using their usual method. The best of three attempts was
recorded. Spirometry data were expressed as a percentage of
the predicted value [20].

Study design
Patients were interviewed at home. Age, height, self-reported
number of years with a diagnosis of asthma (disease duration),
medication regimen and smoking history were recorded.
Spirometry was performed. The patients also completed the
judgment task, the current asthma severity rating, the SGRQ
and the HAD. The order of presentation was randomised using
a Latin square. Interviews lasted ,1 h.

Analysis
Within-patient reliability was assessed using the correlation
between judgments of the 10 pairs of replicated cases. In JA
studies, a Pearson’s r of 0.6 is considered to reflect an
acceptable level of reliability [18], so patients were categorised
into reliable (ro0.6) and less reliable (r,0.6) groups.

Judgment data were analysed using the multiple regression
method developed by HAMMOND and ADELMAN [21]. For each
patient, multiple regression, with the rating of asthma severity
as the dependent variable and the cue values as the
independent variables, was determined. The coefficient R2

represents the proportion of the variance in the judgments that
can be accounted for by the derived weights [22]. It also reflects
the consistency of each patient’s judgments; R251 would
indicate that the patient always gave each cue the same
importance when rating overall severity, and that the overall
judgment was completely accounted for in terms of the cues
and weights attributed to them [23].

The JA-derived weights for the cues were used as measure-
ments of how much each had contributed to the judgment.
Relative weights were reported. These add up to 100 and may
be interpreted as if the patient had divided up 100 points
among the cues in proportion to the amount of emphasis they
placed on the cue when making their overall judgments about
asthma severity [24]. These weights are not independent of
each other for the purposes of statistical analysis because the
size of one affects the size of the other three.

The influence of demographic and asthma-related factors on
the JA-derived policies was tested by performing multinomial
logistic regression, with the rank-ordered weights for each cue
as the dependent variable. Rank ordering was necessary to
overcome the problem of cue weight interdependence. A
separate regression was calculated for each variable because
some of the independent variables were correlated. The
significance of a covariate was tested using a logistic likelihood
ratio test (Chi-squared test).

To identify groups of patients whose cue weighting policies
were most similar, a cluster analysis was performed. Only
those patients who were reliable in the judgment task were
analysed. Cue weights were converted to standard (z) scores
before clustering them; this ensured that cue weights having
the greatest variability across patients did not dominate
the clustering process [24]. A hierarchical cluster analysis
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using Ward’s minimum variance method [25] was carried out.
Patients within different clusters were compared for differ-
ences on the asthma-related variables. Results are presented as
mean¡SD, unless otherwise indicated.

RESULTS
Data collection
JA data were available for all patients, but in one patient no
regression weights could be produced. On examination of this
patient’s data, it was apparent that they had marked the centre
point of each VAS irrespective of cue level; this patient was
excluded from further analysis. Questionnaire and rating data
were available for all patients, with no missing answers. Post-
bronchodilator FEV1 data were available for 35 patients, as five
were unwilling to take medication for the purposes of the
study.

Patient details
Mean SGRQ total score was 40.6¡17.7. Mean HAD score was
7¡5 for anxiety and 4¡3 for depression. Median global
asthma severity score was 3.5 (range 0.2–10). Mean FEV1 was
67.4¡25.7% pred.

Reliability
Correlations between replicated cases ranged from r50.02 to
r50.94 (median r50.60). In total, 21 patients were found to be
reliable (i.e. ro0.6). In these patients, correlations ranged 0.60–
0.94 (median50.82). Internal consistency measured as R2

ranged 0–0.94 (median R250.62) for the entire sample, and
0.18–0.94 (median R250.77) for the subgroup of 21 reliable
patients. The estimates for r and R2 were correlated (r50.69,
p,0.0001). The scores for the asthma-related variables of
reliable and less reliable patients are shown in table 1. The less
reliable patients were older, reported worse health and were
prescribed more medication.

Judgment policies
The importance placed on each cue varied widely between
patients (table 2). Findings were similar for reliable and less

reliable patients. Overall, the mean weight was greatest for the
symptoms cue. The cue with the lowest mean weight was
emotions. The symptoms cue was ranked most often as the
most important cue (64% of all patients); no patient ranked it as
least important. The cue most often ranked least important was
emotions (41% of all patients).

Influence of asthma-related variables on cue weights
These analyses were performed using the 21 reliable patients
only. A rank order relationship between each cue and a range
of demographic and disease factors was tested for. Logistic
regression showed that for the symptoms, activity and social
cues there was a significant association between cue rank and
disease duration (table 3), but there was little evidence of
ordering in this association. The strongest association was
between the symptoms cue and disease duration. Patients who
placed symptoms as their first rank cue had had the disease for
77% of their life, compared with those for whom it was second
in importance, who had had asthma for 27% of their life. There
was also a weak association between the emotions cue and
HAD score (p50.05). Rank ordering of cues was not associated
with lung function (fig. 1; p.0.05).

Cluster analysis
Analysis of the 21 reliable patients indicated that they could be
grouped according to two broad policy types (fig. 2). Further
analysis showed that patients in the first cluster placed
considerably more weight on symptoms than on any other
cue, with the other cues weighted similarly. Patients in the
second cluster tended to weight all cues similarly. Compared
with patients in the first cluster, patients in the second cluster
gave significantly more weight to all the cues, except
symptoms (fig. 3).

TABLE 1 Comparison of the scores of reliable and less
reliable patients on the demographic and
health-related variables

Reliable# Less reliable p-value

Age yrs 46.2 56.4 0.04

Sex M/F 10/11 5/13 NS

FEV1 72.7 62.8 NS

Disease duration 63.1 44.7 NS

SGRQ total score 34.1 48.2 0.01

Global asthma 2.7 4.3 0.04

Anxiety 7.3 6.4 NS

Depression 2.7 4.5 NS

Medication regimen

simple/complex

19/2 8/10 0.002

M: male; F: female; FEV1: forced expiratory volume in one second; SGRQ: St

George’s Respiratory Questionnaire; NS: nonsignificant. #: Pearson’s r between

ratings of replicated cases o6.

TABLE 2 Judgement analysis-derived weights and the
importance of cues to patients’ judgments of
global asthma severity

Cue Weight# Patients ranking the cue as:

First Second Third Fourth

Symptoms

Less reliable 39 (18–70) 11 3 4 0

Reliable" 54 (15–86) 14 6 1 0

Activity

Less reliable 20 (1–34) 1 10 4 3

Reliable" 18 (6–73) 3 5 9 4

Emotions

Less reliable 18 (2–43) 4 3 4 7

Reliable" 11 (0–31) 1 3 8 9

Social

Less reliable 22 (3–49) 2 4 7 5

Reliable" 17 (2–57) 3 9 6 3

Data are presented as mean (range) or n. Rank ordering of cues was performed

using weights elicited by judgment analysis. There were no significant

differences (Chi-squared test p.0.05) in the mean weight or the ranking of

weights between the two groups of patients (less reliable patients n518, reliable

patients n521). #: out of 100; ": judgments of replicated cases ro0.6.
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The policies of patients in the first cluster were more similar
than the policies of those in the second cluster (fig. 2). Patients
in the first cluster were slightly more reliable in their
performance of the judgment task (Pearson’s r between
replicated cases median50.90, interquartile range (IQR) 0.08)
than the patients in the second cluster (Pearson’s r between
replicated cases median50.78, IQR 0.19, Mann-Whitney U-test
p50.0012). More of the variance in judgments was explained
by the policies of the first cluster of patients (median R250.88,
IQR50.07) than those of the second cluster (median R250.64,
IQR50.25, Mann-Whitney U-test, p50.003). The two clusters
did not differ on any demographic or disease-related variable.

DISCUSSION
There was considerable variation between patients in terms of
the importance placed on different domains of health when
making judgments about overall asthma severity. Most
considered that all four domains were of some importance,
but asthma symptoms were used more frequently than any
other domain. Restricted physical activity and social life due to
asthma were the next most important and were given equal
weight. Asthma-related anxiety was seen as being the least
important. However, there was a great deal of individual
variation. When the cues were rank-ordered to adjust for the
nonindependence of cue weights, symptoms was the most
important cue for only 64% of the group. Furthermore, whilst
the emotions cue had the lowest mean weight, five patients
considered it the most important. Nevertheless, all patients,
except one who gave zero weight to emotions, used all of the
cues when making the judgments. The current authors
conclude that patients’ perception of asthma severity is influ-
enced by more than just the level of their asthma symptoms.
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FIGURE 1. Association between forced expiratory volume in one second

(FEV1) and cue importance. Lines represent patients ranking each cue as: most

important ($; n5symptoms 14, activity 3, emotions 1, social 3); second most

important (#; n5symptoms 6, activity 5, emotions 2, social 8); third most important

(%; n5symptoms 0, activity 9, emotions 6, social 5); and least important (e;

n5symptoms 0, activity 4, emotions 9, social 3). One patient rated symptoms as

third most important, but did not perform FEV1. Five patients gave two cues joint

ranks, findings were similar whichever cue was used in the analysis. None of the

associations were significant (p.0.05).
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FIGURE 2. Dendrogram resulting from the cluster analysis of the 21 reliable

patients to test whether patients fell into groups in terms of the relative importance

to them of the four cues.
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FIGURE 3. Mean cue scores for the two policy clusters found among the

reliable patients. h: symptoms; &: activity; &: emotions; &: social. Difference

between clusters: *: p,0.05; #: p,0.001; ": p,0.0001. n510 (cluster 1); n511

(cluster 2).

TABLE 3 Relationship, in reliable patients, between disease
duration and the importance of cues to overall
asthma severity

Cue rank Symptoms

cue#

Activity

cue"

Emotions

cue NS

Social

cue+

First 76.8¡30.3 54.6¡28.6 33.9 16.9¡15.2

14 3 1 3

Second 27.1¡16.1 72.8¡38.8 74.2¡17.3 80.8¡27.2

6 5 3 8

Third 85.7 47.1¡34.9 81.3¡30.8 57.0¡35.4

1 9 8 6

Fourth 93.1¡6.4 46.4¡36.2 71.2¡30.8

0 4 9 4

Data are presented as mean¡SD or n. Disease duration is expressed as the

percentage of life spent diagnosed as asthmatic. Cue rank is the rank order of a

cue’s weight in relation to the weights of the other three cues. Judgments of

replicated cases ro0.6; n521. NS: nonsignificant. #: p50.006; ": p50.05; +:

p50.02.
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Cluster analysis identified two distinct policy types employed
by patients. One policy placed most weight on symptom level,
the other distributed the weight more evenly between cues.
Little evidence that disease or demographic factors were
associated with the chosen policy or choice of cue was found.
There were significant associations between the relative
importance of cues and disease duration (symptoms, activity
and social cues) and HAD score (emotions cue), but no other
factors were found to be associated with the patients’ cue
weightings. These observations are important because they
suggest that a patient’s choice of cues is not readily predictable
from measurements made commonly in asthma, whether
routinely or in a research setting. However, these subanalyses
may have been limited by the small sample size in some of the
subgroups. The use of JA data increases the power of an
analysis, since each piece of data is based on many observa-
tions [24], nevertheless, further research is required to rule out
any relationship between disease or demographic factors and
cue use. It is also worth noting that the reliability of policies
based on multiple cues was lower than those based on
symptoms. The most likely explanation for this is that patients
who rely on symptoms always rely upon them, whereas
patients who take more factors into account may shift their
relative importance between clinical states.

The within-patient reliability found in this study was compar-
able to that found in other studies using JA in patients [10]. The
range of scores for replicated judgments indicated that several
patients found the task difficult. Those patients were generally
older and had worse asthma when assessed in a number of
ways. These findings are supported by previous reports that
elderly and cognitively impaired patients were less able to
successfully complete a JA-based quality-of-life questionnaire
(the SEIQoL) [26, 27].

The current authors have shown previously that differences in
the wording of global scales (e.g. between level of asthma
symptoms and level of effect on daily life) can influence
patients’ responses [28]. This study goes further and shows
that such global estimates of asthma severity are influenced by
hidden factors. These findings have important implications for
research and clinical practice. These types of scales have often
been used as a criterion of asthma severity against which other
asthma measures have been validated. Asthma diary cards
using global scales are used widely in clinical trials and
symptom-free days are commonly used as important outcomes
in such studies. There are also important implications for
clinical practice. Asthma self-management plans form a central
component of asthma care, since they have been shown to
reduce admissions and unscheduled visits [29]. Self-management
plans can be based upon symptoms and/or peak flow
measurements, but in routine practice most patients probably
revert to a symptom-based approach for much of the time. It
is possible that optimum control can only be achieved if the
education programme is based upon an understanding of
the patients’ cue preference. This study has not identified
any method of predicting which cues will be used. Further
work is needed to identify which cues patients use in
practice (as opposed to the ones they say that they use) and
to establish which judgment policies produce the best
asthma control. It will also be important to establish the
direction of causality in the current authors’ observation that

patients with worse asthma were less able to produce
reliable policies. This may have been due to the complexity
of the task, but an alternative hypothesis is that failure to
develop a coherent approach to judging the severity of
asthma leads to poor asthma control.
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