
Introduction

Asthma exacerbations are characterised by an
increase in asthma symptoms. This can have a
significant effect on health-related quality of life
(HRQL) and patients’ ability to complete usual
activities.1,2 An asthma exacerbation usually
requires an increase in medical therapy, but if
more severe, an exacerbation may necessitate
hospital admission and can even be fatal. Patients
can be classified in terms of current control of
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Abstract:
Introduction: The objective of this study was to report the impact of exacerbations
on health-related quality of life (HRQL) and health utility in patients with moderate
to severe asthma (BTS levels 4 & 5) in the UK.
Materials and Methods: Prospective data regarding HRQL were collected (n=112)
using the EQ-5D, mini Asthma Quality of Life Questionnaire (mAQLQ), and Asthma
Symptom Utility (ASUI) measures.
Results: The mAQLQ, EQ-5D and ASUI were all significantly worse for patients
suffering exacerbations (p<0.001) compared to those without. There was also
evidence of a further HRQL decrement in those patients who had been admitted to
hospital as a result of an exacerbation during the four-week study.
Conclusions: This study documents the impact of asthma exacerbations on HRQL in
patients with moderate to severe asthma. There was some evidence of floor effects
on the mAQLQ and ASUI in their ability to capture the impact of exacerbations.
These study data are suitable for use in economic evaluations.
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their asthma symptoms. Control of asthma
symptoms and prevention of asthma exacerbations
has been shown to be a realistic target for medical
treatment albeit not achievable in all patients.3

In the UK, the prevalence of asthma and the
symptoms of asthma have been shown to be
increasing.4 Approximately 46% of asthma patients
have intermittent disease (step 1 severity), while the
categories ‘mild persistent’, ‘moderate persistent’,
and ‘severe persistent’ (GINA steps 2-4) account for
18% each of the total asthma population.5 There
were an estimated 71,000 admissions to hospital in
2004 for asthma, and 6% of individuals with asthma
reported an emergency medical visit for their
asthma during the previous month.6,7

Asthma patients can experience a considerable
personal burden in terms of the impact of the
disease on HRQL and loss of functioning. There is
also evidence that patients who are at risk of
exacerbations have significantly worse HRQL
compared to other patients. Magid et al8 surveyed
1406 adult asthma patients over 12 months and
reported that the 143 who were admitted to the
Emergency Department as a result of an exacer-
bation had significantly worse HRQL scores at the
start of the study. 

The present study is designed to assess further
the HRQL impact of exacerbations in patients with
moderate to severe asthma. The study was
restricted to more severe patients because we
wanted to capture the effects of as many
exacerbations as possible. Three measures of HRQL
were used, including the mini Asthma Quality of
Life Questionnaire (mAQLQ), the Asthma Symptom
Utility Index, and the EQ-5D. The EQ-5D is used to
derive a societal weighted utility value which can
be used to weight survival in the estimation of
quality adjusted life years (QALYs) for economic
evaluations (referred to here as the EQ-5Dindex).

The study was purposefully designed as an
observational study to capture accurate data
regarding the HRQL burden of exacerbations in
moderate to severe asthma patients in the UK. In
addition, it was designed to recruit 150 patients
with step 4 or 5 asthma according to the British
Thoracic Society/SIGN Guidelines classification.9

These data could be used in economic evaluations
of treatments designed to reduce exacerbations. 

Materials and methods

Data collection

This was a prospective observational study with
clinical and HRQL data collected over four weeks.

The short observational period was chosen so that
the burden of an exacerbation could be accurately
captured as it happened, rather than recalled at
some later date. It also reduced the burden for
patients in comparison to longer studies and
helped to minimise drop-out. 

Four asthma centres across the UK were
recruited into the study. All patients were recruited
through hospital outpatient clinics and primary care
offices. To be eligible for the study patients had to
have a diagnosis of moderate or severe asthma
defined as British Thoracic Society level 4 or 5.9 This
includes patients who are managed with: at least
one high dose formulation of inhaled corticosteroids
(ICS) combined with any oral or inhaled long-acting
beta agonist (LABA) or any leukotriene-receptor
antagonist, or theophyline (Level 4); or, regular oral
steroid usage combined with ICS and LABA (Level 5).
Efforts were also made to recruit patients with a
history of exacerbations, although no patients were
currently experiencing an exacerbation when they
entered the study. All patients provided written
informed consent. Patients were excluded if they
were already involved in a therapeutic investigational
study, had a history of smoking ≥ 10 pack years, had
active lung disease (e.g., COPD) other than allergic
asthma, or had known significant co-morbid
conditions such as cancer or depression. Patients with
known depression were excluded from the study
because of the potential bias effect this could have
on the completion of patient-reported outcomes,
but no formal psychiatric screening was undertaken.

Data collected prospectively included: any
asthma-related hospital admissions; scheduled and
unscheduled visits to their general practitioner (GP),
respiratory specialist, nurse or hospital casualty
department (Emergency room); and prescriptions.
These data were all collected in a patient diary.
Baseline IgE level was recorded in order to assess
patients’ atopic status. Patients returned the
completed diary cards after four weeks of data
collection. Two patients were lost to follow-up.

Participants completed three HRQL measures at
the beginning and end of the four-week observa-
tional period. The mAQLQ is a disease-specific
measure of HRQL. It includes 15 questions which are
summarised into four domain scores and a mean
score.10 The four domains assess HRQL with respect
to the impact of environmental factors and
activities on asthma, and the burden of asthma in
terms of symptoms and patients’ emotions. The EQ-
5D questionnaire is a self-administered generic
preference weighted HRQL measure.11,12 It is
summarised as a single-index utility-based score
(where 0=death and 1=perfect health). The EQ-5D
also includes a 20 cm visual analogue scale for
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respondents to rate their own health state (EQ-
5DVAS). The Asthma Symptom Utility Index (ASUI) is
a disease-specific preference-based quality of life
measure.13 A single index score is derived based
upon the patients’ preferences for four symptoms
(cough, wheeze, shortness of breath, and awakening
at night) and two dimensions (frequency and
severity). The three HRQL measures used in the
current study were summarised according to
whether patients experienced an exacerbation and/
or hospitalisation. HRQL data were collected at the
study start and at the end of the one-month data
collection period. The change in HRQL scores over
the one-month period was calculated according to
whether patients were hospitalised, had an exacer-
bation treated with oral steroids, or had no
exacerbation.

Analysis

The patients were segregated in terms of their
experience of exacerbations and/or hospitalisations
during the study period. An exacerbation was
defined as the requirement for at least one course
of oral steroids plus an unscheduled visit to a GP,
respiratory specialist, or casualty department. In
addition, a separate category was included for
patients who had been hospitalised due to their
asthma during the four weeks of the study.

The HRQL data from the patient sub-groups were
compared using one-way analysis of variance
(ANOVA) with post-hoc tests (least significant
difference, LSD). The sample represents a conven-
ience sample of representative patients from all
four centres and was not determined by a formal
sample size estimate. Through expert consultation
a sample of 100 patients overall was considered
sufficiently large to capture a representative
sample of moderate to severe patients.

Results

Participants and demographics

One hundred and twelve patients completed the
HRQL questionnaires at the two time points.
General demographics of the group are shown in
Table 1. No participant was recorded as having
more than one exacerbation during the four-week
period. The exacerbations were captured in a
four-week window and were defined in terms of
oral steroid use and unscheduled visits to the GP
or hospital. 

HRQL analysis

Some HRQL data were missing from 23 study
participants. Patients were classified into three
groups: no exacerbation (n=85); exacerbation
without hospitalisation (n=22); and exacerbations
which required hospitalisation (n=5). HRQL data
from the last study visit are presented (Table 2).
The table also shows the change in HRQL over the
one-month course of the study, presented
separately for the three groups. 

Table 1 includes data on patients’ IgE levels
which was recorded as an indicator of patients’
atopic status. There was no significant difference
between the three groups in terms of free IgE
level (Kruskal-Wallis test, χ2<1, n.s.). There was
also no difference in the proportion of patients
with a value over 76 IU IgE (χ2<1, n.s.).

The data in Table 2 show the mean scores from
the mAQLQ, ASUI and EQ-5D for each group at the
end of the four-week period and also the degree of
change from baseline. The table is designed to show
severity of HRQL impairment for these patients and
also the additional impact of experiencing an
exacerbation. The data demonstrate that patients
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Table 1 Demographics and spirometry data from study participants

No exacerbation Exacerbation (no Exacerbation with
hospitalisation) hospitalisation

n 85 22 5

Age 40.5 (11.6) 41.4 (12.0) 48.4 (11.0)

Gender (proportion female) 60.7% 72.7% 60%

Baseline FEV1 2.47 (0.75) 2.08 (1.03) 1.22 (0.48)

Free IgE (Median) 121.50 186.00 114.00

Free IgE >76 IU 63.9% 68.4% 60%
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who experienced an exacerbation had significantly
worse HRQL at the end of the study. Scores were
significantly worse still for those patients who were
hospitalised. The post-hoc analyses show that
exacerbations were associated with significantly
lower scores on all subscales of the mAQLQ, the EQ-
5D and the ASUI. The small group of hospitalised
patients were significantly worse than the other
exacerbation patients on some of the measures (EQ-
5Dindex and mAQLQ Emotion subscale). The data
from the EQ-5Dindex also show that patients’ health
state utility declined significantly more following

the start of the study in the exacerbation patients
compared with the other patients. Patients who
were hospitalised reported a utility change of -0.20
over the four weeks, and those who had an
exacerbation requiring oral steroids (but were not
hospitalised) reported a -0.10 change. There were
no corresponding significant changes in the mAQLQ
and ASUI over the four-week period. 

A post-hoc estimation of effect size was
undertaken with EQ-5Dindex score as the primary
endpoint. This revealed a partial η2 =0.372.
Dividing patients into those who experienced

Table 2 HRQL data for asthma patients at final study visit, distinguished by exacerbations requiring oral steroids
or hospitalisation (F and P values from the ANOVA)

Mean Std Oneway F Mean change
Deviation (P) from baseline

mAQLQ symptoms No exacerbation 4.78 1.29 12.36 (<0.001) 0.20

Exacerbation w/ oral steroids 3.42* 1.54 0.30

Hospitalised 2.60 0.85 0.10

mAQLQ environment No exacerbation 4.65 1.26 11.82 (<0.001) 0.06

Exacerbation w/ oral steroids 3.37* 1.46 -0.07

Hospitalised 2.50 1.50 -0.17

mAQLQ emotion No exacerbation 3.68 1.06 12.40 (<0.001) 0.12

Exacerbation w/ oral steroids 2.77* 1.26 0.31

Hospitalised 1.44* 0.52 -0.06

mAQLQ activity No exacerbation 5.75 1.18 30.73 (<0.001) 0.20

Exacerbation w/ oral steroids 3.57* 1.72 0.09

Hospitalised 2.56 1.07 -0.13

mAQLQ total No exacerbation 4.72 0.98 23.17 (<0.001) 0.15

Exacerbation w/ oral steroids 3.28* 1.29 0.11

Hospitalised 2.28 0.86 -0.07

Asthma symptom No exacerbation 0.75 0.20 20.18 (<0.001) 0.05
utility index Exacerbation w/ oral steroids 0.48* 0.27 0.07

Hospitalised 0.31 0.22 -0.08

EQ5D utility No exacerbation 0.89 0.15 28.69 (<0.001) 0.02

Exacerbation w/ oral steroids 0.57* 0.36 -0.10

Hospitalised 0.33* 0.39 -0.20 †

EQ5D VAS No exacerbation 76.10 15.51 15.00 (<0.001) 2.81

Exacerbation w/ oral steroids 56.43* 21.58 -1.29

Hospitalised 49.00 19.49 1.00

*=significantly lower score than next highest group, from post hoc LSD (P<0.05), i.e. hospitalised < exacerbation with oral
steroids and exacerbation with oral steroids < no exacerbation 
†= degree of change in EQ-5Dindex scores significantly different between the three groups (P=0.007)
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exacerbations explained 37.2% of the variance in
EQ-5Dindex scores.

Discussion

This study has demonstrated the significant burden
of exacerbations for patients with moderate to
severe asthma. Patients who experienced an
exacerbation during the course of the study
reported significantly worse HRQL, and the short
study duration meant that it was possible to
capture the HRQL burden of exacerbations as
patients experienced them. The mAQLQ scores
show a significant deterioration in HRQL for
patients who experience an exacerbation com-
pared to those who don’t. It is generally recognised
that a change of 0.50 is a clinically meaningful shift
on the AQLQ and the mAQLQ: the decrement in
HRQL on all domains of the mAQLQ exceeded that
benchmark for those patients experiencing an
exacerbation during the study period. The EQ-
5Dindex data indicates that experiencing an
exacerbation leads to a decrement in utility of
0.32. Patients who were hospitalised reported an
additional mean decline of 0.24. 

The study demonstrates the burden of
exacerbations for patients in terms of impact on
HRQL. This burden can be considered separately
from the burden related to the day-to-day
symptoms of asthma. The impact of exacerbations
is related to, but also to an extent distinct from,
the impact of day-to-day symptoms. Therefore,
the relief of day-to-day symptoms will provide an
HRQL or utility gain in addition to any gain related
to reducing exacerbations. 

One previous study reports preference values
for 100 patients with mild to moderate asthma
who were asked to rate the severity of various
asthma-related health states.14 Participants in the
study rated the health states using a visual
analogue scale (VAS) anchored at 0 (death) and
100 (perfect health). The health states described
mild and severe symptom exacerbations and
participants’ current health status that day. The
data demonstrated patients’ relative strength of
preference for avoiding severe (mean=25.6) and
mild exacerbations (62.0) compared with their
current health (81.0). The study data are,
however, limited from a health economic
perspective by the use of a VAS rating system
which is generally considered less suitable for
eliciting utility scores for use in economic
evaluation. Despite that, the results are quite
close to the results from the present study.

All three HRQL measures in this study indicate

the very substantial burden associated with
experiencing exacerbations. The analyses indicate
that the mAQLQ and ASUI scores for exacerbation
patients and hospitalised patients were
significantly lower at both time points compared
to the rest of the group. Those people who
experienced an exacerbation during the study had
significantly lower mAQLQ and ASUI scores at
baseline compared to the others, but this did not
get significantly worse during the course of the
study. These patients’ scores did not significantly
decline between baseline and four weeks despite
experiencing an exacerbation. In contrast the EQ-
5Dindex scores showed a significant decline for
those patients experiencing an exacerbation
between baseline and four weeks. The mAQLQ and
ASUI (which don’t capture this additional
decrement) may be exhibiting a floor effect for
asthma patients who are this severe. Juniper and
colleagues have reported (after the present study
was initiated) that the AQLQ (and so by definition
the mAQLQ) is primarily designed to measure the
day-to-day concerns of asthma patients and is not
suitable for capturing the rapidly changing nature
of an exacerbation.15 To measure the impact of an
exacerbation that requires admission to hospital,
Juniper et al. have developed the Acute AQLQ.
However, this measure is designed to be used in
very acute settings (such as following admission to
hospital) and so may not have worked well in the
present study. In addition, there are a number of
studies which report substantial variation in
exacerbation rates but with no difference in AQLQ
score. One study in particular reported a threefold
variation in exacerbation rates but no measurable
change on the AQLQ.16

The data have certain limitations and the study
was limited by some missing data. It is difficult to
determine the extent to which the deficit in HRQL
in the exacerbation groups is due to the
exacerbation or due to the fact that those patients
who have an exacerbation have much worse asthma
and so have worse HRQL. This study does provide
some information regarding this issue. HRQL data
were collected at baseline and four weeks later.
Exacerbations during the four weeks were
identified. Therefore, any difference between
baseline and study-end HRQL is partly the result of
the exacerbation and associated treatment. The
patients who experienced exacerbations and
hospitalisations had significantly worse HRQL at the
start of the study compared to the other patients,
which supports previous findings.8 However, there
was also evidence from the EQ-5D that they
experienced an additional significant decrement in
HRQL during the four weeks, which could be
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attributed in part to the exacerbation. This
additional decrement was not found on the mAQLQ
and the ASUI. 

Prospective data were only collected for one
month. This was designed to allow us to record the
impact of exacerbations as they occurred, without
requiring study participants to continue completing
forms for many months. A relatively large number
of exacerbations were recorded which was
sufficient for the purposes of statistical analysis
(although the hospitalisation group was small).
Therefore, we feel that the design was justified. 

Exacerbations in these patients probably results
from a combination of poor compliance, inadequate
treatment, and a lack of provision of self manage-
ment strategies. We have found that collecting
these types of data is a significant challenge both
methodologically and practically. Poorly compliant
patients are perhaps one of the hardest groups of
patients from whom to collect observational data.
However, using an observational study to record the
burden of exacerbations avoids the potential bias
introduced by clinical trial protocols. We believe
that these data are therefore suitable for any
modelling studies that are designed to capture the
benefits of treatments which reduce exacerbations.
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