
Primary Care Respiratory Journal (2007); 16(4): 241-248

ORIGINAL RESEARCH

Patient preferences for asthma therapy: a discrete choice
experiment

*Andrew Lloyda, Emma McIntoshb, Klaus F Rabec, Angela Williamsd

a Deputy Director Europe, United BioSource Corporation, 20 Bloomsbury Square, London, WC1A 2NS, UK
b Senior Research Officer, Health Economics Research Centre, Department of Public Health, University of Oxford, UK 
c Chairman and Head, Department of Pulmonology, Leiden University Medical Centre, Netherlands
d Senior Health Outcomes Manager, Global Health Outcomes, GlaxoSmithKline, Greenford, UK

Received 8th February 2007; accepted 20th June 2007

Abstract

Aim: This study was designed to capture patient preferences for different aspects of asthma treatment from people with asthma in the
UK, the Netherlands and Spain.  

Methods: Asthma patients from the UK (n=124), the Netherlands (n=269) and Spain (n=86) participated in the survey. Patients’
preferences and willingness to pay for a particular number of preventer inhalers, in relation to days per week with symptoms, days
requiring reliever medication, risk of side effects, and requirement for a visit to their general practitioner (GP) or the Emergency Room
(ER), were recorded.  

Results: Participants were willing to pay €35/month to avoid a day with symptoms, €109/month to avoid asthma attacks that required
emergency visits to their GP or the ER, and €94/month to achieve total avoidance of asthma symptoms compared with their current state.   

Conclusions: This study presents European data regarding the importance to patients of different attributes of asthma and its treatment.
Study participants placed high values on the avoidance of symptoms, and asthma attacks requiring medical attendance. 
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Introduction
The Global Initiative for Asthma (GINA) has produced
guidelines for the management of asthma,1 and these
guidelines are updated annually and revised to reflect
developments in the evidence base. The GINA guidelines
describe the aim of asthma management as being the
achievement and maintenance of asthma control. They
highlight a number of aspects of asthma management;
however, they do not account for those aspects which are
most important to patients. European surveys indicate that
few patients achieve guideline-defined asthma control.2,3

Consequently, asthma remains a significant burden,4 is a
leading cause of lost school and work days,5 and has a
significant impact on health-related quality of life.6

Systematic attempts to understand the preferences of
asthma patients have been reported previously. Osman et al

reported that asthma patients were willing to trade higher
levels of wheeze and sleep disturbance in order to avoid cough
and breathlessness.7 Zillich et al reported that patients with the
greatest burden of asthma (as measured by quality of life
questionnaires) were willing to pay the most for a hypothetical
asthma ‘cure’;8 participants classified as mild were willing to pay
$US48 per month, whereas participants who were classified as
severe were willing to pay $US241 per month. Johannsson et al
explored asthma patients’ preferences for the type of
maintenance treatment, number of inhalers, speed and
duration of symptom relief, and symptom-free days (SFDs).9 The
number of SFDs was the most important attribute for patients;
85% of patients preferred an alternative treatment over their
current treatment and were prepared to pay extra for it – but
the analyses did not indicate reliably participants’ willingness to
pay for improvements. Most recently, King et al10 reported a
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study which embedded a discrete choice experiment (DCE)
survey within a clinical trial of asthma patients. This study found
that most respondents chose to continue with their current
drug in most choice situations but this tendency differed
depending on which medication they had been allocated.
Participants valued being able to participate in usual daily
activities and sport, and preferred minimal symptoms. This was
a relatively small survey of 52 people which may explain why
not all attributes emerged as predictors of choice.

Some information has emerged from the literature
regarding the importance of different aspects of asthma
therapy, and the attributes of asthma therapy included in this
study were derived directly from asthma patients and reflect
recommendations in the GINA guidelines.

This study was designed to address some of the
shortcomings of previous studies and to advance our
understanding of patient preferences for asthma therapy; in
particular, we have been able to estimate the monetary value
placed on achieving better asthma control. In doing so, the
strength of preference for alternative attributes of asthma
management may be successfully quantified. There are an
increasing number of papers in the literature on the
methodology required to estimate patients’ willingness to pay
within discrete choice experiments.11-21

Methods
A stated preference DCE was designed to elicit patient
preferences for different aspects of asthma therapy. The main

aim of the study was to determine patients’ strength of
preference for control over their asthma.
Study measures
Discrete choice experiments (DCE) are a form of survey
methodology which are widely used in health care to elicit the
preferences of patients.22,23 The method characterises treat-
ment interventions in terms of distinct attributes and levels
(e.g. number of days with symptoms per week).24 DCE
methods can also be used to estimate the marginal value, in
terms of willingness to pay out of one’s own pocket, for
different aspects of asthma therapy.12 Respondents decide
which combination of attributes and levels they prefer.
Through a series of questions it is possible to establish the
relative importance of attributes and the trade-offs that people
are willing to make. This method was used to understand the
value of the attributes of treatments for asthma.
Development work 
Several phases of pilot work were undertaken. A draft list of
ten attributes was developed through discussion with the
study team including clinical experts. Ten attributes were
considered to be too many to include in a survey because it
would make decision-making very complex for study
participants. Therefore, attributes that could not be related
back to GINA guidelines, or purely clinical attributes such as
FEV1 which are less meaningful for patients, were dropped
from the list. Two focus groups were conducted (in the UK and
The Netherlands) to discuss the draft attributes and levels.

The final list of asthma attributes that were selected
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Asthma symptoms You experience no symptoms at all

You experience symptoms on 2 days per week

You experience symptoms on 5 days per week

Use of reliever medication No need for reliever medication on any day per week

You need your reliever medication on 2 days per week

You need your reliever medication on 5 days per week

Asthma attacks You will not have an asthma attack in the next year

You will have asthma attacks occasionally in the next year, but they are never bad enough that you would

need to see a doctor

You will have asthma attacks occasionally in the next year, which are bad enough that you will need to

see your GP or visit the A&E department at the hospital

Side effects Your chance of suffering a side effect with this medication is very low (1 in a 100 or 1%)

Your chance of suffering a side effect with this medication is low (1 in 10 or 10%)

Your chance of suffering a side effect with this medication is moderate (1 in a 5 or 20%)

Inhalers You require preventer treatment with one inhaler only

You require preventer treatment with two inhalers

Monthly cost £20

£40

£60

Box 1. Attributes and levels employed in the survey.

Copyright GPIAG - Reproduction prohibited

http://www.thepcrj.org

http://www.thepcrj.org
http://www.thepcrj.org


Patient preferences for asthma therapy:a discrete choice experiment

243

included: number of days per week with symptoms; number
of days per week you require reliever medication; severity of
asthma attacks/exacerbations; risk of mild side effects
(described as cough, tremor etc); number of preventer
inhalers required, and out of pocket cost (see Box 1 for a
description of the attributes and levels). The cost attribute is
included in order to estimate willingness to pay for
improvements in the other attributes. The UK cost attribute
levels and household income levels were converted to
equivalent Dutch- and Spanish-specific Euro (€) rates using a
purchasing power parity (PPP) calculation. Each attribute in
the survey was described in two to three sentences and each
attribute level was presented. The respondents were given
pairwise choices based on an orthogonal design with foldover
(as recommended by Louviere et al24) to ensure no overlap.
This resulted in 21 choices, 18 from the orthogonal matrix
plus 3 reliability and consistency checks.

The attributes and levels were combined into choice sets
using an orthogonal design (http://www.research.att.com/
~njas/oadir/#3_2). Participants were presented with pairs of
hypothetical treatments which described a specific level on
each attribute, and were asked to state which they preferred
(Figure 1). The DCE questionnaire also included questions
regarding socio-demographics, income, some clinical
information such as medication, and the mini-Asthma Quality
of Life Questionnaire.25 The whole survey included the same
21 choice pairs, took about 30 minutes to complete, and
participants were paid a nominal amount for taking part.
Pilot studies
Four asthma patients completed the survey in a ‘think aloud’
exercise, followed by a cognitive debrief interview to identify
areas of misunderstanding.26 In addition, in a second pilot
study, 31 asthma patients completed the draft survey and
data were analysed to determine if attribute coefficients were
all in the anticipated direction. No problems other than a few
minor wording changes emerged from these pilot studies.
Main study
The main study was conducted at sites in The Netherlands,
Spain and the UK. Rigorous translations of the questionnaires
were produced using standardised methods for the translation
of patient-reported outcomes.27 The UK cost attribute levels
and household income levels were converted to equivalent
Dutch- and Spanish-specific Euro (€) rates using a purchasing
power parity (PPP) calculation. This means that the results from
each country are completely comparable in monetary terms.

Different approaches to recruitment were adopted in each
country, which ensured a representative broad sample of
patients with mainly mild-to-moderate asthma. In the UK
study, participants were recruited via newspaper advertise-
ments using a telephone screener (developed with a clinician)
prior to being invited to take part. In The Netherlands,

patients were recruited through GP practices (n=124),
respiratory specialist outpatient clinics (n=87) and through a
Dutch patient advocacy group “Astma Fonds” (n=58). In
Spain, asthma patients were recruited through six
pneumonologists’ outpatient clinics. Patients signed an
informed consent before answering the questionnaire.

To be eligible, participants had to have a diagnosis of
asthma, be 18 to 75 years old, be able to read and understand
English, Spanish or Dutch as appropriate, be willing and able
to give informed consent, and had to pass the telephone
screener questionnaire (UK only).
Analysis
Each choice that a respondent made was analysed as a data
point. The DCE data were analysed using the random effects
probit model in LIMDEP28 which accounts for multiple
observations from the same individual. The choice responses
were binary data and the regression model examined the
extent to which each attribute predicted individuals’ choices.
From this analysis, willingness to pay for all attributes is
estimated by taking the marginal rates of substitution between
the attribute ‘monthly cost of the drug’ and the remaining
attributes. Wald tests were used to test for differences in
income subgroups.

Results
The characteristics of the study samples were summarised
(Tables 1 & 2). Three UK participants were removed from the
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Treatment A Treatment B

Asthma symptoms Symptoms Symptoms

2 days 5 days

per week per week

Need for Reliever Reliever

reliever medication medication medication

5 days 2 days

per week per week

Asthma attacks Occasionally. Occasionally.

in the next year You do not you would need

need to see to see a doctor

a doctor or visit A&E

Chance of Moderate Low chance

side effects chance. 1 in 5 1 in 10

or 20% per year or 10% per year

Number of

preventer inhalers
1 2

Cost to you per month £60 £40

Which would

you prefer? � �

Figure 1. An example of a choice from the survey
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dataset because they did not meet study entry criteria (they
were all under 18 years old). The majority of patients had
evidence of persistent asthma as shown by the large
proportion using combination inhalers (long acting beta-
agonist plus inhaled corticosteroids, 55%) or inhaled
corticosteroids alone (82%).
Choice data
Analysis of the choice data indicated that people were
consistent (93.4% to 95.3%) and reliable (78.2% and
81.4%) in their answers to questions. All of the attributes
were significant predictors of choice, indicating that
participants valued all of them in their choices (Table 3).
Participants were willing to pay the highest amounts to avoid

asthma attacks that required emergency medical care
(€109.48) and to avoid days with asthma symptoms (€35.26
per day). Participants were willing to pay €15.74 to avoid a
self-managed asthma attack which was higher than the
willingness to pay to reduce days needing reliever medication
or risk of side effects. In contrast, participants were not willing
to pay very much to avoid commonly-encountered mild side
effects (the side effect attribute was not designed to capture
preferences around the more severe side effects that can
occur with preventer inhalers).
Modelling improvements in asthma
The willingness-to-pay data allows for the estimation of how
much patients value overall improvements in different aspects
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UK Spain The Netherlands

N % N % N %

Sample size 124 86 269

Gender – % male 63 50.8 27 31.4 93 34.6

Ethnicity

White/ Caucasian 106 85.5 86 100.0 257 95.9
Black/ Afro-Caribbean 3 2.4 2 0.7
Asian 8 6.5 3 1.1
Other 7 5.6 5 1.9

Education

No formal qualifications 16 12.9 25 29.1 25 9.3
Completed university 34 27.4 15 17.4 19 7.1

Employment

Full time 58 47.2 34 39.5 71 26.4

Median income £20-30k €18-36k €22-44k

Mean age (std dev) 41.8 (14.9) 46.9 (16.3) 44.6 (15.6)

Table 1. Socio-demographic profile of participants by country.

UK Spain The Netherlands

N % N % N %

Smoking status

Current smoker 11 8.9 8 9.3% 38 14.1

Emergency treatment

for asthma within

last 12 months

Emergency GP visit 41 33.1 49 59.0% 118 44.0

Mini AQLQ-mean (st dev)
Symptoms 4.43 (1.31) 4.92* (1.67) 5.04* (1.20)
Activity limitation 5.16 (1.53) 5.40* (1.48) 5.36* (1.23)
Emotional function 4.01 (1.51) 4.86* (1.78) 5.75* (1.14)
Environment stimuli 4.02 (1.34) 4.64* (1.50) 5.09* (1.27)

Total 4.46 (1.21) 5.00* (1.38) 5.27* (1.03)

*= Different to UK patients’ scores (P<0.05)

Table 2. Clinical, HRQL and smoking status of participants by country.
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of their asthma. This is referred to as a ‘welfare shift’. The
value of moving to a total absence of asthma symptoms was
estimated. The participants’ current profile (described in
terms of our attributes and levels) was used as one starting
point, in addition to a hypothetical poorly-controlled state.
The hypothetical poor asthma state was defined as five days
per week with symptoms, five days per week needing reliever
medication, side effects on 1% of days, one preventer inhaler,

and an asthma attack that required an emergency visit to
their doctor or hospital in the last twelve months. The
willingness-to-pay amounts are estimated by simply
determining the sum of the product of the attribute level shift
(e.g. 5 days with symptoms to 0 days) and the willingness-to-
pay value for a unit of that attribute.

The analysis indicates that asthma patients were willing to
pay €94.16 per month to move from their current state
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Shift Shift
from poor from study Shift

asthma sample from well
state to median controlled

WTP Total total to total to total
for unit Poor Sample absence absence absence absence
change asthma median Well of of asthma of asthma of asthma

(€) state state controlled asthma (€) (€) (€)

Number of days of symptoms 35.26 5 days 2 days 2 days 0 days 176.3 70.52 70.52

Days need reliever 3.95 5 days 2 days 2 days 0 days 19.75 7.90 7.90

Chance of side effects (%) 2.49 1% 1% 1% 1% 0 0 0

Number of preventer inhalers 15.57 1 inhaler 1 inhaler 1 inhaler 1 inhaler 0 0 0

Asthma attacks, but do not
require trip to Dr or hospital 15.74 N Y N N - 15.74 0

Asthma attacks require 
emergency trip to Dr or ER 109.48 Y N N N 109.48 –

Total €305.53 €94.16 €78.42

Table 4. Estimates of participants’ willingness to pay for shifting from a hypothetical poor asthma state or the actual
median sample state to full control of their asthma symptoms.

Coefficient P WTP ( ) (95% CI)

Number of days
of symptoms

-0.15074083 0.0001 35.26 (31.67, 39.75)

Days need reliever -0.01686887 0.0001 3.95 (2.27, 5.82)

Chance of side effects (%) -0.01063963 0.0001 2.49 (1.88, 3.17)

Number of
preventer inhalers

-0.06656885 0.0002 15.57 (7.12, 24.68)

Cost (€) -0.00427481 0.0001 /

Asthma attacks:
None to Attacks do not -0.06728728 0.007 15.74 4.21, 28.03)
require trip to Dr / hospital

Asthma attacks:
None to Attack require -0.46801688 0.0001 109.48 (96.75, 125.15)
emergency trip to Dr / ER

N=9,811 Observations

Table 3. Results of discrete choice experiment, showing willingness-to-pay values for unit shifts and 95%
confidence intervals
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(described in terms of the attributes) to a total absence of
asthma. Participants were willing to pay €78.42 per month to
shift from their current asthma state to full control of asthma,
and €305.53 per month to move from the hypothesised poor
asthma state to full control of asthma (Table 4). Wald tests
revealed no statistically significant differences in the interacted
coefficients based on low and high income.

Discussion
Summary of main findings
This study has collected patient preference data for asthma
symptoms and therapy. People with asthma in three European
countries all completed equivalent versions of a DCE survey.
The DCE included five asthma-related attributes offset by the
out-of-pocket cost attribute. These included number of days
per week with symptoms, need for reliever medication,
chance of mild side effects of preventer therapy (e.g. cough,
tremor), number of preventer inhalers, and asthma attacks
which either did or didn’t require an unscheduled visit to a
doctor or A&E. The DCE captured patient preferences for
these attributes; this was expressed in terms of willingness-to-
pay values. The results from the three countries in terms of
the relative importance of the attributes were very similar.

All of the attributes were significant predictors of choice,
indicating that we were capturing patient preferences. The
willingness-to-pay data indicated that the most important
attribute was severe asthma attacks that required emergency
visit to a GP or the hospital. Participants were willing to pay
€109 per month to avoid this. The second most important
attribute was the number of days per week with symptoms.
This mirrors the findings from Johansson et al who reported
that the number of symptom-free days per month was the
most important attribute (their study did not include
exacerbations).9 In contrast, some of the other attributes were
much less important to participants. Participants were only
willing to pay an extra €3.95 per month to reduce their need
for reliever medication, which supports the view that people
are quite comfortable relying on their short-acting beta-
agonist medication. Willingness to pay to avoid self-managed
exacerbations was also quite low at only €15.74 per month.
Participants were willing to pay even less to reduce their risk
of mild side effects such as cough, tremor and palpitations
(this didn’t include the more severe side effects that can occur
less commonly). The relative unimportance of side effects is
not a general finding in DCE studies. In our previous work, we
identified that people with epilepsy placed much greater
importance on the avoidance of side effects than they did on
improving their seizure control.29 This indicates that findings
of these surveys could be disease-specific.
Strengths and limitations of this study
The study was designed as a European survey in an attempt

to capture a broad scope of patient preferences. In addition,
however, the three countries chosen have different systems in
place for the payment of medication. Spain operates a co-pay
system whereby the amount a patient pays depends on the
price of the drug. In the UK, patients pay a set prescription fee
regardless of drug price, and in the Netherlands patients pay
nothing directly for their drugs. Participants in Spain were, on
average, willing to pay more for their asthma medication than
participants in the UK or Netherlands. The basic pattern of
results in terms of the importance of the attributes compared
to each other is similar for the three countries. The Spanish
participants may have been willing to pay more because they
are used to paying more for medication and implicitly better
understand the concept that drug quality and price may be
related. Alternatively, the results may reflect the mix of
patients from each country. The different recruitment
methods led to some variability, but also ensured that a wide
range of patients were recruited into the study.

The study data were used to understand the value that
people placed on improvements in their asthma. Participants’
willingness to pay for moving from the sample average to a
total absence of asthma symptoms was estimated. Assuming
the median health state, participants were willing to pay €94
per month to move to a total absence of asthma. To shift from
a hypothetical profile of poorly-controlled asthma to a total
absence of asthma, participants were willing to pay €305 per
month. Potentially any health state which can be described by
the study attributes could be modelled in this way. It would
also be possible to estimate the perceived benefits of new
interventions, or even changes in clinical guidelines.

There are limitations with this study that should be noted.
It is necessary to restrict the number of attributes that are
included, and the choice of which to include is of course
subject to bias. This means that we don’t capture preferences
for all aspects of asthma therapy, but just for our chosen
attributes. We have tried to select attributes in an unbiased
way, but there may well be other important aspects of asthma
therapy that have not been included.

One other limitation of this research relates to the
assumptions that are made about how people make decisions
in a DCE. It is assumed that people trade between all of the
attributes in the choice sets when making decisions, but such
a complex approach to decision-making is not really consistent
with evidence from cognitive psychology30. Due to the method
required to elicit willingness-to-pay using marginal rates of
substitution, a compensatory decision-making structure has to
be assumed. In that respect, this study is the same as almost
all other DCE studies in the literature. Some work has explored
this issue but it remains unclear exactly how you could test for
non-compensatory decision-making.31,32 What may appear to
be compensatory decision-making at the aggregate level may
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be heuristic-driven at the individual level. But we have no basis
in this study for understanding the nature of those heuristics
and could only guess at what might be driving them. In
addition, by their nature heuristics are idiosyncratic, so
potentially could be unique to each person. If we accept this
as a limitation, then we feel that the values themselves still
indicate the relative importance of the different attributes and
this is the most important finding from this study.
Implications for future research or clinical practice
Within GINA guidelines there is equal importance attached to
the avoidance of side effects and the control of exacerbations.
The findings of this study indicate that there exists a 40-fold
difference in patients’ willingness to pay to avoid exacerbations
compared to side effects. The much greater importance to
patients of controlling exacerbations should be reflected in the
GINA guidelines. We suggest that the GINA guidelines should
incorporate a scoring mechanism which is based upon the
importance of each outcome to patients. These results also
predict that the management of asthma will most likely fail if
it is aimed at improving an outcome on which patients place
little or no value. It is clear that the importance of different
outcomes varies between stakeholders, which may explain
why some changes in asthma management are harder to
implement. Indeed, the DCE approach may well be a very
sensitive method for determining the effects of an educational
programme for patients by examining the impact it has on
patients’ values. The DCE in this context could easily be treated
akin to a measurement ‘instrument’ whereby shifts in attribute
weights (i.e. values) can be tested using Wald tests of linear
restrictions, akin to subgroups, and the sensitivity in essence
actually measured.

This study has demonstrated the value that people with
asthma place on the avoidance of symptoms and the burden
related to asthma. This is a relatively large European study
which we hope provides useful information for a potentially
quite diverse range of stakeholders – from national
reimbursement agencies to doctors and patients making
decisions regarding asthma therapies. These data could also
be used in guideline development to identify areas of most
concern to patients.
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