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ABSTRACT
Background and Objective: Oral corticosteroids (OCS) are the guideline recommended treatment for all asthma attacks, but 
benefits must be considered alongside the potential for cumulative side-effects. There is interest in trialling biomarker-directed 
management of attacks to rationalise OCS treatment in those with least benefit. Understanding stakeholder perspectives on the 
risks and benefits associated with OCS treatment can inform trial design and shared decision-making discussions in clinical 
practice. The aim was to examine patients' and healthcare professionals' preferences for the risks and benefits associated with 
OCS treatment for asthma attacks.
Methods: Discrete choice experiment (DCE) by patients with asthma and HCPs in the UK and New Zealand. Preferences were 
analysed using logit models.
Results: Eight hundred and twenty-four patients and 171 HCPs completed the DCE. Avoiding the risks of permanent side effects 
had the greatest impact on treatment preference by patients and HCPs. Avoidance of side effects was weighted higher by patients 
than HCPs. Patients with uncontrolled asthma were more prepared to trade risk for benefit. Symptom recovery was the most 
valued clinical benefit to patients and HCPs. Patients preferred ‘improving lung function’ over ‘avoiding additional GP treatment 
or hospitalisation’, whereas HCPs preferred avoidance of further healthcare utilisation. Based on their responses we estimated 
the minimum clinically important difference for the treatment failure outcome at 20%.
Conclusion: Patients and HCPs will trade-off treatment benefits to avoid the side-effects associated with OCS. The risk–benefit 
balance of OCS should feature in shared decision-making discussions with patients experiencing outpatient asthma attacks. The 
findings support developing trials to personalise acute asthma treatment.
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1   |   Introduction

Asthma attacks diminish physical and mental health and cause 
a decline in lung function [1, 2]. For over 30 years, oral corti-
costeroids (OCS) have been the guideline-recommended treat-
ment for all asthma attacks. This is based on small, randomised, 
placebo-controlled trials (RCT) in the emergency department 
(fewer than 500 patients total) demonstrating reduced relapse 
rates and accelerated symptom recovery [3]. However, OCS 
can cause temporary and cumulative side effects, which worry 
patients but are not always well recognised by healthcare pro-
fessionals (HCPs) [4–6]. Moreover, OCS efficacy for attacks in 
primary care may have been overestimated because these trials 
were conducted in an era when only 20% of participants were 
treated with inhaled corticosteroids (ICS) [7], which have been 
shown to be an effective treatment in their own right [8].

Corticosteroids have the most clinical efficacy in patients dis-
playing type-2 airway inflammation [9, 10]. Type-2 inflamma-
tion can be identified by raised blood eosinophils or fractional 
exhaled nitric oxide (FeNO) [11–13]. In COPD, prednisolone is 
not a clinically effective treatment for outpatient attacks associ-
ated with a low blood eosinophil count [14]. These findings raise 
the possibility of using a biomarker-directed treatment approach 
to rationalise OCS use in outpatient asthma attacks where side-
effect harms may outweigh clinical benefits from treatment.

Understanding stakeholder perspectives on the risks and bene-
fits associated with OCS treatment can inform clinical shared 
decision-making discussions with patients, determine whether 
rationalising OCS use in acute asthma is an important goal, in-
form the choice of primary outcome(s) for trials of acute asthma 
treatment, and inform the target difference for non-inferiority 
calculation [15]. To better understand these factors, we carried 
out a discrete choice experiment (DCE) involving patients with 
asthma and HCPs treating asthma as key stakeholders.

2   |   Methods

2.1   |   Background to Discrete Choice Experiment 
Methodology

Discrete choice experiments (DCEs) measure participants' pref-
erences for treatment options by choosing between hypothetical 
treatment alternatives [16]. Treatment options in each choice are 
described by a set of characteristics (termed, ‘attributes’). Each at-
tribute is described by a set of levels, such as different amounts of 
risk or benefit (Table 1). In this DCE, six attributes encompassed 
important side effects and clinical outcomes of OCS treatment.

DCEs can measure preferences for treatment where no real-
world data exists, though based closely on existing treatments 
[17]. DCEs also correspond well with real-world behaviours, 
yielding reliable clinical information [18].

2.2   |   Development of Choice Tasks

Experimental design followed best-practice principles [19]. A 
systematic review of asthma attacks treatment outcomes and 

Cochrane reviews on the efficacy of OCS treatment informed a 
panel of potential treatment benefits [7, 20]. A rapid review of ac-
ademic and grey literature identified the types and frequencies of 
side effects associated with OCS treatment for acute asthma [4].

Patient and public involvement was central to the design. A focus 
group of patients with asthma recruited through Asthma + Lung 
UK (n = 5) co-produced the design by shaping the research ques-
tions, refining the choice and description of the attributes, and 
advising on the maximum number of attributes per choice task. 
One focus group member (SM) continued as a co-author to help 
interpret the results from a patient perspective.

Table 1 describes the attributes and levels in the design; Figure 1 
shows an example of the choice tasks. The four treatment benefit 
attributes reflected important clinical outcomes to patients and 
HCPs. We chose quantitative levels to enable calculation of the 
risk–benefit balance. The levels for treatment failure to primary 
care and hospital were based on the incidence in randomised 
controlled trials and real-world data [7, 21]. The levels for symp-
tom improvement were based on randomised controlled trials [3]. 
The levels for peak expiratory flow (PEF) were extrapolated from 
the consensus agreement of minimum clinically important dif-
ference for FEV1 in short-term trials (20%) and consensus guide-
lines specifying a > 20% short-term variability of PEF as clinically 
meaningful in the diagnostic workup of asthma [3, 22, 23].

The two treatment side effect attributes were divided into the 
temporary and permanent side effects associated with OCS 
treatment, with three examples in each. This was based on feed-
back from the focus group where permanent side effects were 

TABLE 1    |    The descriptive system: Treatment benefit and side effect 
attributes with their respective levels.

Attribute Levels

Chance you need more asthma treatment from 
your GP within 28 days

5%

10%

15%

Chance you need hospital treatment within 
28 days

5%

10%

15%

Amount your asthma symptoms improve within 
7 days

100%

50%

25%

Amount your peak flow (lung function) improves 
within 7 days

0%

20%

40%

Chance you get permanent side effects from 
treatment (weak bones, heart disease, and 
diabetes)

None

High

Chance you get side effects while taking 
treatment (anxiety, insomnia, and indigestion)

None

High
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considered different and more serious than temporary ones. We 
used binary, categorical classification (high/no risk) for patient 
participants to ease processing of risk information [24] and be-
cause the absolute risk of permanent side effects from one course 
of OCS is unknown and varies between individuals. With HCP 
respondents, we also included the estimated increased 10-year 
relative risk of permanent side effects and the absolute risk of 
temporary side effects based on published literature [6, 25].

We used an unlabelled DCE (meaning that the alternatives 
had generic names of ‘treatment A’ and ‘treatment B’ rather 
than ‘OCS’ and ‘placebo’) because OCS are a guideline recom-
mended treatment, which may bias against a placebo choice. 
Additionally, a placebo option should not have any side effects, 
which would limit the utility of the DCE for analysing the trade-
offs between benefits and risks.

Twenty-four choice tasks were generated with a Bayesian D-
efficient design. Priors were obtained from a pilot study of 37 
individuals. Participants were randomised to one of two blocks 
of 12 choice tasks because the focus group and pilot test partici-
pants felt that more than 12 tasks would cause cognitive fatigue, 
a recognised problem in DCEs [26]. All choice tasks faced by 
participants are listed in the supplement.

Respondents were given an introductory narrative with visual 
information to describe the tasks, attributes, and levels. To 
check if our explanation of the risks of asthma attacks, and risks 
and benefits associated with OCS influenced the results, we ran-
domised a subgroup of patient participants into receiving two 
different wordings of introductory material with different em-
phasis on the risks and benefits. Explanation 1 had the benefits 
of OCS less emphasised, and Explanation 2 had the benefits of 
OCS more emphasised (including potentially reducing hospital-
isation and death from asthma).

A practice choice task was presented prior to starting the real 
choice tasks. The DCE was distributed in an anonymous online 

survey (Qualtrics XM, London, UK) which also contained socio-
demographic questions and the Asthma Control Test (ACT) [27] 
in the patient sample. The wording of the patient task and intro-
ductory narrative sections had a reading age of 11 years (plain 
English) [28].

All participants were required to be aged 18 or above, and will-
ing and able to give informed consent before participating (by 
reading a summary of the DCE and clicking ‘I agree’ on the first 
page). Participants were able to drop out at any point, and these 
responses were not included in the final data analysis. We used 
forced responses to prevent participants from skipping ques-
tions and inbuilt Qualtrics features to flag possible duplicate and 
‘bot’ responses.

Ethical approval was granted for this study by the University 
of Oxford Central University Ethics Committee (Oxford, UK; 
Reference: R81047/RE001).

2.3   |   Sample Size

Using sample size calculations described by Bekker-Grob [29] 
we prespecified a minimum sample of complete responses from 
396 patients and 110 healthcare professionals.

2.4   |   Sampling

Participants who either had a self-reported asthma diagno-
sis or were HCPs with self-reported experience of treating 
asthma, were recruited in the United Kingdom and New 
Zealand.

Patients were recruited from UK asthma patient databases 
(Oxford, Glasgow, Bristol, London, Portsmouth, Southampton 
and Nottingham) and Wellington, New Zealand. We also re-
cruited patients through advertisements by the Asthma + Lung 

FIGURE 1    |    Example of the same choice task presented to both patients and HCPs.
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UK charity and the Asthma and Respiratory Foundation of New 
Zealand.

We recruited UK HCPs by distributing the DCE to primary care 
staff through an advertisement by the Primary Care Respiratory 
Society, and the Association of Respiratory Nurses. We also dis-
tributed the DCE through professional networks of secondary 
care staff in regional respiratory departments, an Oxfordshire 
network of emergency department doctors, and respiratory and 
general medicine registrar training networks. We recruited New 
Zealand HCPs through professional networks at regional respi-
ratory departments and an advertisement to GP networks.

2.5   |   Statistical Analysis

The full protocol and statistical analysis plan were published on 
the Open Science Framework prior to data collection [30]. Full 
methodological analysis is detailed in the supplement. Analyses 
were conducted in R (version 4.4.0) using the Apollo package 
(version 0.3.2).

We used multinomial logit (MNL) models as the primary 
analysis of experimental choices. MNL models assume that, for 
a given decision, people choose an alternative that maximises 
their utility (personal benefit). They calculate the mean utility 
and standard deviation in the sample for each attribute level.

Dummy-coded attribute levels were independent variables (one 
level per attribute was set to zero as a reference against which the 
utility of the other levels were measured). A t-ratio (two-tailed 
Student t-tests) < −1.96 or > 1.96 (equivalent to two-sided p < 0.05) 
was statistically significant. Estimates were expressed as odds ra-
tios by exponentiating MNL coefficients (logit models use the log 
of the odds ratio as a link function to calculate utility). The odds 
ratio indicates on average how likely participants were to choose 
a treatment that contained a specific level of risk or benefit, rela-
tive to its reference level (OR = 1), holding all else equal.

From the MNL models we tested interactions on pre-specified 
socio-demographic characteristics, marginal rates of substitu-
tion (MRS), and model forecasting.

MRS determine how much of a particular benefit individuals 
are willing to trade off in exchange for a reduction in a partic-
ular risk. We computed the MRS between treatment failure at 
28 days (defined as the need for GP re-treatment or hospitalisa-
tion within 28 days) against the risk of permanent side effects to 
inform the minimum clinically important difference (MCID) for 
this outcome [31]. The MRS represented the absolute increase in 
treatment failure that would be accepted in exchange for hav-
ing no risk of OCS-related side effects. The MRS was calculated 
from all HCPs and patients who had poorly controlled symp-
toms at the time of the survey (ACT < 15), representing those 
most likely to seek treatment.

Forecasting uses the estimated model to assess choices for 
hypothetical treatments [32]. We used the MNL model esti-
mates for each attribute level to forecast choice probabilities 
of patients with poorly controlled asthma and HCPs choosing 

between a hypothetical OCS-equivalent treatment versus a hy-
pothetical placebo-equivalent treatment. The estimated combi-
nation of levels for each treatment based on placebo-controlled 
RCT data for OCS efficacy in acute asthma was as follows:

OCS-equivalent: 5% relapse to GP, 5% relapse to hospital, 100% 
symptom improvement, 40% peak flow improvement, and high 
risk of permanent and temporary side effects.

Ineffective treatment (placebo-equivalent): 15% relapse to GP, 
15% relapse to hospital, 25% symptom improvement, 0% peak 
flow improvement, and no permanent or temporary side effects.

We used published data from two clinical trials to compare our 
model with observed real-world behaviour of prednisolone pre-
scribing for asthma attacks that were assessed by asthma specialists 
and assessed potential hypothetical bias [33, 34].

3   |   Results

Between April 2023 and December 2023, 1213 patient partici-
pants clicked on the survey link, 1149 consented to start the sur-
vey, and 824 patients completed the survey. Two hundred and 
seventy-three HCPs clicked on the survey link, 239 consented 
to start the survey, and 171 completed the survey. A summary 
of patient and healthcare professional participant demographics 
are displayed in Table 2.

3.1   |   Multinomial Logit Model Results

Tables S1, S5, S6, S10, and S11 outline full model results for pa-
tients and HCPs.

Avoiding the risks of permanent side effects had the greatest 
impact on treatment preference by patients and HCPs (Table 3 
and Figure 2). HCPs were willing to accept more side effect risk 
from treatment in exchange for more clinical benefits compared 
to patients.

Complete symptom recovery over 7 days was the most important 
clinical outcome to patients and HCPs. While patients and HCPs 
also preferred large (40%) improvements to their peak flow over 
7 days compared to no improvement, these preferences were of 
less value than symptom recovery.

Patients slightly preferred treatment that reduced their absolute 
28-day risk of them needing to see their general practitioner for 
additional asthma treatment by 10%. However, patients did not 
factor a 10% absolute reduction in 28-day risk of hospitalisa-
tion with acute asthma into their decision-making. By contrast, 
HCPs strongly valued reducing healthcare utilisation in primary 
and secondary care.

3.2   |   Influence of Introductory Narrative

There was no significant difference in any of the results between 
the two groups randomised to receive different introductory 
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narratives (Table S4). This implies that the way the benefits and 
risks of OCS treatment were presented to patients did not influ-
ence their treatment preferences.

3.3   |   Model Forecasting

The forecast result is displayed in Figure S1. Based on the MNL 
model results, patients with poorly controlled asthma (ACT < 15) 
were forecast to more frequently choose the hypothetical ineffec-
tive treatment with no risk of side effects (placebo-equivalent) 
versus the hypothetical OCS-equivalent treatment (predicted 
choice probability 57% vs. 43% respectively). By contrast, HCPs 
were forecast to more frequently choose OCS-equivalent treat-
ment versus placebo-equivalent treatment (predicted choice 
probability 69% versus 31% respectively). The forecasted percent-
age of OCS usage by HCPs in our model aligned with real data 
from two trials where asthma attacks were assessed by asthma 
specialists and prednisolone was prescribed to approximately 
60%–70% of patients [33, 34].

3.4   |   Marginal Rates of Substitution to Inform 
the Treatment Failure MCID for Future Trials

Patients with poorly controlled asthma were willing to accept a 
58% (95% CI: 39%–78%) absolute increase in treatment failure in 
exchange for treatment without any permanent side effect risks 
associated with OCS (Tables S3 and S4).

HCPs were willing to accept a 26% (95% CI: 21%–32%) absolute 
increase in treatment failure within 28 days in exchange for 

TABLE 2    |    Demographics for patient and HCP participants.

Characteristic
Patients 
(n = 824)

HCP 
(n = 171)

Mean age (range) 56 (18–86) 43 (27–70)

Gender

Male 300 (36%) 66 (39%)

Female 518 (63%) 105 (61%)

Other 6 (1%) 0

Country

UK 369 (45%) 116 (68%)

NZ 455 (55%) 55 (32%)

Ethnicity NA

White 723 (88%)

Non-white 101 (12%)

Mixed/multiple ethnic groups 44

Asian 29

Māori 12

Pasifika 3

Black/African/Caribbean 2

Arab 1

Hispanic 1

Other 9

Educational attainment NA

School or vocational qualification 360 (44%)

University degree or higher 464 (56%)

Ever treatment with OCS for 
asthma

NA

Yes 610 (74%)

No 214 (26%)

Mean courses of OCS in last 
12 months (SD)

1.3 (2.2) NA

Ever hospitalised for asthma NA

Yes 395 (48%)

No 429 (52%)

On biologic treatment for asthma NA

Yes 185 (22%)

No 639 (78%)

Mean asthma control test score 
(SD)

18.4 (5.1) NA

ACT > 15 592 (72%)

ACT ≤ 15 232 (28%)

(Continues)

Characteristic
Patients 
(n = 824)

HCP 
(n = 171)

Healthcare setting NA

Hospital 103 (60%)

General practice 48 (28%)

Emergency care 6 (4%)

Community 2 (1%)

Non-clinical 12 (7%)

Healthcare role NA

Doctor (consultant) 50 (29%)

Doctor (General practitioner) 32 (19%)

Doctor (all training grades) 43 (25%)

Nurse 26 (15%)

Pharmacist 18 (11%)

Other 2 (1%)

Ever prescribed OCS for asthma NA

Yes 162 (95%)

No 9 (5%)

TABLE 2    |    (Continued)
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treatment without any permanent side effect risks associated 
with OCS (Tables S8 and S9).

This suggests that the minimum important absolute treatment 
failure reduction with OCS acceptable to both patients and 
HCPs is approximately 20%. This can inform the non-inferiority 
margin in future placebo-controlled trials.

3.5   |   Interaction of Participant Socio-Demographic 
Characteristics

Patients with poorly controlled asthma (OR vs. patients with 
well-controlled asthma = 0.67, 95% CI 0.50–0.84), who had ever 
been hospitalised for asthma (OR vs. patients who have never 
been hospitalised = 0.69, 95% CI 0.51–0.87), and of non-white 
ethnicity (OR vs. patients of white ethnicity = 0.73, 95% CI 
0.48–0.98) put less value on treatments with no permanent side 
effects (Figure 3 and Table S2).

Patients aged over 65 years valued avoiding temporary side ef-
fects more strongly than those under 65 (OR vs. patients aged 
under 65 years = 1.22, 95% CI 1.01–1.42) and valued complete 
improvements in symptoms more strongly (OR vs. patients aged 
under 65 years = 1.30, 95% CI 0.97–1.63).

Patients who had not attended university generally made treat-
ment choices that resulted in less favourable health outcomes. 
This included being less likely to choose treatment with com-
plete symptom improvement (OR vs. patients who attended 

university = 0.69, 95% CI 0.52–0.86), less likely to choose 
treatment giving 10% absolute risk reduction of additional 
GP treatment (OR vs. patients who attended university = 0.76, 
95% CI 0.58–0.94), and less likely to choose treatment with no 
permanent side effects (OR vs. patients who attended univer-
sity = 0.48, 95% CI 0.35–0.61). We created a post hoc MNL model 
re-weighted to reflect the proportion of university graduates in 
the UK/NZ population (30%). This revealed similar estimates 
to the original model and very similar risk–benefit balances 
(Table S12).

There was no difference in the treatment preferences of HCPs 
working in primary and secondary care settings (Figure S2 and 
Table S7). Male HCPs valued acute asthma treatment giving 10% 
absolute risk reduction in the 28-day risk of hospitalisation (OR 
vs. female HCP = 2.52, 95% CI 1.16–3.87).

4   |   Discussion

4.1   |   Summary

Patients and HCPs value treatment for asthma attacks that 
avoids the side effects associated with OCS. In return, they 
are willing to trade off treatment benefits. HCPs were willing 
to accept more side effect risk from treatment in exchange for 
more clinical benefits compared to patients. Similarly, patients 
with poorly controlled asthma or a history of hospitalisation 
for asthma were willing to accept more risk of permanent side 
effects in exchange for treatment benefit compared to all other 

TABLE 3    |    Preferences for different levels of risks and benefit.

Patients HCPs

Attribute Level
Odds 
ratio

95% 
Confidence 

intervals p
Odds 
ratio

95% 
Confidence 

intervals p

Risk of permanent side 
effects

None 7.27 6.35–8.20 < 0.001 5.79 4.57–7.02 < 0.001

High (reference) 1.00 — — 1.00 — —

Risk of temporary side 
effects

None 1.48 1.36–1.59 < 0.001 1.67 1.42–1.91 < 0.001

High (reference) 1.00 — — 1.00 — —

Symptom improvement at 
7 days

100% 2.04 1.80–2.27 < 0.001 3.47 2.72–4.22 < 0.001

50% 1.27 1.18–1.36 < 0.001 1.51 1.31–1.71 < 0.001

25% (reference) 1.00 — — 1.00 — —

Peak flow improvement at 
7 days

40% 1.57 1.45–1.70 < 0.001 1.41 1.16–1.65 < 0.001

20% 1.16 1.07–1.24 < 0.001 1.02 0.87–1.18 0.386

0% (reference) 1.00 — — 1.00 — —

Absolute risk of GP re-
treatment at 28 days

5% 1.34 1.17–1.50 < 0.001 2.09 1.57–2.60 < 0.001

10% 1.24 1.16–1.31 < 0.001 1.30 1.12–1.48 < 0.001

15% (reference) 1.00 — — 1.00 — —

Absolute risk of 
hospitalisation at 28 days

5% 1.10 0.96–1.23 0.075 1.86 1.37–2.36 < 0.001

10% 1.02 0.93–1.10 0.363 1.36 1.12–1.60 0.002

15% (reference) 1.00 — — 1.00 — —



7 of 11

patients. While symptom recovery was the most important clin-
ical outcome to HCPs and patients, HCPs preferred avoiding fur-
ther healthcare utilisation more than patients.

4.2   |   Comparison to Prior Literature

We identified three relevant existing studies. A large UK survey 
identified that most patients experienced side effects from OCS 
and HCPs underestimated the frequency of these side effects 
[4]. A mixed-methods study found that patients experienced ex-
tensive side effects from OCS that impacted their quality of life 
and led to psychosocial burden and social stigma [35]. A recent 
survey in France assessed patient perceptions of the risks and 
benefits of short course and maintenance OCS [36]. Although 
40% of patients felt OCS to be efficacious, 80% experienced side 
effects. Most patients had a negative impression of OCS and 
were not satisfied with the side effect information provided by 
their doctor.

Our study builds on existing research by quantifying prefer-
ences for specific benefits and risks of treatment to understand 
the risk–benefit balance.

4.3   |   Implications

Our results inform current management of outpatient asthma 
attacks. Individual patients perceive the risks and benefits asso-
ciated with OCS heterogeneously. This variability implies that 
some people may have a higher threshold before taking OCS 
than others. Variability of OCS use has also previously been 
recognised in a randomised trial of biomarker-directed corti-
costeroid optimisation [37]. Interestingly, patients with lower 
educational attainment made treatment choices that resulted in 
less favourable health outcomes. This is consistent with find-
ings from published literature and reinforces the importance 
of patient education when making treatment decisions in acute 
asthma [38, 39]. Potential treatment risks and benefits should 
be explained and weighed up with patients as decision-making 
partners before initiating treatment. This education could take 
place when writing personalised action plans with patients.

Our findings also suggest that patients and HCPs would value 
further research into treatments and management that reduces 
acute OCS exposure. Prevention of asthma attacks with anti-
inflammatory treatment whilst reducing risk from lifestyle fac-
tors remains the primary goal. However, breakthrough attacks 

FIGURE 2    |    Comparing the preferences of patients and HCPs for different levels of risk and benefit from oral corticosteroid treatment for asthma 
attacks. The odds ratio indicates on average how likely participants were to choose a treatment that contained a specific level of risk or benefit, rela-
tive to its reference level (OR = 1), assuming all else equal. For example, patients were over seven times more likely to choose a treatment with no side 
effects risk compared to a treatment with a high risk of permanent side effects associated with OCS treatment.
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still occur, and the underlying pathology may not always be 
steroid-responsive [40]. OCS treatment may have reduced clini-
cal efficacy in outpatient attacks with low type-2 inflammation 
and therefore an unfavourable risk–benefit balance to patients 

[9]. Biomarker-directed, placebo-controlled trials offer the op-
portunity to rationalise OCS treatment in those with least bene-
fit, a concept already explored in COPD attacks [14]. Conversely, 
in breakthrough attacks with high type-2 inflammation the 

FIGURE 3    |    The interaction of socio-demographic characteristics on patient preferences. Forest plot showing the influence of socio-demographic 
factors on patient preferences for different levels of risks and benefits. An OR > 1 denotes stronger preference and an OR < 1 denotes weaker pref-
erence. For example, people who had previously been hospitalised for asthma had a lower OR (weaker preference) for a treatment with no risk of 
permanent side effects than people who had never been hospitalised for asthma.
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rapidly acting and long-duration anti-IL-5Rα monoclonal anti-
body benralizumab is an alternative acute anti-inflammatory 
treatment to OCS [41]. Our DCE results suggests that evaluation 
of acute treatment leading to lower exposure to OCS side effects 
would be valued by both patients and HCPs.

Finally, the external validity of trials of acute asthma treatment is 
affected by the choice of clinical outcomes measured. Existing tri-
als have tended to focus on physiological outcomes at short time-
points [20]. Our results demonstrated that symptom improvement 
over 7 days was the most valued clinical outcome of acute asthma 
treatment to both patients and HCPs. Interestingly, patients did 
not factor a 10% reduction of hospitalisation risk into their deci-
sion making. This may be because it is an uncommon event for 
most patients, so it was difficult to conceptualise, or because the 
10% reduction was perceived as small. Subgroup analysis pro-
vides some support for these conclusions because both patients on 
biologics and those aged over 65—who were likely to have spent 
longer in hospital due to asthma—had near-significant stronger 
preferences for a 10% hospitalisation risk reduction. Nonetheless, 
whilst healthcare utilisation outcomes were less important to pa-
tients, reducing the risk of GP re-attendance or hospitalisation 
(treatment failure) was valued by HCPs, with a non-inferiority 
margin of up to 20%. Together, the symptom and treatment fail-
ure outcomes may best reflect the combined preferences of pa-
tients and HCPs in future trials of asthma attack therapy.

4.4   |   Strengths and Limitations

Our study has several strengths. First, we obtained large sam-
ples from two countries with high asthma related morbidity and 
mortality, increasing the generalisability and relevance of our 
results [42, 43]. Second, by sampling both patients and HCPs, 
and considering their socio-demographics, we could model dif-
ferences in preferences towards the different treatment risks 
and benefits across groups, providing more clinically relevant 
information. Finally, patient involvement was a strong thread 
through the design, analysis, and interpretation of this research 
helping to ensure findings are important to patients.

Our study also has several limitations. First, using stated as 
opposed to revealed (i.e., real-world) preferences during an 
asthma attack could introduce hypothetical bias in responses 
[32]. Integrating real preferences was not possible because 
clinical guidelines always recommend OCS treatment for an 
attack, which would bias prescription data. We mitigated this 
limitation by including the ACT at the time of completion. 
Despite patients with poorly controlled asthma tolerating more 
risk of permanent side effects, the overall message remained 
identical. Importantly, the forecasted percentage of OCS pre-
scriptions issued by HCPs aligned with real prescription data 
from two trials where asthma attacks were assessed by asthma 
specialists, indicating the external validity of our findings 
[33, 34]. However, there may be less external validity of these 
findings in populations in other regions with different asthma 
treatment protocols or healthcare systems. Second, there may 
be unobserved factors that influenced choices. It is impossible 
to factor a participant's entire decision-making process into 
a 6-category choice-task. We balanced the potential to over-
simplify the complexity of medical decision-making against 

using too many attributes or levels which could confuse par-
ticipants and impact data quality. This balance was informed 
by focus group feedback, literature review, and clinical exper-
tise. Third, the small focus group size may have limited the 
ability to gather opinions from patients with different types 
of asthma or varying severity levels, limiting representative-
ness. Finally, using a categorical classification of side effects 
compared to quantitative levels for clinical benefits may intro-
duce bias against treatment options with side effects. This was 
a pragmatic solution because the absolute risk of permanent 
side effects from one course of OCS is unknown and varies 
between individuals. To mitigate bias, each level of clinical 
benefit in the choice tasks also had a categorical classification 
(e.g., high, medium, and low chance).

In conclusion, our study demonstrates that patients and HCPs will 
trade off treatment benefits to avoid the side-effects associated 
with OCS. In clinical practice, the risk–benefit balance of OCS 
should feature in shared decision-making discussions with pa-
tients experiencing outpatient asthma attacks. The findings also 
support developing trials to personalise acute asthma treatment.
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