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2. Additional explanation on DCE design and the PAPRIKA method 

 

Details on selection of attributes and levels 

Potential attributes and levels for inclusion in the DCEs were identified through a review of the 

literature, expert consensus and in consultation with participants who had completed the PRACTIAL 

study before the DCE eligibility date. However, only variables that had been systematically collected 

during the PRACTICAL study were considered. This was so that the DCE results could be related to 

measured properties of both treatment regimens. Eleven participants who had completed the 

PRACTICAL study attended one of three focus groups to explore the most important features of 

asthma and its management, with particular focus on factors that had been measured within the 

PRACTICAL study and how the participants may translate them into attributes and levels. The same 

11 participants pilot-tested the DCE to check understanding, relevance of selected attributed and 

levels and time taken to complete the DCE with particular care taken to check agreement with the 

inherent ranking of attribute levels. Cognitive debriefing was used to enhance feedback. Based on 

this feedback, iterative changes to the wording of the DCE were made to improve understanding. 

None of the pilot participants found the DCE to be difficult to understand or unduly burdensome. 

Details on the PAPRIKA method 

The DCE was based on the PAPRIKA method1 ς an acronym for Potentially All Pairwise RanKings of all 

possible Alternatives ς as implemented by 1000minds software (www.1000minds.com). The most 

important features of the method have been explained in the main body of the article.  Additional 

details are provided here ς in particular, the method by which the weights, representing the relative 

importance of the four attributes with respect to choosing between asthma treatments, were 

derived. 

As stated in the methods section of the main article, all DCE methodologies involve participants 

being asked to choose between two or more hypothetical options which are defined by different 

combinations of ǘƘŜ ŀǘǘǊƛōǳǘŜǎΩ levels included in the DCE. The PAPRIKA method involved each 

participant being asked a ǎŜǊƛŜǎ ƻŦ ΨǘǊŀŘŜ-ƻŦŦ ǉǳŜǎǘƛƻƴǎΩ, where each question invited them to choose 

their preferred asthma treatment from a pair of hypothetical treatments defined on - just two 

attributes and levels at a time. Each choice required the participant to confront a trade-off between 

levels of two attributes included for the pair of treatments, where the two other attributes were 

assumed to be the same for both treatments. An example of a trade-off question appears in Figure 

1.  
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Such questions (always involving a trade-off between the attributes, two at a time) are repeated 

with different pairs of hypothetical treatments. Each time the participant answers a question ς i.e. 

ranked a pair of treatments (including potentially ranking them equally) ς all other pairs of 

ǘǊŜŀǘƳŜƴǘǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ǇŀƛǊǿƛǎŜ ǊŀƴƪŜŘ ōȅ ŀǇǇƭȅƛƴƎ ǘƘŜ ƭƻƎƛŎŀƭ ǇǊƻǇŜǊǘȅ ƻŦ ΨǘǊŀƴǎƛǘƛǾƛǘȅΩ ŀǊŜ 

identified and eliminated by the software. For example, as an illustration of transitivity, if a person 

prefers treatment X to treatment Y and Y to Z, then ς by transitivity ς X is also preferred to Z (and so 

is not asked about by the software). Also, each time a person answers a question, the method 

adapts the selection of the next question based on all of their preceding answers (always one whose 

answer was not implied by earlier answers); thus, PAPRIKA is a type of adaptive DCE. This adaptivity 

combined with the above-mentioned elimination procedure based on transitivity minimises the 

number of questions the participant is asked while ensuring they have pairwise ranked all possible 

treatments defined on two attributes at a time, either explicitly or implicitly (by transitivity). 

Derivation of preference weights 

The data from which each ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǿŜƛƎƘǘǎ όƻǊ Ψpart-worth utilitiesΩύ ŀǊŜ ŘŜǊƛǾŜŘ consists of the 

ǇŀǊǘƛŎƛǇŀƴǘΩǎ explicit pairwise rankings (i.e. answers to the trade-off questions) from the DCE. A 

linear programme based on these pairwise rankings is solved to estimate weights for each level of 

each attribute that are consistent with the ǇŀǊǘƛŎƛǇŀƴǘΩǎ choices. The constraints in the linear 

programme are key to interpreting the estimated weights, as briefly explained next. 

In the theoretical setting of a DCE, a particular hypothetical asthma treatment is conceptualised as a 

particular combination of levels on the four attributes representing possible treatments. The 

measure of the preference a person has for a particular treatment ς hereinafter referred to as 

ΨǳǘƛƭƛǘȅΩ ς is assumed to be additive across the attributes.2 Suppose, for example, that A and B refer 

to two particular attributes ς e.g. ά[ƛƪŜƭƛƘƻƻŘ of a flare up in your asthma severe enough that you 

need to see a ŘƻŎǘƻǊέ and άLƴ an average week you will be short of breath because of ŀǎǘƘƳŀέ ς and 

they each have three levels (1, 2, 3). Thus, the variable A1 represents the utility the participant 

associates with attribute A being at level 1, and so on. With reference to Figure 1 in the main text, 

when asked, ά²ƘƛŎƘ asthma treatment would you choose? Χ A treatment characterised by A2 and 

B2 or another treatment characterised by A1 and B3?έ, the participant would choose: (1) the first 

treatment if utilities A2 + B2 > A1 + B3, or (2) the second treatment if A2 + B2 < A1 + B3, or (3) ά¢ƘŜȅ 

ŀǊŜ Ŝǉǳŀƭέ ƛŦ A2 + B2 = A1 + B3. 

Each such choice made by the participant forms a constraint ς corresponding to an inequality or 

equality (depending on the choice made) ς in the linear programme from which the weights for the 

ƭŜǾŜƭǎ ƻƴ ŜŀŎƘ ŀǘǘǊƛōǳǘŜ όƛƴŎƭǳŘƛƴƎ ŜŀŎƘ ŀǘǘǊƛōǳǘŜΩǎ ƻǾŜǊŀƭƭ ǿŜƛƎƘǘύ ŀǊŜ derived. Utility is also 
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constrained to be non-negative and monotonically increasing in the levels of each attribute; there 

are no additional functional constraints (such as of diminishing marginal utility). See Hansen and 

Ombler (2008)1 for technical details about the linear programme and its solution. 

t!twLY!Ωǎ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǘǊŀƴǎƛǘƛǾƛǘȅ ǇǊƻǇŜǊǘȅ (as explained above) ǊŜǉǳƛǊŜǎ ǘƘŀǘ ŜŀŎƘ ŀǘǘǊƛōǳǘŜΩǎ 

ƭŜǾŜƭǎ ƘŀǾŜ ŀƴ ƛƴƘŜǊŜƴǘ ǊŀƴƪƛƴƎ ƛƴ ǘŜǊƳǎ ƻŦ ǇŜƻǇƭŜΩǎ ǇǊŜŦŜǊŜƴŎŜǎΣ12 i.e. a ranking that would be 

uniǾŜǊǎŀƭƭȅ ŀŎŎŜǇǘŜŘΦ CƻǊ ŜȄŀƳǇƭŜΣ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ŀǘǘǊƛōǳǘŜ ΨƭƛƪŜƭƛƘƻƻŘ ƻŦ ŀ ŦƭŀǊŜ ǳǇΩΣ ŀ р҈ Ǌƛǎƪ 

would be assumed to be universally preferred (higher ranked) relative to a 10% risk. In contrast, the 

ǘǿƻ ƭŜǾŜƭǎ ŦƻǊ ǘƘŜ ŀǘǘǊƛōǳǘŜ ΨǘǊŜŀǘƳŜƴǘ ǊŜƎƛƳŜƴΩ όƛΦŜΦ the two randomised treatments in the 

tw!/¢L/![ ǎǘǳŘȅύ Řƻ ƴƻǘ ƘŀǾŜ ŀƴ ƛƴƘŜǊŜƴǘ ǊŀƴƪƛƴƎ ōŜŎŀǳǎŜ ŜŀŎƘ ǇŜǊǎƻƴΩǎ ǊŀƴƪƛƴƎ ǿƻǳƭŘ ŘŜǇŜƴŘ ƻƴ 

which therapy they had stated they preferred. Therefore, it was necessary to implement two 

separate DCEs, identical except ǘƘŀǘ ǘƘŜ ǊŀƴƪƛƴƎ ƻŦ ǘƘŜ ǘǿƻ ƭŜǾŜƭǎ ŦƻǊ ǘƘŜ ΨǘǊŜŀǘƳŜƴǘ ǊŜƎƛƳŜƴΩ 

attribute were reversed, i.e. for participants who stated they preferred the as-needed therapy this 

regimen was ranked above the maintenance regimen, and vice versa. After each participant 

indicated their preferred therapy, they were presented with the appropriate DCE for them. 
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Figure S2: Participant explanation of rationale of a DCE and how to complete the DCE 

Explanation of a Conjoint Survey 

¢ƘŜ ǎǳǊǾŜȅ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ Řƻ ƴŜȄǘ ƛǎ ŎŀƭƭŜŘ ŀ ŎƻƴƧƻƛƴǘ ǎǳǊǾŜȅ ŀƴŘ ƛǎ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ŀ ǳǎǳŀƭ 
questionnaire. 

The purpose of this survey is to find out what is important to you from the various features of 

asthma inhaler regimens. 

Lƴ ǘƘŜ ǎǳǊǾŜȅ ȅƻǳΩƭƭ ōŜ ǎƘƻǿƴ ōŜǘǿŜŜƴ мл ŀƴŘ нл ǎŎŜƴŀǊƛƻǎΣ ƛǘΩǎ ŘƛŦŦŜǊŜƴǘ ŜŀŎƘ ǘƛƳŜ ŀƴŘ ŦƻǊ ŜŀŎƘ 
ǇŜǊǎƻƴΦ Lƴ ǘƘŜ ǎŎŜƴŀǊƛƻǎ ȅƻǳΩƭƭ ōŜ ŀǎƪŜŘ ǘƻ ǇƛŎƪ ǿƘƛŎƘ ƻŦ ǘƘŜ ǘǿƻ ƛƳŀƎƛƴŀǊȅ ŀǎǘƘƳŀ ƛƴƘŀƭŜǊ ǊŜƎƛƳŜƴǎ 
ǎƘƻǿƴ ȅƻǳΩŘ ǇǊŜŦŜǊ ƻǊ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ōƻǘƘ ǘƘŜ ǎŀƳŜΦ 

As you go through the scenarios two features of asthma inhaler regimens will be shown and will be 

different between the two options. For the survey ȅƻǳΩƭƭ ƴŜŜŘ ǘƻ ŀǎǎǳƳŜ ǘƘŀǘ ŜǾŜǊȅǘƘƛƴƎ ŜƭǎŜ ƛǎ ǘƘŜ 
same apart from the two varying features shown on the screen. 

¸ƻǳ ƳƛƎƘǘ ŦŜŜƭ ǘƘŀǘ ǘƘŜ ǎŎŜƴŀǊƛƻǎ ŀǊŜ ǾŜǊȅ ǎƛƳƛƭŀǊ ƻǊ ǘƘŜ ǎŀƳŜ ŀǎ ƻƴŜǎ ȅƻǳΩǾŜ ǎŜŜƴ ōŜŦƻǊŜΦ ¢ƘŜȅ ǿƛƭƭ 
ōŜ ǎǳōǘƭȅ ŘƛŦŦŜǊŜƴǘ ŀƴŘ ƛǘΩǎ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ǘǊȅƛƴƎ ǘƻ ǿƻǊƪ ƻǳǘ ŜȄŀŎǘƭȅ ǿƘŀǘ ƛǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǘƻ ȅƻǳΦ  

Below are a couple pictures of what the survey will look like, based on some features of buying a 

house in Wellington. 

tƭŜŀǎŜ ŀǎƪ ƛŦ ȅƻǳΩǾŜ Ǝƻǘ ŀƴȅ ǉǳŜǎǘƛƻƴǎΗ 
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4. PRACTICAL study inclusion and exclusion criteria 

 

Table S1: Inclusion and exclusion criteria for the PRACTICAL study 

Inclusion criteria Exclusion criteria 

¶ Adults aged 18-75 years. 

¶ Self-ǊŜǇƻǊǘ ƻŦ ŀ ŘƻŎǘƻǊΩǎ ŘƛŀƎƴƻǎƛǎ ƻŦ ŀǎǘƘƳŀ: 

¶ Not used ICS in the 12 weeks prior to entry into the study and: 

o ŀǎǘƘƳŀ ǎȅƳǇǘƻƳǎ ƻǊ ƴŜŜŘ ŦƻǊ {!.! җ ǘǿƻ ƻŎŎŀǎƛƻƴǎ ƛƴ ǘƘŜ ƭŀǎǘ п 
weeks, or 

o ǿŀƪƛƴƎ ŘǳŜ ǘƻ ŀǎǘƘƳŀ җ ƻƴŎŜ ƛƴ ǘƘŜ ƭŀǎǘ п ǿŜŜƪǎΣ ƻǊ 

o exacerbation requiring oral corticosteroids in the last 52 weeks 

¶ Used ICS in the 12 weeks prior to entry in the study, and prescribed ICS at 

ƭƻǿ ƻǊ ƳƻŘŜǊŀǘŜ ŘƻǎŜǎ όҖрллҡƎκŘŀȅ ŦƭǳǘƛŎŀǎƻƴŜ ǇǊƻǇƛƻƴŀǘŜ ƻǊ small 

ǇŀǊǘƛŎƭŜ ŦƻǊƳǳƭŀǘƛƻƴ ōŜŎƭƻƳŜǘƘŀǎƻƴŜ ŘƛǇǊƻǇǊƛƻƴŀǘŜ όv±!wύΤ Җулл ҡƎκŘŀȅ 
ōǳŘŜǎƻƴƛŘŜΤ ҖмΣллл ҡƎκŘŀȅ ōŜŎƭƻƳŜǘƘŀǎƻƴŜ Řiproprionate (Beclazone)), 

and: 

o has partly or well controlled asthma as defined by GINA guidelines, 

or 

o has uncontrolled asthma as defined by GINA guidelines and either 

poor adherence to ICS and/ or unsatisfactory inhaler technique * 

¶ Willing and able to give informed consent for participation in the trial. 

¶ Lƴ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƻǊΩǎ ƻǇƛƴƛƻƴΣ ŀōƭŜ ŀƴŘ ǿƛƭƭƛƴƎ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ŀƭƭ ǘǊƛŀƭ 
requirements. 

¶ Willing to allow their GP (and specialist if appropriate) to be notified of 

participation in the trial. 

¶ Self-reported use of LABA, leukotriene receptor antagonist, theophylline, 

anticholinergic agent or cromone as maintenance therapy in the 12 weeks 

before potential study entry. Nasal corticosteroid therapy is permitted. 

¶ Self-reported past admission to the Intensive Care Unit (ICU) with life-

threatening asthma (representing patients at highest risk of adverse 

asthma outcomes).  

¶ Self-reported treatment with oral prednisone or other systemic 

corticosteroids in the six weeks before potential study entry (representing 

recent unstable asthma). 

¶ A home supply of prednisone for use in worsening asthma, as part of a 

current asthma plan. 

¶ Self-reported diagnosis of COPD, bronchiectasis or interstitial lung disease. 

¶ Self-reported greater than 20 pack year smoking history, or onset of 

respiratory symptoms after the age of 40 years in current or ex-smokers 

ǿƛǘƘ җмл ǇŀŎƪ ȅŜŀǊ ƘƛǎǘƻǊȅΦ 
¶ Self-reported current pregnancy or breast feeding at the time of enrolment 

or planned pregnancy within the study period. 

¶ Unwilling or unable to switch from current asthma treatment regimen. 

¶ Other illness(es) likely to compromise participant safety or impact on the 

feasibility of results, at the discretion of the investigator (examples include 

unstable coronary disease and malignancy). 

*Assessment of participant adherence was by patient self-report of inhaler use in the past month at the time of study enrolment. 
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