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Abstract

Background Regulators have called for greater emphasis on the role of the patient voice to inform medical product develop-
ment and decision making, and expert guidelines and reports for asthma and chronic obstructive pulmonary disease (COPD)
both explicitly recommend the consideration of patient preferences in the management of these diseases. Discrete choice
experiments (DCEs) are commonly used to quantify stakeholders’ treatment preferences and estimate the trade-offs they are
willing to make between outcomes such as treatment benefits and risks.

Objective The aim of this systematic literature review is to provide an up-to-date and critical review of DCEs published in
asthma and COPD; specifically, we aim to evaluate the subject of preference studies conducted in asthma and COPD, what
attributes have been included, stakeholders’ preferences, and the consistency in reporting of instrument development, testing
and reporting of results.

Methods A systematic review of published DCEs on asthma and COPD treatments was conducted using Embase, Medline
and the Cochrane Database of Systematic Reviews. Studies were included if they included a DCE conducted in a relevant
population (e.g. patients with asthma or COPD or their caregivers, asthma or COPD-treating clinicians, or the general popula-
tion), and reported quantitative outcomes on participants’ preferences. Study characteristics were summarised descriptively,
and descriptive analyses of attribute categories, consistency in reporting on key criteria, and stakeholder preferences were
undertaken.

Results A total of 33 eligible studies were identified, including 28 unique DCEs. The majority (n = 20; 71%) of studies
were conducted in a patient sample. Studies focused on inhaler treatments, and included attributes in five key categories:
symptoms and treatment benefits (n = 23; 82%), treatment convenience (n = 19; 68%), treatment cost (n = 17; 61%), treat-
ment risks (n = 13; 46%), and other (n = 10; 36%). Symptoms and treatment benefits were the attributes most frequently
ranked as important to patients (n = 26, 72%), followed by treatment risks (n = 7, 39%). Several studies (n = 9, 32%) did
not qualitatively pre-test their DCE, and a majority did not report the uncertainty in estimated outcomes (n = 18; 64%).
Conclusions DCEs in asthma and COPD have focused on treatment benefits and convenience, with less evidence gener-
ated on participants’ risk tolerance. Quality criteria and reporting standards are needed to promote study quality and ensure
consistency in reporting between studies.

Key Points For Decision Makers

Currently, discrete choice experiments in asthma and
chronic obstructive pulmonary disease focus on inhaled
treatments, with relatively few studies assessing prefer-
ences for symptoms, quality of life or service delivery.
No studies assess preferences for biologic therapies.
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There is limited assessment of risk tolerance in the cur-
rent literature despite patients placing importance on risk
attributes when included.

1" Evidera, The Ark, 201 Talgarth Rd, London W6 8BJ, UK
2 Evidera, Bethesda, MD, USA

Department of Epidemiology, University of Groningen,
University Medical Center Groningen, Groningen,
The Netherlands

Published online: 12 July 2021 A\ Adis


http://orcid.org/0000-0001-7303-500X
http://crossmark.crossref.org/dialog/?doi=10.1007/s40271-021-00536-w&domain=pdf

H. Collacott et al.

1 Introduction

Asthma and chronic obstructive pulmonary disease (COPD)
manifest multiple symptoms that may differ among patients,
and are treated with various rescue and maintenance medi-
cations. The treatment landscape in asthma and COPD has
expanded in recent years with a number of new treatments
and devices coming to the market [1, 2], which not only
results in greater choice for patients and decision makers,
but impacts on patients’ quality of life (QoL) as well as the
way in which treatment-related services and management
plans are developed and delivered.

There have been calls from several relevant bodies,
including clinical [3, 4], regulatory [5] and health technol-
ogy assessment agencies [6-9], for a greater emphasis on
the patients’ voice, including patients’ preferences, through-
out clinical development and approval processes, and in the
delivery of services. With a variety of treatments and devices
available, it is particularly relevant to develop an understand-
ing of patients’ preferences in asthma and COPD, not only
for clinical outcomes, but for the variety of device-related
features that exist. Both the US Food and Drug Administra-
tion (FDA) and European Medicines Agency (EMA) have
published guidance on the use of patient preferences in the
regulatory approval process [10-12]. Patient preferences are
also highlighted as key considerations for the management
and prevention of asthma in the Global Initiative for Asthma
report and recent 2020 Focused Updates to the Asthma Man-
agement Guidelines [3, 13], and are also mentioned in the
Global Initiative for COPD report [4].

Discrete choice experiments (DCEs) are commonly used
to elicit the preferences of relevant stakeholders in the health
domain. The use of DCEs to elicit patients’ health prefer-
ences has grown in recent years [14]. Unlike other survey
techniques, DCEs estimate participants’ preferences and the
trade-offs they are willing to make based on responses to
several choice questions. Although non-indication-specific
reviews are useful for understanding how methodologi-
cal and reporting standards have developed over time [14,
15], they do not inform researchers of the current state of
knowledge within specific indications. A previous review
of patient preference studies in asthma and COPD was con-
ducted in 2015 [16], but it did not specifically review the
DCE methodology nor report on the consistency in report-
ing of key study criteria or attributes included in the stud-
ies. This paper aims to provide an up-to-date and critical
review of published DCEs in patients with asthma or COPD
or their caregivers, asthma or COPD-treating clinicians, and
the general population, including an assessment of the con-
sistency in reporting across key criteria. Specifically, we
aim to evaluate the subject of preference studies conducted
in asthma and COPD, what attributes have been included,
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stakeholders’ preferences, and the consistency in reporting
of instrument development, testing and reporting of results.

2 Methods
2.1 Searches

The current systematic review focuses on DCEs published
in asthma and/or COPD between 1990 and 2020. Search
strings were developed by an information specialist in con-
sultation with the study team, based on the requirements
of this study and after a review of the methods of similar
studies [14, 17-19]. Prior to execution, the searches were
piloted to ensure known studies were identified. Searches
were run in Embase, Medline and the Cochrane Database of
Systematic Reviews. Duplicate results were removed prior to
screening. The full search strategy is included as Electronic
Supplementary Material (ESM; Table S1).

2.2 Screening

Screening was conducted over several phases: pilot, title/
abstract (TIAB), and full-text (FT) screening. Screening was
conducted by the same two analysts (HC, DZ) at each phase,
with each record double screened. Studies were included if
they were conducted in the population of interest (i.e. asthma
and/or COPD patients, caregivers, asthma or COPD-treating
clinicians, and the general population), reported preference
outcomes from a DCE or conjoint analysis (CA) task, and
were published as a full-text English-language article within
the review period. Studies were excluded if they were not
primary research (i.e. editorial or opinion pieces) or were
purely methodological in nature. Pilot screening involved
double-screening of the first 50 records; decisions were com-
pared, and any disputes were resolved by a senior researcher.
Articles included at the TIAB level were then screened at
the FT level. Articles included at the FT level were reviewed
by a senior researcher (TT) as a final quality-control step.

2.3 Extraction

All studies included at the FT level were extracted into a
pre-defined template. The extraction template included all
key endpoints; study characteristics (e.g. indication, country,
responder type and sample size), participant characteristics
(e.g. age, sex, duration of disease), study design character-
istics (e.g. attribute development and qualitative testing pro-
cesses, attributes and levels, statistical design and analysis
model) and results. Extraction was conducted by the two
analysts involved at screening (HC, DZ), and was piloted
with three articles to ensure consistency in extraction styles
before full extraction was completed. Ten percent of studies
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were double-extracted by HC as a quality-control step. The
study team met after extraction of the first ten articles to
discuss and align on the extraction endpoints.

2.4 Analysis

Study characteristics, including analysis models used and
the assessment of preference heterogeneity, were ana-
lysed using descriptive statistics. The preference subject of
each study was extracted to determine the current focus of
asthma/COPD preference literature and identify gaps in the
research. Attributes across the studies were broken down
into categories and subcategories with corresponding fre-
quencies, providing an overview of the concepts for which
preferences have been elicited. Overarching attribute cat-
egories were symptoms and treatment benefits, treatment
risks, treatment convenience, treatment cost, and other. The
relative importance of attribute categories across studies was
assessed based on relative attribute importance (RAI) scores
where reported; where RAI was not available, this was cal-
culated using the coefficients. Where a study reported mul-
tiple models, results for each were included in the attribute
ranking analysis.

Additionally, the extent to which studies reported on four
criteria was assessed. The criteria included in this assess-
ment were informed by existing literature and guidelines on
quality steps in conducting and reporting on preference stud-
ies [10-12, 20, 21]. This assessment is intended to provide
an overview of reporting practices. The criteria assessed
were as follows:

1. Attribute development processes. The number of studies
reporting implementation of key steps to develop the
attributes and levels were counted; the steps considered
included qualitative interviews or focus groups with
the population of interest or consultation with clinical
experts, with or without a review of the relevant litera-
ture. Such steps provide evidence on the relevance of
the selected attributes and levels, with clear reporting
mitigating the risk of bias in the selection process [20].

2. Instrument pre-testing processes, such as qualitative
piloting. The number of studies reporting that the DCE
instrument had been pre-tested in the target population
through interviews or other qualitative means prior to
data collection were counted. Pilot testing in this way
allows researchers to test the assumptions made in the
design process, as well as the completeness, relevance
or complexity of the elicitation instrument [20].

3. Experimental design characteristics. The number of
studies reporting on characteristics relating to the sta-
tistical design of the DCE instrument, including design
type, design plan, blocking or randomisation were
counted. The experimental design is used to avoid fun-

damental issues such as confounding, correlation or
insufficient variation, and dictates the number of tasks
presented to respondents, all of which impact on the
quality and validity of the resulting preference data [20].

4. Behavioural outcomes including marginal rates of
substitution (MRS) or uptake probabilities, including
measures of uncertainty. The number of studies report-
ing a behavioural outcome such as MRS, relative attrib-
ute importance, or predicted uptake probability with a
measure of uncertainty of the estimate were counted.
Such behavioural insights that take into account attrib-
ute trade-offs are one of the key outputs of preference
research, and the underreporting of measures of uncer-
tainty may lead to inaccurate policy advice [15].

Each study was assessed across the reporting criteria sep-
arately by two analysts (HC, DZ), with any discrepancies
reviewed and resolved by a senior researcher (TT).

3 Results

A total of 425 studies were identified after de-duplication.
After screening, 33 studies were included for extraction [15,
22-53]. The PRISMA [54] diagram in Fig. 1 outlines the
flow of studies through the screening process. Four studies
were excluded during screening due to having a methodo-
logical-only focus [26, 55-57]. Further, five [39, 44, 46, 51,
52] of the 33 included studies provided a secondary review
or analysis of an existing study; such studies have not been
counted twice when calculating descriptive statistics but are
included in the study overview table (Table S6, see ESM).
The resulting 28 full-text studies were used in the descrip-
tive analysis.

3.1 Study Characteristics

An overview of the study characteristics is provided in
Table 1. The trend in DCE publication over time follows that
of previous reviews [14, 17-19]; only one study (4%) was
published prior to 2000 [45], while nine studies (32%) were
published during the period between 2016 and 2020. Sixteen
studies (57%) were conducted in an asthma population, nine
studies in a COPD population (32%) and three studies [29,
49, 58] in a mixed asthma and COPD population (11%).
Studies assessed preferences across a range of subjects, most
frequently inhaler treatments (n = 16, 57%), followed by
non-specific treatment types (n = 4, 14%), symptoms and
QoL [26, 37, 40], treatment and service delivery [24, 28,
48] (both n = 3, 11%), and service delivery alone [43, 53]
(n=2,7%). Service delivery was defined as concepts relat-
ing to the non-clinical administration or distribution of treat-
ment, such as health care provider (HCP) specialisation, the
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Records screened
N =50

Not a study in asthma/COPD n = 2
Not a primary research study n =4
Not a DCE/CA study n = 35

No abstract n = 2

Fig.1 PRISMA diagram. f A
CA conjoint analysis, COPD Records identified through
chronic obstructive pulmonary c database searching

. . R o N = 684
disease, DCEs discrete choice - \ )
experiment. *Synthesis and _g ¢
descriptive characteristics run = - N

c
on sample n = 28; 33 stud- % Records after duplicates
ies identified, 5 dropped from - removed
synthesis and descriptive N =425
characteristics due to reporting A J
secondary analyses of results of
an already-included study
v Records excluded N = 43

Pilot Screening

A

y

Records excluded N = 303

Records screened
N =375

Not a study in asthma/COPD n = 66
Not a primary research study n =13
Not a DCE/CA study n =213

No abstract n = 10

TIAB Screening

A

T

Duplicate n=1

Full-text articles excluded, with reasons N = 46

Full-text articles assessed

Not a DCE/CA study n = 35

FT Eligibility

1

forNell_g%l ity Study type (i.e. editorial, letter) n =4
- Duplicate n = 3
Methodological Study n =4
A

Studies included
N = 33*

facilities available in the location of administration (e.g. the
availability of a private area) or the consistency with which
patients are able to see the same clinician for treatment.
Most studies (n = 20, 71%) were conducted in a patient-only
sample, and a majority were conducted in the US (n = 8§,
29%) or UK (n = 8, 29%).

Study design and analysis characteristics are listed in
Table 2. Studies included a mean of 6.7 attributes (standard
deviation [SD] 2.4), with a minimum of 2 and maximum of
15. Many studies (n = 19, 68%) reported the use of a quali-
tative phase in developing their attributes and levels, fre-
quently taking the form of patient interviews (n =9, 47%),
patient focus groups (n = 8, 42%) and clinician interviews
(n=6,32%).
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The models most frequently used in analysis were the
multinomial and mixed/random parameter logit models
(eachn =9, 32%). Studies most frequently reported results
using coefficients (n = 22, 79%). Analysis of the existence
or extent of preference heterogeneity varied between studies.
The majority (n = 21, 75%) accounted for variation in pref-
erences between specific subgroups of the study sample (e.g.
explained preference heterogeneity), with just over half of
those (52%) validating their findings through formal statisti-
cal assessment, for example through testing for differences
in preferences between subgroups or through interaction
modelling. The factors most commonly used to determine
explained preference heterogeneity were sociodemographic
(n = 16, 76%) and clinical (n = 13, 62%) characteristics.
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Table 1 Study characteristics of 28 DCEs published in asthma and COPD between 1997 and 2020

Characteristic Pooled sample (n = 28) Asthma sample? (n = 19) COPD sampleb (n=12)

Sample size

Mean (SD) 337.7 (413.7) 284.7 (331.3) 337.2(300.7)
Min-max (42-1957) (42-1401) (49-1147)
<150 9(32) 8 (42) 3(25)
151-200 5 (18) 4(21) 2(17)
201-250 2(7) 1(5) 2(17)
251-300 4 (14) 2(11) 1(8)
300+ 8 (29) 42D 4(33)
Study subject
Inhaler treatment 16 (57) 11 (58) 8 (67)
Non-specific treatment 4 (14) 3 (16) 1(8)
Symptom and QoL 3(11) 2(11) 1(8)
Service delivery 2(7) 1(5) 1(8)
Treatment and service delivery 3(11) 2(11) 1(8)
Year of publication, n (%)
1997-2000 14) 1(5) 0(0)
2001-2005 3(11) 3 (16) 0(0)
2006-2010 9(32) 9 (47) 0(0)
2011-2015 6 (21) 1(5) 5(42)
2016-2020 9(32) 5(26) 7(58)
Responder type, n (%)
Patient 20 (71) 15 (79) 8 (67)
Clinician 14) 0(0) 1(8)
Caregiver 2(7) 2(11) 0(0)
General population 14) 1(5) 0(0)
Patient + clinician 14) 0(0) 1(8)
Patient + caregiver 27 1(5) 1(8)
Patient 4 general population 1(4) 0(0) 1(8)
Country, n (%)
Australia 4(14) 4(21) 0(0)
Canada 14) 1(5) 0(0)
Denmark 1(4) 0(0) 1(8)
France 311 1(5) 325
Germany 311 0(0) 325
Netherlands 311 2(11) 2(17)
New Zealand 14) 0(0) 0(0)
Spain 14) 1(5) 0(0)
Sweden 1(4) 1(5) 0(0)
Turkey 1(4) 0(0) 1(8)
UK 8 (29) 6(32) 325
usS 8 (29) 5(26) 4(33)

COPD chronic obstructive pulmonary disease, DCEs discrete choice experiments, QoL quality of life, SD standard deviation, UK United King-
dom, US United States

#Asthma sample includes studies conducted in asthma or asthma + COPD samples
®COPD sample includes studies conducted in COPD or asthma + COPD samples

Unexplained preference heterogeneity was assessed in 11 (n =17, 64%). Ten studies (n = 36%) accounted for both
studies (39%), most frequently through mixed logit models  explained and unexplained preference heterogeneity.
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Table 2 Study design and
analysis characteristics of 28
DCE:s published in asthma and
COPD between 1997 and 2020

A\ Adis

Characteristic Pooled sam- Asthma COPD
ple (n=28) sample® sample®
n=19) (n=12)
Qualitative phase, n (%) 19 (68) 13 (68) 9 (75)
Focus group 10 (53) 6 (46) 6 (67)
Interview 11 (58) 8 (62) 5(56)
Number of attributes

Mean (SD) 6.7 (2.4) 6.1 (2.0) 7.8 (2.5)

Min-max (2-15) (2-10) (6-15)

2-5 6 (21) 6 (32) 0(0)

6-10 21 (75) 13 (68) 11 (92)

11-15 14) 0(0) 1(8)

Analysis models, n (%)

Mixed/random parameters logit 9(32) 5(26) 5(42)

Multinomial logit 9(32) 6(32) 5(42)

Latent class logit 2(7) 1(5) 1(8)

Hierarchical Bayes 1(4) 0(0) 1(8)

Linmap function 14) 1(5) 0 (0)

Logistic regression 14) 1(5) 0 (0)

Random effects probit 4 (14) 4 (21 0(0)

Rank ordered logit 14) 1(5) 1(8)

Nested logit model 14) 1(5) 0 (0)

Separate binary logit 14) 1(5) 0 (0)

Not reported 3(11) 2(11) 1(8)

Presentation of findings®, n (%)

Coefficients 22 (79) 16 (84) 8 (67)

Marginal rates of substitution 12 (43) 8 (42) 5(42)

Willingness to pay 11 (92) 8 (100) 4 (80)

Relative attribute importance 10 (36) 7 (37) 4 (33)

QOdds ratios 4 (14) 3(16) 3(25)

Direct treatment comparison 14) 0(0) 1(8)

Predicted choice probability 6(21) 4(21) 2(17)

Self-predicted adherence (%) 14) 1(5) 0(0)

Analysis of explained preference heterogeneity, n (%) 21 (75) 14 (74) 10 (83)
With statistical testing of difference or interaction model 11 (52) 10 (71) 3 (30)
With no statistical testing of difference 10 (48) 4(29) 7 (70)

Characteristics used in the assessment of explained prefer-

ence heterogeneity, n (%)

Sociodemographic characteristics 16 (76) 10 (71) 9 (90)
Age 7(33) 4(29) 6 (60)
Sex 8 (38) 6 (43) 5 (50)
Race 14) 1(7) 0(0)
Education level 4(19) 4(29) 1 (10)
Income level 3(14) 32D 1 (10)
Country 3(14) 1(7) 2 (20)
Responder type (e.g. patient vs clinician) 4 (19) 1(7) 3 (30)
Other 2 (10) 2 (14) 0(0)

Clinical characteristics 13 (62) 9 (64) 7(70)
Duration of disease 2 (10) 2 (14) 1(10)
Severity of disease 7 (33) 321 6 (60)
Disease (e.g. asthma vs COPD) 3(14) 321 3 (30)
Treatment preference pre-DCE 2 (10) 2 (14) 0 (0)
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Table 2 (continued)

Characteristic Pooled sam- Asthma COPD
ple (n=28) sample® sample®
n=19) (n=12)

Disease-related QoL 2 (10) 2(14) 0(0)

Analysis of unexplained preference heterogeneity 11 (39) 6 (32) 6 (50)
Mixed Logit 7 (64) 4(67) 4(67)
Latent Class Logit 2 (10) 1(17) 1(17)
Hierarchical Bayes Multinomial Logit 109 0(0) 1(17)

Individual level RI 1(9) 1(17) 0(0)

Reporting criteria

Criteria 1—attribute development, n (%) 22 (79) 15 (79) 9 (75)
Criteria 2—pre-testing, n (%) 18 (64) 13 (68) 7 (58)
Criteria 3—experimental design, n (%) 24 (86) 16 (84) 10 (83)
Criteria 4—behavioural outcomes + uncertainty, n (%) 10 (36) 7 (37) 5(42)
Studies reporting on O criterion, n (%) 2(7) 1(5) 2 (17)

Studies reporting on 1 criterion, n (%) 3(11) 2(11) 1(8)

Studies reporting on 2 criteria, n (%) 5(18) 4(21) 1(8)
Studies reporting on 3 criteria, n (%) 11 (39) 7@37) 4(33)
Studies reporting on 4 criteria, n (%) 7 (25) 5(26) 4 (33)

COPD chronic obstructive pulmonary disease, DCEs discrete choice experiments, QoL quality of life, SD

standard deviation

*Asthma sample includes studies conducted in asthma or asthma + COPD samples
®COPD sample includes studies conducted in COPD or asthma + COPD samples

“Not mutually exclusive

Reporting practices were reviewed for all studies, as
described in the methods section. Overall, of the chosen
criteria, experimental design features were those most fre-
quently reported across studies (n = 24, 86%). Seventy-nine
percent of studies (n = 22) reported the attribute develop-
ment process, while 64% (n = 18) reported on qualitative
testing of the DCE instrument. Ten studies (36%) reported
results as a behavioural outcome inclusive of a measure of
uncertainty. Seven studies (25%) reported across all four
criteria.

3.2 Attribute Categories

The breakdown of attributes across studies is presented in
Table 3. Attributes were broken down across five broad cat-
egories: symptoms and treatment benefits, treatment risks,
treatment convenience, treatment cost, and other. Each cat-
egory was further broken down based on specific attribute
definitions. Within the broad attribute categories, there were
no major differences between the number of asthma and
COPD studies including each concept, with the exception
of treatment convenience, which was included in 68% of
asthma studies and in 82% of COPD studies.

The attribute type most commonly included in studies
was symptoms and treatment benefits, with 23 studies (82%)
including at least one attribute within this category. Spe-
cific attribute definitions included symptoms (n = 18, 64%),

exacerbations (n = 8, 29%), onset (n = 5, 18%), and other
benefit (n = 4, 14%).

Similarly, treatment convenience was commonly included
as an attribute within DCEs, with 19 studies (68%) includ-
ing at least one convenience attribute. Definitions within
this category included frequency of use and inhaler features
(both n = 11, 39%), treatment type (n = 7, 25%) including
inhaler type (e.g. dry powder inhaler, metered-dose inhaler),
and number of inhalers (n = 5, 18%). No studies included in
this review assessed preferences for nebulised treatments.

Treatment cost was included as an attribute in 17 studies
(61%) and covered out-of-pocket treatment costs for patients
[24, 27,29, 31-38, 41, 42, 49, 50], cost to the government
[34] and travel costs associated with receiving the medica-
tion [48].

Thirteen studies (46%) included at least one risk attrib-
ute. Risk attributes covered the frequency of adverse events,
severity of adverse events, adverse event type, and steroid
dosing. Higher steroid doses are associated with worse and
more prolonged adverse events [59-62] and were therefore
deemed to be a risk concept for the purposes of this cat-
egorisation. Although just under half of studies included a
treatment risk attribute, the number of treatment risk attrib-
utes assessed relative to the number of symptom or treat-
ment benefit attributes is small. Only 19 risk attributes were
included across 13 studies, compared with 70 symptom or
treatment benefit attributes included across 23 studies.
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Table 3 Number of studies including attributes within different categories

Characteristic Pooled sample ~Asthma sample® COPD sample®
(n=28) (n=19) (n=12)
Symptoms and treatment benefits 23 (82) 17 (89) 8 (67)
[15, 22,24, 26-28, 31-38, 4043, 45, 47-50]
Exacerbations 8 (29) 5(26) 5(42)

Frequency of exacerbation (n = 7), Need for rescue medicine (n = 2)
[15,22, 26, 32, 36, 38, 49, 50]

Symptoms 18 (64)
Symptom relief (n = 7), Symptom frequency (n = 3), Symptom severity (n = 1), Symptom type (n = 14),

Symptom impact (n = 20)
[22, 24, 26, 28, 31-35, 37, 38, 40, 41, 43, 47-50]
Onset 5(18)
Speed (n = 7), Feeling (n =2)
[15, 27,31, 32,47]
Other 4(14)
Chance of needing to change treatment (n = 1), Probability of efficacy (n = 1), Efficient delivery to lung

(n = 1), Duration of action (n = 1)
[31, 34, 42, 45]

Treatment risk 13 (46)
[15,22, 24, 28, 32, 33, 35, 36, 38, 41, 45, 48, 53]
Frequency of AE 5(18)

Likelihood (n = 4), Categorical (n = 1)
[24, 36, 38, 45, 48]

Severity of AE 1(4)
[32]
AE type 5(18)

Oral thrush, hoarseness, tremors, osteoporosis, pneumonia, hospitalisation (n = 8)
[15, 33, 35,41, 53]

Steroid dose 2(7)
Strength of ICS dose (n = 2)
[22, 28]
Treatment convenience 19 (68)
[15, 22,23, 25, 28-36, 38, 41-43, 47, 49]
Frequency of use 11 (39)

Frequency of use (n = 8), Frequency of visits (n = 1), Dosing flexibility (n = 1)
[15, 23, 30, 33, 35, 36, 41-43, 47, 49]
Type of treatment 7 (25)
Route of administration including inhaler type (e.g. dry powder inhaler, metered-dose inhaler) (n = 6),
Strength of medicine (n = 1)
[15, 22,31, 33-35, 42]
Number of inhalers 5(18)
Number of inhalers (n = 4), Need for additional acute-symptom inhaler (n = 1)
[28, 31, 36, 38, 41]
Inhaler features 11 (39)
Cleaning (n = 2), Shape/convenience (n = 7), Monitoring peak flow (n = 2), Dosing (n = 25) (e.g. dose
release, preparation, etc.), Indicates empty (n = 1), Reusability (n = 2), Technology (n = 1)
[15, 23, 25,29, 30, 32, 33, 35, 36, 42, 49]

Treatment cost 17 (61)
[24, 27,29, 31-38, 41, 42, 48-50, 53]
Other 10 (36)
[24, 28, 30, 33, 35, 42, 43, 48, 50, 53]
Other: Treatment 14)
Class of compound (n = 1), Patient satisfaction (n = 1)
[42]
Other: Evidence 3(11)
Evidence of compliance (n = 1), Duration of evidence (n = 1), FDA approval (n = 1)
[30, 42, 50]
Other: Service 8 (29)

HCP interaction or information (n = 10), Advice (n = 5), Other (n = 4)
[24, 28, 33, 35, 42, 43, 48, 53]

14 (74)

3(16)

3(16)

9 (47)

3(16)

0 (0)

421)

2(11)

13 (68)

7@37)

6 (32)

421

6(32)

12 (63)

8 (42)

0(0)

2(11)

6 (32)

5(42)

3(25)

1(8)

5(42)

2(17)

1(8)

2(17)

0(0)

9(75)

6 (50)

2(17)

1(8)

8 (67)

7(58)

4(33)

1.(8)

1(8)

4(33)

AE adverse event, COPD chronic obstructive pulmonary disease, DA Food and Drug Administration, HCP health care provider, /CS inhaled

corticosteroids
#Asthma sample includes studies conducted in asthma or asthma + COPD samples
®COPD sample includes studies conducted in COPD or asthma + COPD samples
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The remaining attributes were categorised as ‘other’. Ten
studies (36%) included an attribute in the ‘other’ category.
Concepts related to treatments, evidence, or service delivery.

3.3 Treatment Preferences

Table 4 provides a breakdown of the attribute importance
rankings across all studies. Across the 28 studies included,
44 models were estimated due to the reporting of multiple
sets of preference estimates within some studies. Multiple
models were estimated within one study based on subgroups
such as disease (e.g. asthma and COPD) or responder type
(e.g. patient and clinician). Across the estimated models for
which ranking data was available and relative to the number
of studies including such attributes, symptom and treatment
benefits were those most frequently (n = 26, 72%) ranked
as the most important. Risk was the second most frequently
ranked as the most important attribute (n = 7, 39%), fol-
lowed by convenience attributes in 22% (n = 6) of models.
Cost attributes were those least frequently ranked as the
most important, in only 8% (n = 2) of the models in which
they were included.

Differences were identified in attribute rankings across
both disease and study subjects (ESM, Table S2 to Table S6).
Where included, symptom and treatment benefit attributes
were ranked as the most important attribute more frequently
in asthma studies (n = 20, 80%) than COPD studies (n = 7,
54%). The reverse was true of risk attributes, which were
ranked as the most important in only 18% (n = 2) of asthma
studies, but 63% (n = 5) of COPD studies. Across study
subjects, symptom and treatment benefits were often those
ranked as most important, with the exception of service
delivery-based studies, in which the only benefit attribute
included was not ranked as the most important. Notably,
despite inhaler treatment studies assessing preferences

Table 4 Attribute category ranking of DCEs published in asthma and
COPD between 1997 and 2020

Category Pooled sample ~ Asthma sample? COPD sample®
N (%) N (%) N (%)

Symptom or 26 (72) 20 (80) 7 (54)
treatment
benefit

Convenience 6 (22) 3(19) 4(29)

Risk 7(39) 2 (18) 5(63)

Cost 2(8) 1(6) 2(22)

Other 3 (20) 2 (18) 1(25)

COPD chronic obstructive pulmonary disease, DCEs discrete choice
experiments

#Asthma sample includes studies conducted in asthma or asthma +
COPD samples

SCOPD sample includes studies conducted in COPD or asthma +
COPD samples

across a range of convenience-based attributes, such attrib-
utes were only ranked as most important in 25% (n = 5) of
studies in which they were included.

4 Discussion

The aim of this paper was to provide an up-to-date and criti-
cal review of published DCEs in asthma or COPD, including
an assessment of the consistency in reporting across key cri-
teria. A total of 28 DCEs were included in the final analysis,
split between asthma (n = 16, 57%), COPD (n =9, 32%) and
mixed asthma/COPD (n = 3, 11%) samples.

The number of asthma and COPD DCEs published rose
over the review period, with the first study published in
1997. There was a rise in the number of publications in the
period 2006-2010 (n =9, 32%), followed by a reduced num-
ber in the following period (2011-2015; n = 6, 21%). It is
unclear what motivated the increase in publications in the 5
years from 2006, although it is noteworthy that all publica-
tions in this period were conducted in an asthma sample;
this may be a reflection of changes to the treatment pathway
for severe or uncontrolled asthma, with the first biologic
in asthma approved by the FDA in 2003 [63]. Nine studies
(32%) were published in the 5 years (2016-2020) prior to
this review.

A majority of the studies (n = 16, 57%) assessed stake-
holders’ preferences for features of inhaler treatments, with
a small number focusing on non-specific treatments (e.g.
inhaled or oral) (n = 4, 14%), symptoms or QoL (n = 3,
11%) or service delivery (n = 2, 7%). Notably, no study
assessed preferences for biologic treatments in asthma or
COPD, despite a number of approvals [64, 65] for such ther-
apies in recent years and increasing use of such therapies
in moderate-to-severe disease. Unlike standard therapies,
biologics are administered via injection, and an understand-
ing of preferences for the varying modes of administration
across treatment types is needed. Further, biologic thera-
pies are associated with a unique and sometimes severe risk
profile including, in some therapies, the risk of anaphylaxis
[64], and insight on stakeholders’ tolerance for such risks
will support shared decision making between patient and
clinician.

Eight (29%) studies were conducted in both the US and
the UK, with several others conducted in Australia (n = 4,
14%), France (n = 3, 11%) [25, 29, 42], Germany (n = 3,
11%) [36, 42, 47] and the Netherlands (n = 3, 11%) [26, 38,
53]. No studies were conducted in South America, Africa
or Asia, meaning that no evidence is currently available on
stakeholders’ preferences across those regions. To better
understand preferences for asthma and COPD treatments,
services and symptoms, future research should seek to assess
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preferences in those regions currently under- or not repre-
sented in the literature.

Through our analysis, we identified the following five key
attribute categories used in asthma/COPD DCEs: symptoms
and treatment benefits, treatment risks, treatment conveni-
ence, treatment cost, and other. The frequency with which
attribute categories were included in asthma/COPD DCEs
largely aligns with previous reviews of health-based DCEs,
with treatment benefit and cost both frequently included,
and risk less commonly so [14, 66]. Symptom and treatment
benefit attributes, included in 23 studies (82%), were those
most frequently ranked as most important (n = 26, 72%).

Treatment adherence is one of the key issues in managing
asthma and COPD [67, 68], with both the GINA and GOLD
reports citing issues with adherence as a contributory factor
in uncontrolled disease [3, 4], resulting in more frequent
exacerbations, and higher rates of hospitalisation and death.
Patient-reported reasons for poor adherence include, among
others, concerns around drug safety [69, 70]. Despite this,
less than half (n = 13, 46%) of the DCEs reviewed included
a risk attribute, limiting the extent to which we are able
to understand patients’ tolerance for treatment-emergent
risks. Developing an understanding of treatment-risk toler-
ance in asthma and COPD patients, including the accept-
able magnitude of risk and risk type, can be used to inform
the development of future treatments. Further, through the
assessment of preference heterogeneity, it may be possible
to determine subgroups of patients more tolerant of specific
treatments and risks, allowing HCPs to tailor prescribing
habits. Notably, risk was ranked as the most important attrib-
ute in 39% of the models in which it was included, suggest-
ing that, despite limited assessment through DCE studies of
patients’ tolerance for treatment risks, it is an outcome of
importance to patients and thus warrants further research.
Without an assessment of the benefit-risk trade-offs partici-
pants are willing to make, the use of the resulting preference
data in decision making is limited in scope. The risk types
where risk attributes were ranked as most important were
varied, including frequency of adverse events, likelihood of
adverse events, severity of side effects and specific adverse
event types.

Convenience was the second most common attribute type,
included in 68% (n = 19) of studies, ahead of both cost and
risk. Both the GINA and GOLD reports and the recent 2020
Focused Updates to the Asthma Management Guidelines
cite the importance of patients’ ability to use the treatment
device appropriately [3, 4, 13], endorsing regular assess-
ment of inhaler technique. A recent cross-sectional study
found that almost half of the patients were using their inhaler
improperly, which was associated with poorer asthma con-
trol [71]. Understanding patients’ preferences for inhaler
features can be used to inform the design of future devices
to better suit the needs, wants or abilities of patients, which
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may lead to an improvement in clinical outcomes in the long
term [72]. In our assessment of preferences, convenience
attributes were ranked as the most important attribute in 22%
(n = 6) of models where included.

Although cost was included in more than half of the stud-
ies identified (n = 17, 61%), in our assessment of preferences
it tended to rank below other attribute concepts, with cost
being the most important attribute in only two models (9%).
Although cost can be a relevant attribute to include in some
cases, the variability of cost based on pharmaceutical rebate
and insurance status from the patients’ perspective means
that in some instances, patients may not attend to this attrib-
ute, or preferences may be very heterogenous. Many of the
studies that included cost (n = 11, 65%) used this attribute to
determine participants’ willingness to pay for improvements
in other attributes.

Differences were found in attribute rankings based on
both disease type and study subject, providing insight on
the differing priorities between these groups. Asthma stake-
holders tended to rank treatment benefit as more important
than risk, while COPD stakeholders ranked risk as impor-
tant more frequently than benefit. It is unclear what may
motivate such preference patterns, and future research could
usefully determine contributing factors, including patients’
risk perceptions between the disease types. In terms of study
subject, although inhaler treatments were the most common
study subject, attributes specific to this treatment type (i.e.
inhaler and convenience-related features) were ranked as
most important in only 25% of the studies in which they
were included. Symptom and treatment benefit attributes
were most frequently ranked as most important across study
types with the exception of studies on service delivery, in
which risk, cost and other (i.e. attributes relating to other
treatment factors, treatment evidence or the service delivery)
were ranked as most important, warranting more research
into preferences on how services and treatments are deliv-
ered to the patient.

Studies included in our review were assessed based on
their reporting of four key criteria. Studies most consist-
ently reported across attribute development and experi-
mental design criteria, with around one third (n = 10, 36%)
extending their analysis to report on behavioural outcomes,
such as attribute trade-offs (i.e. marginal rates of substitu-
tion), relative attribute importance, or predicted choice prob-
abilities, with the inclusion of measures of uncertainty. This
aligns with a recent review that found that many DCEs fail
to report on the certainty of MRS estimates, limiting the
reliability of results for readers [15]. The limited extent to
which studies reported on attribute trade-offs highlights a
gap in the current research, with many not making use of
the rich data and insight on attribute trade-offs that such a
methodology offers. Results of the criteria assessment also
indicated that many DCEs are fielded without pre-testing
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of the elicitation instrument. The International Society for
Pharmacoeconomics and Outcomes Research’s (ISPOR)
taskforce on good research practices for conjoint analysis
recommends the use of a pilot phase to test and refine the
instrument prior to data collection [20, 73], ensuring that
participants attend to all attributes, that no significant other
methodological issues arise, and that participants understand
the wording and concepts included in the survey. Although
no formal assessment of study quality was undertaken in this
review, quality assessment frameworks have been developed
by other authors previously, including the PREFS checklist
[21], and guidance published by the FDA highlighting the
importance of adhering to quality measures to ensure robust
study designs, illustrating the various ways in which study
quality can be implemented and assessed [10-12]. These
existing frameworks, specifically the PREFS checklist, focus
on study purpose, sampling, explanations of the elicitation
method, reporting of findings for the total sample and the
implementation of significance testing, whilst the four cri-
teria assessed in this review focus on attribute development,
instrument testing, the reporting of experimental design
characteristics and the use of behavioural outcomes with
measures of uncertainty to report study results.

As expected, explained preference heterogeneity was
accounted for more frequently in the included DCEs than
unexplained, which was assessed in 39% (n = 11) of studies.
Of those studies assessing explained heterogeneity (n = 21,
75%), just over half (n = 11, 52%) validated their findings
through formal statistical assessment, for example through
testing for differences in preferences between subgroups or
through interaction modelling. Sociodemographic charac-
teristics (n = 16, 76%) were more frequently used in the
assessment of explained preference heterogeneity than clini-
cal characteristics (n = 13, 62%). Within those categories,
those most commonly assessed were sex (n = 8, 38%), age
(n=17,33%), and disease severity (n =7, 33%) measured by
disease-specific outcome measures such as asthma control
test (ACT) or COPD assessment test (CAT) scores.

No grey literature search was conducted as part of this
review. Further, only a sample (n = 3 + 10% for quality
control) of the included studies were double extracted, with
the remaining studies split between two analysts for single
extraction. The impact of this is expected to be limited, with
no major differences in extraction style identified after com-
pletion of the third pilot extraction.

5 Conclusion

Our review found a significant number of studies published
on patients’ or other relevant stakeholders’ preferences for
treatments of asthma and COPD. Most studies assessed pref-
erences for inhaled treatments, with few studies assessing

preferences for other treatment types, QoL or service deliv-
ery. Studies tended to focus on treatment benefit and con-
venience, with less evidence generated on participants’ risk
tolerance, despite risk emerging as an attribute ranked highly
in terms of importance, where included. Without further
assessment of the benefit-risk trade-offs participants are
willing to make, the use of preference data in decision mak-
ing is limited in scope. An assessment of study reporting
across key criteria found that, despite recommendations, the
number of DCEs undergoing qualitative pre-testing prior to
data collection was limited, and the majority did not assess
behavioural outcomes with a corresponding measure of
uncertainty. Implementation of formal quality criteria in
conducting preference research will maximise the robust-
ness of such studies, providing reliable insights that can be
used to promote shared decision making between patient
and clinician.
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