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Take home message: Systematic review on patients’ importance placed on COPD
outcomes informs the tradeoff between benefits and harms.



Abstract

Our objective was to systematically summarize all research evidence related to
how patients value outcomes in chronic obstructive pulmonary disease (COPD).
We conducted a systematic review (Systematic review registration:
CRD42015015206) by searching PubMed, Embase, PsycInfo, and CINAHL, and
included reports that assessed the relative importance of outcomes from COPD
patients’ perspective. Two authors independently determined the eligibility of
studies, abstracted the eligible studies and assessed risk of bias. We narratively
summarized eligible studies, meta-analyzed utilities for individual outcomes and
assessed the certainty of evidence using the GRADE approach.

We included 217 quantitative studies. Investigators most commonly used utility
measurements of outcomes (n=136), discrete choice exercises (13), probability
trade-off (n=4), and forced choice techniques (n=46). Patients rated adverse
events as important, but on average less so than symptom relief. Exacerbation
and hospitalization due to exacerbation are the outcomes that COPD patients
rate as most important. This systematic review provides a comprehensive
registry of related studies.

Keywords
chronic obstructive pulmonary disease, importance of outcome, patient value,

patient preference, systematic review



INTRODUCTION

Considering patient values and preferences regarding the benefits and harms of
a health intervention is essential for clinical evidence-based decision-making [1-
4]. The Grading of Recommendations Assessment, Development and Evaluation
(GRADE) working group has recently operationalized patient values and
preferences as “the relative importance patients place on outcomes” [3, 5].
Information about the relative importance of outcomes is critical to weigh health
benefits and harms of interventions and test strategies [5], including those
recommended in clinical practice guidelines. Indeed, numerous studies have
addressed how patients value chronic obstructive pulmonary disease (COPD)
outcomes but to appropriately inform practice and guidelines, this evidence
should be summarized in systematic reviews that allow retrieving and
summarizing the best evidence from individual studies on health outcomes [2, 6-
9]. Considering the disease burden of COPD [10], such a review would inform
decision-making for a large patient community globally.

We, therefore, conducted this systematic review to summarize all research
evidence that addressed the question “what is the relative importance patients

place on chronic obstructive pulmonary disease related outcomes [3, 5].”



METHODS

Protocol and registration

We conducted this systematic review of the literature in accordance with the
Preferred Reporting in Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [11] and registered the review protocol on PROSPERO (registration

number: CRD42015015206).

Information sources

We searched Medline (through PubMed), Embase, Psycinfo, and CINAHL from
inception date to Oct 15th, 2017 using an extensive search strategy developed
for retrieving this type of evidence (Appendix 1. Search strategy) [12], including

reference lists of identified studies.

Study selection

Two authors independently determined the eligibility of studies by reviewing
titles and abstracts and, for potentially eligible studies, through review of full
text articles with a standardized and piloted screening form. Reviewers resolved
disagreement by discussion or through third party adjudication. Eligible studies
reported patient values and preferences of COPD patients, with no limits on the
type of study design, language, or treatments. Studies with the following

characteristics were eligible for reporting the relative importance of outcomes

[4]:



1. Patient utility and health state value studies: Studies that examined how
patients value alternative health states and experiences with treatment.
The eligible measurement techniques were: standard gamble, time trade
off, visual analogue scale, or mapping results based on either generic
(EuroQol-5D, or SF-36) [13] or specific measurement (i.e. Chronic
Respiratory Questionnaire) of health-related quality of life. We expected
one major category of eligible studies to be "utility" studies. Utilities
represent the strength of an individual’s preferences for different
outcomes. They are expressed on a scale from 0 indicating dead to 1
indicating perfect health (for some variations of the scale, the upper
bound may be 100). The higher the utility is (the closer the estimate is to
perfect health), the more value patients will place on the outcome.

2. Direct choice studies: Studies that examined patients’ choice when they
were presented with a description of hypothetical states or during
decision making for their own actual health states (i.e., forced choice
when presented with a decision aid, probabilistic trade off techniques,
discrete choice, willingness to pay, RCTs for preferences, etc.).

3. Other quantitative studies on outcome importance: Studies that
guantitatively examined the patients’ views, attitudes or preferences on
outcome importance through self-developed questionnaires or

instruments that were not utility measurement techniques.



We included only quantitative studies reporting COPD as a comorbidity if they
reported COPD relative importance of outcomes information separately. We
excluded non-original studies such as clinical practice guidelines, reviews,
commentaries, letters, or viewpoints. We also excluded case reports, case series,
and health economic evaluation studies without original utility elicitation.
Qualitative studies that explored patients’ views, attitudes or preferences
related to different treatment options were excluded from this review but

included and reported in a subsequent review.

Data collection and certainty of evidence

Two authors independently recorded data: principal author, publication year,
participant demographics (sample size, age, sex, etc.), survey techniques or
methodologies used, relative importance of outcome results, and risk of bias
assessments.

Since there is no accepted risk of bias or study quality assessment tool for value
and preference studies, we used an approach that we developed, validated and
reported in a separate project [14]. The key items to assess the risk of bias
include sample selection, response rate (or attrition rate if participants were
followed-up), choice and administration of the instrument, outcome (or health
state) presentation, participants’ understanding of the methodology, and data
analysis (if applicable). We then used the GRADE approach to rate the certainty
of the overall body of evidence for outcome importance [14, 15]. The GRADE

approach classifies certainty of evidence as high, moderate, low, and very low



based on domains of risk of bias, inconsistency, indirectness, imprecision,

publication bias, and upgrading domains.

Data analysis

A priori, we set the disease severity following the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) criteria, indicating the severity of airflow
obstruction, as a potential subgroup factor to consider [16]. We used the
severity of airflow obstruction categories of mild (FEV; predicted > 80%),
moderate (50% < FEV; predicted < 80%), severe (30% < FEV, predicted < 50%),
and very severe (FEV; predicted < 30%) reported by authors to determine
subgroups. Information on the relative importance of outcomes exists in a
variety of formats, including the utility of outcomes or disease stages, proportion
of choice, rankings or scores on a scale. For the sake of simplicity, we report all
estimates using the descriptive term “utility” to indicate the health status values
elicited from standard gamble, time trade off, visual analogue scale, and results
from indirect utility measurements [17]. We conducted meta-analyses to
synthesize the utility results for same outcomes using a random-effects inverse
variance method in Stata 11.0 [18]. For consistency, we presented the results on
a 0-1 scale even if they had been elicited on a 0-100 scale. For non-utility results

regarding patient values and preferences, we narratively summarized the results.



RESULTS

Study selection and study characteristics

Of 54,598 records, after excluding duplicates, 41,781 titles and abstracts
remained; 3,154 articles proved potentially eligible and underwent full-text
screening. Of these, 217 quantitative studies reporting patient values and
preferences on COPD outcomes proved eligible (Figure 1. Flow Diagram and
Appendix 2. References of all included studies).

Of the 217 eligible studies, 136 reported utility or health state values for COPD
outcomes of which 69 utilized the feeling thermometer or visual analogue scale
(VAS), including the EQ-5D VAS; eight the standard gamble (SG); and six the time
trade-off (TTO). For indirect measurements, 82 studies reported EQ-5D utilities,
14 SF-6D utilities, seven health utility index (HUI), seven 15D, and three quality of
well-being (QWB) utilities. Of 65 direct choice studies, 46 used forced choice
techniques, 13 discrete choice exercise/conjoint analysis or willingness to pay,
four probability trade-off, and three ranking methods (Appendix 3.
Supplementary Table 1).

Regarding the study design, 127 were cross-sectional studies, 21 cohort studies,
11 repeated surveys, 51 randomized controlled trials (RCTs) and 7 quasi-
randomised trials.

The outcomes studied typically included exacerbation or hospitalization due to
exacerbation, adverse events, symptom relief, and different severities of COPD.

Table 1 presents the first summary of findings table summarizing this type of



evidence (also see Supplementary Table 1). Despite the large number of eligible
studies, few reported the relative importance of outcome information on the
same outcomes. Meta-analyses were restricted to studies focusing on
exacerbation, and different COPD severities measured with VAS and EQ-5D utility.
We found no compelling evidence of publication bias.

Supplementary Table 2 summarizes the risk of bias assessment. Studies suffered
from serious risk of bias related to limitations in the validity and reliability of the
measurement tools (68 studies directly asking participants to choose among a
set of options); and use of a convenience sampling strategy or a volunteer
sample (14 studies); response rates under 50% (32 studies). For other risk of bias
considerations, we classified most studies as low risk of bias (Appendix 3.

Supplementary Table 2).
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Table 1. Summary of Findings Table

Question: What are the views about the relative value/importance of outcomes of interest in decision making for patients with chronic obstructive pulmonary

disease?

Health
state/Outcome

(Categories of values and

preferences)

Exacerbation
(Utility* measured with
visual analogue scale )

Interpretation of
findings

Exacerbation
(EQ-5D Utility %)

Most people find exacerbation of
COPD probably has a large impact on
their lives. There is likely no important
variability for this assessment.

Exacerbation (disutility) &

Most people find exacerbation of
COPD probably has a large impact on
their lives. There is likely no important
variability for this assessment.

Most people find exacerbation of
COPD has an impact on their lives,
which grows larger as the severity of
exacerbation progresses. There is
likely no important variability for this
assessment.




Level 1 of dyspnea/
breathlessness (utility
measured with visual
analogue scale)’

Most people find level 1 of dyspnea
has a small to moderate impact on
lives. There is likely no important
variability for this assessment.

Level 2 of dyspnea/
breathlessness (utility
measured with visual
analogue scale)’

Most people find level 2 of dyspnea
probably has a moderate impact on
lives. There is likely no important
variability for this assessment.

Level 3 of dyspnea/
breathlessness (utility
measured with visual
analogue scale)’

Most people find level 3 of dyspnea
probably has a large impact on lives.
There is likely no important variability
for this assessment.




Adverse events
(discrete choice) ®

People probably consider adverse
events as an important outcome.
There is likely no important variability
for this assessment

Extent of symptom relief
(discrete choice) ®

Most people probably find symptom
relief as important outcome. There is
likely no important variability for this
assessment.

Extent of symptom relief
(forced choice) °

Most people probably find symptom
relief as important outcome. There is
likely no important variability for this
assessment.




Very severe COPD (utility
measured with visual
analogue scale) *°

Very severe COPD (EQ-5D
utility) ©

Most people find very severe COPD
seems to have a large impact on
lives. There is likely important
variability for this assessment.

Severe COPD (utility
measured with visual
analogue scale) *®

Most people find very severe COPD
probably has a large impact on lives.
There is likely important variability
for this assessment.

Severe COPD (EQ-5D
utility) ¥

Most people find severe COPD
probably has a moderate to large
impact on lives. There is likely
important variability for this
assessment.

Most people find severe COPD
probably has a moderate to large
impact on lives. There is likely
important variability for this
assessment.




Moderate COPD (utility
measured with visual
analogue scale)

Most people find moderate COPD
probably has a moderate impact on
lives. There is likely important
variability for this assessment.

Moderate COPD (EQ-5D
utility)

Most people find moderate COPD
probably has a moderate impact on
lives. There is likely important
variability for this assessment.

Mild COPD (utility
measured with visual
analogue scale)

Most people find moderate COPD
probably has a small to moderate
impact on lives. There is likely
important variability for this
assessment.

Mild COPD (EQ-5D utility)

25

Most people find moderate COPD
probably has a small to moderate
impact on lives. There is likely
important variability for this
assessment.

GRADE Working Group grades of evidence: here we assess the certainty of evidence on mean outcome importance. We use “certainty of

evidence”, “certainty in estimates

quality of evidence” and “strength of evidence” interchangeably.




High certainty: We are very confident that the true value of outcome importance lies close to that of the estimate.

Moderate certainty: We are moderately confident in the estimate: The true value of outcome importance is likely to be close to the estimate,
but there is a possibility that it is substantially different

Low certainty: Our confidence in the estimate is limited: The true value of outcome importance may be substantially different from the
estimate

Very low certainty: We have very little confidence in the estimate: The true value of outcome importance is likely to be substantially different
from the estimate

Cl: Confidence interval; COPD: chronic obstructive pulmonary disease; EQ-5D: EuroQual-5-dimension (a quality of life measurement tool); IQR: interquartile range; SD: standard deviation;
SG: Standard Gamble; TTO: Time Trade Off; VAS: Visual Analogue Scale.

Footnotes:

1. Eight studies including Alcazar 2012, Antoniu 2014, Cross 2010, Goossens 2011, Miravitlles 2011a, O’Reilly 2007, Seymour 2010, and Wildman
2009 used EQ-5D visual analogue scale to elicit health state values on exacerbation of COPD.

2. Across eight included studies, the point estimates range from 0.259 to 0.580. Using inverse-variance method to pool the estimates, the 1 (95.5%)

and statistical test (<0.001) suggest potential heterogeneity across studies. The difference in study populations cannot explain the source of

heterogeneity (the participants in the studies were exacerbation patients, exacerbation patients not needing hospitalization, ambulatory patients,
and hospitalized patients due to exacerbation).

Three studies including Cross 2010, Goossens 2011, Miravitlles 2011a used EQ-5D utility to elicit the importance of outcome.

4. Across three included studies, the point estimates range from 0.430 to 0.683. Using inverse-variance method to pool the estimates, the 1 (95.5%)
and statistical test (<0.001) suggest potential heterogeneity across studies. The difference in study populations cannot explain the source of
heterogeneity (the participants in the three studies were exacerbation patients, exacerbation patients not needing hospitalization, and
ambulatory patients).

5. We rated down the quality of evidence for indirectness because an indirect measurement tool (EQ-5D) was used to elicit the utility of outcomes.

6. Rutten van Molken 2009 reported the disutility due to the exacerbations. The measurement tools included visual analogue scale and time trade
off. The researchers estimated the disutility due to exacerbation using random effects regression analysis.

7. Kim 2014 reported the utility of dyspnea, according to the levels of breathlessness (Level 1, short of breath during strenuous activities; level 2,
stopping to catch breath after a few minutes walking; level 3, breathless when dressing or washing). In a total sample of 200, the numbers of

w
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participants experiencing level 1, level 2, and level 3 breathlessness were 146, 45, and 7. Due to small sample size, we downgraded the certainty
of evidence by one level for the estimates of level 2 breathlessness, and two levels for level 3 of breathlessness.

Bulcun 2014 compared extent of symptom relief with extent to which the doctor gives sufficient time to listen to the patient, possibility of
experiencing adverse effects from treatment, costs of treatment, extent to which the patient sees the same doctor each time, and extent to
which the doctor treats the patient as an entire person. Kawata 2014 recruited 515 patients for an online voluntary survey on the comparison of
importance of symptom relief, speed of symptom relief, rescue medicine use, and side effects. Participants’ eligibility and their answers were
considered as having serious risk of bias.

Three studies (Rocker 2013, Claessens 2000, and Kuyucu 2011) asked directly what participants would prefer in facing a COPD treatment decision.
The questions included expectation of treatment, reasons to continue or not continue with treatment, and preferred treatment characteristics.
The assessment was in risk of bias due to unclear reliability and validity features.

The studies reported utility of very severe COPD include Boros 2012, Kim 2014, Lin 2014, Pickard 2011, Rutten van Molken 2006, and Stahl 2005.
The point estimates range from 0.321 to 0.651. Using inverse-variance method to pool the estimates, the I (98.5%) and statistical test (<0.001)
suggest potential heterogeneity across studies. The difference in study population cannot explain the source of heterogeneity.

We downgrade the certainty in evidence because of low response rate observed in Lin 2014, as well as the potential biased sampling strategy by
asking physicians to provided recruited patients in Boros 2012.

The studies reported EQ-5D utility of very severe COPD patients include Chen 2014, Kim 2014, Lin 2014, Menn 2010, Pickard 2011, Rutten van
Molken 2006, Solem 2013, Stahl 2005, Starkie 2011, Szende 2009.

The point estimates range from 0.520 to 0.740. Using inverse-variance method to pool the estimates, the I (80.2%) and statistical test (<0.001)
suggest potential heterogeneity across studies. The difference in study population cannot explain the source of heterogeneity.

The studies reported utility of severe COPD include Boros 2012, Kim 2014, Lin 2014, Pickard 2011, Punekar 2007, Rutten van Molken 2006, Rutten
van Molken 2009, and Stahl 2005.

The point estimates range from 0.446 to 0.689. Using inverse-variance method to pool the estimates, the I (98.8%) and statistical test (<0.001)
suggest potential heterogeneity across studies. The difference in study population cannot explain the source of heterogeneity.

The studies reported EQ-5D utility of severe COPD include Chen 2014, Kim 2014, Lin 2014, Menn 2010, Pickard 2011, Punekar 2007, Rutten van
Molken 2006, Solem 2013, Stahl 2005, Starkie 2011, and Szende 2009.

The point estimates range from 0.620 to 0.810. Using inverse-variance method to pool the estimates, the I (94.5%) and statistical test (<0.001)
suggest potential heterogeneity across studies. The difference in study population cannot explain the source of heterogeneity.

The studies reported EQ-5D visual analogue scale results for moderate COPD include Boros 2012, Hong 2015, Kim 2014, Lin 2014, Pickard 2011,
Punekar 2007, Rodriguez Gonzalez-Moro 2009, Rutten van Molken 2006, Rutten van Molken 2009, and Stahl 2005.

The point estimates range from 0.589 to 0.726. Using inverse-variance method to pool the estimates, the I (97.9%) and statistical test (<0.001)
suggest potential heterogeneity across studies. The difference in study population cannot explain the source of heterogeneity.



21.

22.

23.

24,

25.
26.

The studies reported EQ-5D utility of moderate COPD patients include Hong 2015, Kim 2014, Lin 2014, Pickard 2011, Punekar 2007, Rutten van
Molken 2006, Stahl 2005, Starkie 2011, and Szende 2009.

The point estimates range from 0.680 to 0.890. Using inverse-variance method to pool the estimates, the I (97.8%) and statistical test (<0.001)
suggest potential heterogeneity across studies. The difference in study population cannot explain the source of heterogeneity.

The studies reported EQ-5D visual analogue scale include Boros 2012, Hong 2015, Kim 2014, Lin 2014, Pickard 2011, Punekar 2007, Rutten van
Molken 2009, and Stahl 2005.

The point estimates range from 0.680 to 0.811. Using inverse-variance method to pool the estimates, the 12 (88.0%) and statistical test (<0.001)
suggest potential heterogeneity across studies. The difference in study population cannot explain the 91.3%) and statistical test (<0.001) suggest
potential heterogeneity across studies. The difference in study population cannot explain the source of heterogeneity.

The studies reported EQ-5D utility of mild COPD include Hong 2015, Kim 2014, Lin 2014, Pickard 2011, Punekar 2007, Stahl 2005, and Szende 2009.
The point estimates range from 0.770 to 0.900. Using inverse-variance method to pool the estimates, the I (91.3%) and statistical test (<0.001)
suggest potential heterogeneity across studies. The difference in study population cannot explain the source of heterogeneity.



Importance of exacerbation

The measurements used to elicit the importance of exacerbation, or
hospitalization due to exacerbations include visual analogue scale (including the
EQ-5D VAS) (ten studies [19-28]); time trade-off (one study [26]); and the EQ-5D
utility (seven studies [22-25, 29-31]). We observed variations in the description
of "exacerbation." Three studies utilized clinical diagnoses, without a specific
definition of an exacerbation [21, 25, 30]. All remaining studies defined
exacerbation as worsened symptoms [19-32]. Of these, three of the studies
explicitly reported a category for exacerbation, with one using the definition of
the British Thoracic Society[22], and two others the American Thoracic
Society/European Respiratory Society definition [24, 31]. The other reports
varied in defining "exacerbation," with three reports focusing on exacerbations
needing hospitalization [19, 20, 28], and another one specifying the length of
symptoms [23]. The estimates varied from 0.259 to 0.580 on the VAS, and 0.430
to 0.740 with EQ-5D utility. We conducted meta-analysis using the inverse
variance method to pool the estimates based on VAS and EQ-5D, yielding utility
of exacerbation of 0.462 (95% Cl: 0.453- 0.471, 1> = 98.2%, P < 0.001 for the test
of heterogeneity) on the VAS, and 0.519 (95% Cl: 0.502-0.537, I>=95.5%, P <
0.001 for the test of heterogeneity) with the EQ-5D utility. Of the eight studies
included in the meta-analysis, six recruited patient populations with a mean age
between 66 to 69 [19, 20, 22, 25, 27, 28]; of those, four were from the UK [22, 25,

27, 28], two from other European countries [19, 20], one from the USA [23], and



another was a multicenter study conducted in countries including the USA, UK,
and other countries [24]. The study populations were similar across the studies
regarding age and setting. We could not explain the large degree of
inconsistency and, thus, rated down the certainty of evidence to moderate
(Table 1). For studies that used the EQ-5D utility measurement, we further rated
down for indirectness given the indirect measurement tool used (i.e. the patients
participating did not themselves place a value on exacerbations, but merely
reported the consequences on EQ-5D items). One study used a more granular
approach to addressing the importance of exacerbations: Rutten van Molken and
colleagues reported the values of different severities of exacerbations. The
authors described serious and non-serious exacerbations according to the
severity of increase in respiratory symptoms and non-respiratory symptoms,
impact on daily activities, and response to treatment. To briefly summarize, for a
non-serious exacerbation, patients will experience mild-to-moderate worsening
of breathlessness and cough, and the symptoms interfere with daily activities;
while patients with a serious exacerbation will experience severe-to-very severe
worsening of breathlessness and cough, and the symptoms will completely
disrupt daily activities. Based on VAS and time trade off measurements,
respectively, the disutility (defined as a reduction in utility) for one non-serious
exacerbation was 0.037 (VAS) and 0.010 (TTO); for two non-serious
exacerbations 0.068 and 0.021; for one serious exacerbation as 0.090 and 0.042;

for one serious exacerbation and one non-serious as 0.130 and 0.088 (Table 2)



[26]. The certainty of this evidence is high. Other studies suggested patients have

lower utility as the exacerbations became more frequent or more severe [30, 31].



Table 2. Utility of exacerbation, or hospitalization due to exacerbations

Study ID Instrument Report format Results
f\llg?zar 2012 EQ-5D VAS Mean (SD) Hospitalized patients: 0.551 (0.197)
,?zrg]oniu 2014 EQ-5D VAS Mean (SD) Hospitalized patients: 0.279 (0.252)
onljrbea“ 2007 £q5pvas Mean (SD) Change from baseline: -0.126 (0.190)
EQ-5D VAS Mean (SD) Exacerbation of COPD: manual chest physiotherapy arm 0.450 (0.210), no manual chest

physiotherapy arm 0.466 (0.214)

C 2010 [22
ross [22] Exacerbation of COPD: manual chest physiotherapy arm 0.450 (0.320), no manual chest

EQ-5D utility Mean (SD) physiotherapy arm 0.430 (0.360)

Goossens 2011 EQ-5D VAS Mean (SD) Exacerbation (at enrollment): 0.367 (0.252)

[23] EQ-5D utility Mean (SD) Exacerbation (at enrollment): 0.683 (0.209)

EQ-5D Admission Stage Ill: 0.620 (0.260)

EQ-5D utility Mean (SD) —
EQ-5D Admission Stage IV: 0.600 (0.260)
Menn 2010 [29]

. SF-12-SF-6D Admission Stage IIl: 0.610 (0.130)
SF-6D utility Mean (SD)

SF-12-SF-6D Admission Stage IV: 0.540 (0.080)

Miravitlles EQ-5D utility Mean (SD) EQ-5D index baseline (exacerbation): 0.540 (0.230)

2011a [24] EQ-5D VAS Mean (SD) EQ VAS baseline (exacerbation): 0.344 (0.274)

O’Reilly 2007 EQ-5D utility Hospital admission: -0.077 (0.397)

M SD
[25] EQ-5D VAS ean (SD) Hospital admission: 0.259 (0.170)
1-2 exacerbations in primary care physician setting: 0.740 (0.720- 0.770)
Punekar 2007 i in pri ici ing: -
unekar EQ-5D utility Mean (95% CI) Moe than 3 exacerbations in primary care physician setting: 0.610 (0.590-0.640)
(30] 1-2 exacerbations in respiratory specialist setting: 0.730 (0.710-0.760)

More than 3 exacerbations in respiratory specialist setting: 0.570 (0.540-0.600)




One non-serious exacerbation: -0.037 (0.005);
Two non-serious exacerbations: -0.068 (0.005);

Rutten van regre'ss'lon One serious exacerbation: -0.090 (0.007);

Molken 2009 VAS coefficients . . .

[26] 70 (SEM) One non-ser!ous and one s.erlous exacerbation: -0.130 (0.097) :
One non-serious exacerbation: -0.010 (0.007); Two non-serious exacerbations: -0.021
(0.007); One serious exacerbation: -0.042 (0.009); One non-serious and one serious
exacerbation: -0.088 (0.009)

Seymour 2010 COPD baseline in usual care group: 0.540 (0.170)

[27] EQ-5D VAS Mean (SD) COPD baseline in post exacerbation pulmonary rehabilitation group: 0.580 (0.180)
Patients recently experiencing a severe exacerbation: 0.627 (0.210)
Patients recently experiencing a moderate exacerbation. 0.698 (0.197)
Patients who had experienced three or more exacerbations in the previous year: 0.638
(0.212)
Patients who had experienced two exacerbations in the previous year: 0.684 (0.204)
Patients who had experienced one exacerbation in the previous year: 0.727 (0.175)
Current health (last exacerbation): 0.552 (0.283)
Thought back, patients experiencing a severe exacerbation (last exacerbation): 0.471
(0.313)

Solem 2013 [31] EQ-5D utility Mean (SD) Thought back, patients experiencing a moderate exacerbation (last exacerbation): 0.595
(0.257)
Very severe COPD (last exacerbation): 0.494 (0.312)
Severe COPD (last exacerbation): 0.590 (0.256)
Patients who had experienced three or more exacerbations in the previous year (last
exacerbation): 0.520 (0.282)
Patients who had experienced two exacerbations in the previous year (last exacerbation):
0.552 (0.306)
Patients who had experienced one exacerbation in the previous year (last exacerbation):
0.610 (0.254)

Torrance 1999 HUI Mean (SD) For the first acute exacerbation of chronic bronchitis, for Ciprofloxacn group: 0.720

(32]

(0.200), usual care group: 0.680 (0.190)




For the remaining acute exacerbation of chronic bronchitis, Ciprofloxacn group: 0.740
(0.180), usual care group: 0.690 (0.220)
Wildman 2009 Mean (SD) 0.549(0.195)

EQ-5D VAS
(28] Median (IQR) 0.500 (0.400, 0.700)

Cl: confidence interval; COPD: Chronic Obstructive Pulmonary Disease; EQ-5D: EuroQual-5-dimension; HUI: health utility index; IQR: interquartile range; SD:
Standard deviation; SEM: standard error of means; SF-6D: Short-form 6-dimension; TTO: time trade off; VAS: visual analogue scales



Importance on dyspnea

Few studies explored the importance that patients place on dyspnea. Three
studies reported utilities related to dyspnea. Kim et al. reported the utilities
measured by VAS by levels of breathlessness: 0.751, 0.656, and 0.526 for level 1
(short of breath during strenuous activities), level 2 (stopping to catch breath
after a few minutes walking) and level 3 (breathless when dressing or washing)
breathlessness, respectively. The estimates were based on a small sample, so we
downgraded the certainty for the estimates by one level for level 2 and two
levels for level 3 breathlessness due to concerns about imprecision [33]. Two
other reports corroborated that the more severe the dyspnea symptom is, the
lower utility patients place on their health, though the specific levels of
breathlessness were described differently (Table 3) [30, 34]. Other structured
surveys, without reporting utility values, also suggested dyspnea as burdensome

and a very important consideration in COPD related decision-making [35-44].



Table 3. Importance on breathlessness, shortness of breath, or dyspnea

Study ID

Instrument

Report format

Results

Gruenberger 2017 [34]

SF-6D utility

Mean

SF-6D health utilities were 0.060 points lower in higher dyspnea patients (modified
Medical Research Council score 22) than in lower dyspnea patients

Kim 2014 [33]

EQ-5D VAS

Mean (SEM)

EQ-5D utility

Level 1 breathlessness (short of breath during strenuous activities): 0.870 (0.020)
Level 2 breathlessness (stopping to catch breath after a few minutes walking): 0.740
(0.030)

Level 3 breathlessness (breathless when dressing or washing): 0.540 (0.060)

EQ-5D utility

Mean (SEM)

EQ-VAS

Level 1 breathlessness (short of breath during strenuous activities): 0.751 (0.026)
Level 2 breathlessness (stopping to catch breath after a few minutes walking): 0.656
(0.035)

Level 3 breathlessness (breathless when dressing or washing): 0.526 (0.071)

Punekar 2007 [30]

EQ-5D Utility

Mean (95% Cl)

All in primary care physician setting: 0.700 (0.680-0.710)

Breathlessness after exercising heavily in primary care physician setting: 0.880
(0.860-0.900)

Breathlessness when hurrying on level ground in primary care physician: 0.790
(0.770-0.810)

Too breathless to leave house in primary care physician: 0.170 (0.110-0.240)

All in respiratory specialist setting: 0.680 (0.660-0.690)

Breathlessness after exercising heavily in respiratory specialist setting: 0.880 (0.850-
0.900)

Breathlessness when hurrying on level ground in respiratory specialist setting: 0.790
(0.770-0.810)

Too breathless to leave house in respiratory specialist setting: 0.290 (0.220-0.350)




Braido 2016 [35]

Uncategorized survey

Choice or proportion of
choice

Breathlessness as most troublesome symptom: 64.6% (ranking first, chronic cough:
13.9%, sputum production: 11.0%, and exacerbation: 8.3%)

Downey 2009 [36] Uncategorized survey: End of Mean (SD) In a survey on end-of-life priority score measured by rank order (out of 5),
life Priority Score (the highest breathing comfort was considered as priority: 1.27 (1.83) (ranking third, only after
priority aspect of the end-of-life time with family and friends, and pain under control).
period)

Haughney 2005 [37] Conjoint analysis/Discrete Mean Breathlessness was considered important for patients. Of all the attributes, it was

choice analysis

after "impact on everyday life," "need for medical care," "number of future
attacks." It is more important than speed of recovery, productive cough, social
impact, sleep disturbance, and impact on mood.

Hernandez 2013 [38]

Impact of shortness of breath

Choice or proportion of
choice

Shortness of breath is an important outcome, because 6.0% of participants stated
the impact on activities of daily living was extreme, 29.0% stated the symptom
impacting daily living "very much", while 24.0% for "a little" and 13.0% for "not at
all".

Miravitlles 2007 [39]

Ideal characteristics of a COPD
therapy

Choice or proportion of
choice

37.0% of the participants chose “increased shortness of breath” as the symptom
has a high impact on wellbeing (ranking second: increased coughing: 42.0%,
increased fatigue: 37.0%, increased production of sputum: 35.0%, increased
frequency of chest pains: 20.0%, and fevers: 13.0%)

Pisa 2013 [40]

Direct choice: relative
importance of COPD attributes
(%, higher proportion indicating
more importance)

Choice or proportion of
choice

Dyspnea was considered the most important COPD attribute.
Relative importance of COPD attributes

Dyspnea: 36.0%

Performance capability (bodily resilience) due to COPD: 19.0%
Sleep quality due to COPD: 19.0%

Onset of action of the medication: 3.0%

Frequency of administration of the medication: 6.0%

Health state after awakening (day start) due to COPD: 13.0%
Emotional state due to COPD base medication: 4.0%

Effect of attribute levels on health state preference: part-worth utilities (higher




value indicating more importance):

Dyspnea

1. Never dyspnea, except on strong exertion: 115.80
2. Dyspnea on exertion: 38.20

3. Dyspnea at normal walking pace: -6.60

4. Dyspnea on slight effort: -10.10

5. Dyspnea even at rest: -137.40

Polati 2012 [41] Uncategorized survey:
expectation of treatment

Choice or proportion of
choice

120 (24.1%) patients would like to have more ease with “breathing” due to
treatment; if they were doctors, 215 patients (43.3%) would like to first heal
shortness of breath. For both questions, breathing problems were considered most
important compared with other symptoms.

Reinke 2013 [42] Forced choice: treatment Choice or proportion of Preferences about death and dying questionnaire
choice 52.6% of 357 patients chose “being able to breath comfortably in the last 7 days of
life” as preferred characteristics of treatment.
Rocker 2013 [43] Uncategorized survey: Reasons Choice or proportion of | would strongly prefer when followed up at 2 months, 8 (23.5%) and 1 (2.9%)

to continue (or not) with opioids

choice

patient claimed would “strongly prefer” and “prefer” to continue on opioids
because they provide significant relief from dyspnea; while at 4 to 6 months, 12
(29.3%) and 7 (17.1%) patients claimed would “strongly prefer” and “prefer” to
continue on opioids because they provide significant relief from dyspnea.

Wilson 2005 [44] Importance of mechanical
ventilation: scales for the
specific questions about
mechanical ventilation

Median (IQR)

On a scale of 1 to 4 (0—Not at all important; 1-a little; 2—quite a bit; 3—very much;
4—extremely important), the score for easing breathlessness was 2.5 (1.8-3.0) for
those forego mechanical ventilation, and 3.0 (2.8—4.0) for those uncertain/accept
mechanical ventilation.

Cl: confidence interval; COPD: Chronic Obstructive Pulmonary Disease; EQ-5D: EuroQual-5-dimension; IQR: interquartile range; SD: Standard deviation; SEM:
standard error of means; SF-6D: Short-form 6-dimension; VAS: visual analogue scales



Adverse events

Table 4 summarizes the results related to the importance of adverse events. One
of the two included discrete-choice studies compared the “possibility of adverse
effects” with “the extent to which treatment seems to relieve symptoms”, “the

extent to which the doctor gives sufficient time to listen to the patient”, “costs of

’
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treatment”, “the extent to which the patient sees the same doctor each time”,
and “the extent to which the doctor treats the patient as an entire person [45].”
The extent of symptom relief was deemed to be more important than adverse
effects, but the possibility of adverse effects was more important than other
outcomes. Another discrete choice study suggested symptom relief to be the
most important outcome, while the possibility of adverse events was considered
more important than the timing and use of (rescue) medicine [46]. The latter
study was an online voluntary study in 515 participants, which we rated as
having serious risk of bias due to selection bias and limited validity of the
instrument. None of the studies explicitly described the outcome of “adverse
events.” The overall certainty of evidence about the importance of adverse

events, based on these two discrete choice studies, is moderate due to serious

risk of bias.



Table 4. Importance of adverse events

Study ID Instrument Reported format Results
Possibility of experiencing adverse effects from treatment
20%: -0.90
10%: -0.06
Conioint Influence or 4%:1.00
Bulcun 2014 . o contribution or Difference between highest and lowest utility levels: 8.20
analysis/Discrete . .
[45] weight of certain

choice analysis

aspects/attributes

The sequence of attributes from most important to least important: extent to which the doctor gives
sufficient time to listen to the patient, possibility of experiencing adverse effects from treatment,
costs of treatment, extent to which the patient sees the same doctor each time, and extent to which
the doctor treats the patient as an entire person.

Kawata 2014
(46]

Willingness to pay,
Conjoint
analysis/Discrete
choice analysis

Mean (95% Cl)

Utility score
Mild side effects (no side effects as reference): -0.29 (-0.33, -0.24)
Moderate to severe side effects (no side effects as reference): -1.13 (-1.18, -1.09)

Willingness to pay
Mild side effects (no side effects as reference): $14.81 (12.40-17.22)
Moderate to severe side effects (no side effects as reference): $58.69 (56.28—-61.11)

Adverse event was considered important for COPD treatment. It was the second most important, only
after "complete symptom relief," and more important than "rarely use rescue medication," "quick and
easy to use inhaler," and "feeling medication work quickly."

Miravitlles
2007 [39]

Ideal
characteristics of a
COPD therapy

Choice or proportion

of choice

Ideal characteristics of a COPD therapy as listed by survey respondents
Fewer side effects 36.0%

The sequence of ideal characteristics from most important to least important: quick symptom relief,
longer intervals between flare-ups, fewer side effects, better ability to cope with daily chores again,
lower costs of treatment, better doses




Patridge
2011 [47]

Uncategorized
survey: perception
of disease severity

Choice or proportion
of choice

30.6% of participants expressed concern regarding potential medication side effects, and on average,
patients considered that explaining clearly what are the possible side effects and risks of the products
was very important (9.0 of 10 on a scale with 1 indicating not at all important and 10 indicating
extremely important)

Primary

Sharafkhaneh disadvantages of

2013 [48]

nebulization
therapy

Choice or proportion
of choice

Question: what do you see as the main negatives or disadvantages of nebulization?
No negatives: 86 (21.5%)
Side effects: 46 (11.5%)

The sequence of disadvantages from most important to least important: device
immobile/bulky/cumbersome, time-consuming, side effects, inconvenient, don’t like doing it, having
to use it several times a day, care and cleanup after use, too expensive

Cl: confidence interval; COPD: Chronic Obstructive Pulmonary Disease



Symptom relief

In general, patients considered symptom relief important. In one survey, 46.6%
of patients considered relief of symptoms (i.e., chest pain due to coughing,
shortness of breath, nausea, etc.) as extremely important (ranking second after
“not to be kept alive on life support when there is little hope for a meaningful
recovery”) [49]. For the extent of symptom relief, two discrete-choice studies
suggested the extent of symptom relief as more important than adverse effects,
the doctor giving sufficient time to listen to the patient, costs of treatment,
seeing the same doctor each time, being treated as an entire person, onset time
of medication, ease of medication use, and use of rescue medication [45, 46]. A
large proportion of the study participants were recruited through an online
survey, and the eligibility of the participants and the accuracy of their answers
were in question. For these reasons, we classified this study at high risk of bias
and downgraded the certainty of evidence as moderate (Table 1). Three other
forced-choice studies corroborated this result [43, 50, 51]. For example, in a
survey addressing expectation of treatment, 82.3% of the respondents chose
greater symptomatic relief as the most important outcome [51]. Because the
instruments in these surveys lacked evidence of validity, we rated down the

certainty of evidence for risk of bias (moderate certainty evidence).



Utility of COPD

Most studies addressing the utility of the experience of COPD itself were based
on EQ-5D, HUI and 15D. Table 5 summarizes the utilities based on various
instruments across the airflow obstruction levels. Based on the EQ-5D only, we
observed a gradient of disutility across GOLD stages: pooled estimates for EQ-5D
measurements of mild COPD 0.873 (95% Cl: 0.863-0.883, I = 91.3%, P < 0.001 for
heterogeneity) [30, 33, 52-56]; moderate 0.821 (95% Cl: 0.815-0.826, 1>=97.8%,
P < 0.001 for heterogeneity) [30, 33, 52-58]; severe 0.741 (95% Cl: 0.734-0.749, I
=94.5%, P < 0.001 for heterogeneity) [29, 31, 33, 52-54, 56-58]; and very severe
0.681 (95% Cl: 0.667-0.694, I° = 80.2%, P < 0.001 for heterogeneity) [29, 31, 33,
52-54, 56-58], (Figure 2. Forest plots for EQ-5D utilities of different airflow
obstruction levels) respectively. We rated down the certainty of evidence for
these utilities due to unexplained inconsistency and for indirectness of the
measurement tool (EQ-5D) (low certainty evidence); we also observed the

similar trend with visual analogue scale results (Table 1).



Table 5. Utility of different COPD severities

GOLD classifications

Reported i
Study ID Instrument P Mild C(?PD Moderate COPD Severe COPP Very severe COPD
orma (FEV, predicted = (50% < FEV, (30% < FEV, predicted < (FEV, predicted < 30%)
80%) predicted < 80%) 50%) 1P =07
0.626 (95% Cl:
Mean (95% CI, 0.730(95% Cl: 0.722— Cen. 0.446 (95% Cl: 0.439- 0.321 (95% Cl: 0.302-
Boros 2012 [59]  VAS sD) 0.739; SD: 0.164) 8'?2}1) 0-630;5D: 4 452 5D 0.161) 0.339; SD: 0.171)
EQ-5D utility Mean 0.686 0.565
Chen 2014 [60] 3 "
SF-6D utility Mean 0.646 0.597
(Hongkong value set)
EQ-5D utility Mean (SD) 0.900 (0.140) 0.890 (0.140) 0.840 (0.150)
Hong 2015 [55]
EQ-5D VAS Mean (SD) 0.730 (0.186) 0.708 (0.191) 0.609 (0.234)
Mean (SD), 0.830(0.170), 0.880 (0.120), 0.820 (0.160) 0.610 (0.260),
EQ-5D utility Adjusted adjusted 0.830, SE: adjusted 0.880 o ; ’ adjusted 0.600, SE
adjusted 0.810 (0.030)
Kim 2014 [33] mean (SEM) 0.040 (0.020) (0.040)
Mean (SD), 0.719 (0.189) 0.715(0.178) 0.650 (0.206) adjusted  0.609 (0.139) adjusted
EQ-VAS Adjusted adjusted 0.739, SE: adjusted 0.751, SE: 0.689 SE: 0.033 0.651 SE: 0.056
mean (SEM) 0.054 0.029 T T
Lin 2014 [52] EQ-5D utility Mean (SD) 0.810 (0.140) 0.810 (0.140) 0.760 (0.170) 0.740 (0.150)
in
EQ-5D VAS Mean (SD) 0.766 (0.175) 0.726 (0.191) 0.657 (201) 0.611 (0.197)
EQ-5D utility Mean (SD) 0.620 (0.260) 0.600 (0.260)
Menn 2010 [29] —
SF-6D utility Mean (SD) 0.610(0.130) 0.540 (0.080)
EQ-5D utility (United ) o) 0.800 (0.130) 0.700 (0.210) 0.720 (0.190) 0.720 (0.160)
pickard 2011 States value set)
ickar — -
EQ-5D utility (United
[56] Kingdom value set) Mean (SD) 0.730(0.190) 0.590 (0.320) 0.630 (0.250) 0.630 (0.240)
EQ-5D VAS Mean (SD) 0.743 (0.163) 0.662 (0.200) 0.601 (0.184) 0.587 (0.158)
0.770 (0.730-0.810)
EQ-5D utili 9 i i . .620-0. .62 . -0.
Punekar 2007 Q-5D utility Mean (95% Cl) ;r;tr;r;ngﬁary care 0.680 (0.620-0.740) 0.620 (0.560-0.680)
[30]
EQ-5D utility Mean (95% Cl) 0.680 (0.640-0.720) 0.720 (0.690-0.750) 0.640 (0.610-0.720)

in respiratory




specialist care setting

Rodriguez
Gonzalez-Moro EQ-5D VAS Mean (95% Cl) 0.589 (0.581-0.599) 0.459 (0.449-0.467)
2009 [61]
EQ-5D VAS Mean (SD) or 0.677 (0.665-0.690)  0.625 (0.610-0.639) 0.578 (0.545-0.612)
Mean (95% CI) . . . . . . . . .
Rutten van EQ-5D utility United  Mean (SD)
Molken 2006 Coo 2 WY S canioo o 0.787 (0.771-0.802)  0.750 (0.731-0.768) 0.647 (0.598-0.695)
57] Kingdom value set Mean (95% Cl)
EQ-5D utility US value Mean (SD) or
set Mean (95% Cl) 0.832(0.821-0.843) 0.803 (0.790-0.816) 0.731 (0.699-0.762)
disutility of
Mild COPD: 0.811 modferate CO.PD in fﬂlsutlht'y of sevgre COPD dISUtI|I.ty of vgry sever'e
VAS Mean (SEM) (0.011) relation to mild in relation to mild COPD:  COPD in relation to mild
’ COPD: -0.133 -0.354 (0.006) COPD: -0.508 (0.006)
Rutten van (0.006)
Molken 2009 '
[26] disutility of
Mild COPD: 0.974 mod.erate CO.PD in .dISUtI|It.y of sevgre COPD dISUtI|I.ty of vgry sever.e
TTO Mean (SEM) (0.017) relation to mild in relation to mild COPD:  COPD in relation to mild
) COPD: -0.045 -0.257 (0.008) COPD: -0.452 (0.008)
(0.008)
Scharf2011[62]  HUI utilit Mean (SD); 0.400 (0.330) 0.580 (0.360) 0.530 (0.350) 0.390 (0.510)
y Median, IQR : ' ' : ' : : '
Solem 2013 [31]  EQ-5D utility Mean (SD) 0.707 (0.174) 0.623 (0.234)
Stahl 2005 [53] EQ-5D VAS Mean (SD) 0.730(0.210) 0.650 (0.240) 0.620 (0.210) 0.370 (0.280)
a
EQ-5D utility Mean (SD) 0.840 (0.150) 0.730 (0.230) 0.740 (0.250) 0.520 (0.260)
Observed utility for ~ Observed utility for Observed utility for very
Starkie 2011 . moderate COPD severe COPD 0.708 severe COPD 0.672
[58] EQ-5D utility Mean (SD) 0.752 (0.220) (0.230) (0.220)
Mean (SD);
EQ-5D utility Median, 0.850 (0.160) 0.730 (0.210) 0.740 (0.240) 0.530 (0.280)
Szende 2009 Range
[54] Mean (SD);
SF-6D utility Median, 0.800 (0.130) 0.730 (0.130) 0.730 (0.140) 0.620 (0.150)

Range




Cl: confidence interval; COPD: Chronic Obstructive Pulmonary Disease; EQ-5D: EuroQual-5-dimension; GOLD: Global Initiative for Chronic Obstructive Lung
Disease; IQR: interquartile range; SD: Standard deviation; SEM: standard error of means; SF-6D: Short-form 6-dimension; TTO: time trade off; VAS: visual
analogue scales



Other results

We also identified studies reporting importance on other outcomes (Appendix 3.

Supplementary Table 3), for example, intubation and speed of symptom relief.

DISCUSSION

We have conducted the most comprehensive systematic review to date of how COPD patients
value outcomes. The identified studies were highly variable in their designs, measurement
instruments used, and outcomes addressed. Patients rated exacerbations of COPD or
hospitalization due to exacerbations as very important. Studies, primarily using the EQ-5D,
consistently reported that the utility associated with living with COPD decreases as the disease
progresses. Patients considered symptom relief important, and more important than adverse
events from treatment.

Several aspects distinguish our work from previous published literature reviews [63-67]. Our
work yielded more studies because of the broad definition focusing on the importance of
outcomes and including all types of relevant studies and measurement tools. For example, our
work is more comprehensive than the work Moayeri and colleagues who evaluated EQ-5D
utilities of COPD stages, though the results of our pooled EQ-5D utilities proved similar [63].
Two other reviews included only multi-attribute utility results [63, 64]. Brooker and colleagues
identified ten studies on patient preferences for mechanical ventilation in COPD, most of them
cross-sectional surveys with forced choice questions [67]. A second aspect in which our work

differs is the critical assessment, both on the individual study level for risk of bias and on the



body of evidence level with the GRADE approach and the associated summary of findings table
[68].

Our study has some limitations. First, because of the paucity of evidence based on standard
gamble and time trade-off, we were only able to conduct meta-analysis across severity levels of
EQ-5D utility and VAS measurements. For the same reason, we were unable to quantitatively
explore the study population characteristics as potential sources of inconsistency through
approaches such as meta-regression. Second, we identified a relatively small number of
discrete choice and probability trade-off studies. These studies could provide information on
the threshold for a change in decision [69], and have the merit of allowing customization of the
methodology according to the study objectives. The few probability trade-off and discrete
choice exercise studies reported only a limited range of attributes and levels of attributes [70-
72]. Lastly, given the lack of empirical knowledge in what manner and to what extent
publication bias may affect our systematic review results, our assessment of publication bias is
limited.

Given the breadth of findings, this systematic review has implications for healthcare providers,
researchers including systematic review authors and guideline developers. This systematic
review summarizes current evidence to inform guideline developers about how important the
benefits and harms of COPD treatment strategies are from the patients’ perspective. The
results will inform clinicians who make decisions with COPD patients. This systematic review
provides empirical evidence to support using the relative importance of outcomes to inform
values and preferences, and the methods can be used by systematic review authors who are

interested in other disease topics. The utilities summarized serve as the parameter inputs for



cost analyses. When guideline developers determine the balance between benefits and harms,
they can take into consideration both the probability and the importance of benefits (e.g.
symptom relief) and harms (e.g. adverse events) from this review. Additionally, the results of
this review also help researchers identify research gaps for designing new studies.

Research gaps exist when there is no evidence, or the certainty of evidence is low or very low.
For example, although there is evidence about the importance of adverse events, guideline
developers need to know the exact types and probabilities of adverse events considered by
patients. Researchers can use standard gamble, discrete choice and probability trade-off
techniques to address the levels of adverse events, with the severities or probabilities directly
relevant to the research questions [45]. Additionally, for better understanding and application
of the findings, researchers also need to further explore the socioeconomic, cultural, and
disease-specific characteristics that influence patient values on the COPD outcomes.

There are still unanswered challenges related to the optimal strategy to elicit the outcome
importance evidence. For considering the risk of bias, one concern is the merits of
measurement tools involving a valuation of hypothetical scenarios in relation to measurements
of an actual outcome that participants experience. If the participants are valuing a health state
specified by the investigators, barring only different interpretations or limited understanding,
they are valuing the same outcome. But if for example, participants are asked to evaluate the
outcome “shortness of breath” they are experiencing, or having experienced in the past, the
degree of shortness may vary a lot across participants. Further studies are also necessary to

validate the search strategy for these types of studies. Our strategy - sensitive but not specific -



led to a large number of hits [12], replication of which would place a substantial burden for

systematic review authors and guideline panels (as it did for us).

CONCLUSION

Our systematic review showed that patients value the outcome of exacerbation or
hospitalization due to exacerbation as very important. We observed large variability in the
utility associated with COPD severity across studies. We identified a gradient of disutility as the
disease progresses, from both direct utility instrument visual analogue scale and indirect utility
instrument EQ-5D utility. Quantitative approaches, including direct and indirect utility
measurement of outcomes, discrete choice exercise, probability trade-off, and forced choice
represent the predominant measurement instruments investigators have used to address the
importance patients place on outcomes.

Although further studies are necessary to explore the unsolved methodological questions,
through this systematic review process we demonstrated the usefulness of systematic reviews
as a potential strategy for summarizing evidence in this field and informing decision makers,

both in the context of health technology assessments and guidelines.
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Appendix 1. Search strategy

1. PubMed

Search Query

#12 Search #6 and #7

#11 Search #5 and #7

#10 Search #4 and #7

#9 Search #3 and #7

#8 Search #2 and #7

#7 Search ("Lung Diseases, Obstructive"[Mesh]) OR ("Pulmonary Disease, Chronic Obstructive[Mesh]) OR
(chronic pulmonary obstructive disease[tiab]) OR (COPD[TIAB]) OR (Obstructive Lung Disease[TIAB]) OR
(Obstructive Lung Diseases[TIAB]) OR (Obstructive Pulmonary Disease[TIAB]) OR (Obstructive Pulmonary
Diseases[TIAB]) OR (chronic pulmonary obstructive diseases[tiAB]) OR (Acute exacerbation of COPD) OR (acute
exacerbation of chronic obstructive pulmonary disease) OR (AECB[TIAB]) OR (AECB) OR (COAD) OR
(Restrictive Lung Disease[TIAB])

#6 Search (SF36[tiab]) OR (SF 36[tiab]) OR (SF 12[tiab]) OR (SF12[tiab]) OR (HRQoL[tiab]) OR (QoL[tiab])
OR (Quality of life[tiab]) OR ("Quality of Life"[MeSH])

#5 Search (preference based[tiab]) OR (preference score*[tiab]) OR (multiattribute[tiab]) OR (multi
attribute[tiab]) OR (EuroQol 5D[tiab]) OR (EuroQol5D]tiab]) OR (EQ5D[tiab]) OR (EQ 5D[tiab]) OR (SF6D[tiab])
OR (SF 6D[tiab]) OR (HUI[tiab]) OR (15D[tiab])

#4 Search (health[ti] AND utilit*[ti]) OR ("Decision Support Techniques“[MeSH]) OR (gamble*[tiab]) OR
(prospect theory[tiab]) OR (preference score[tiab]) OR (preference elicitation[tiab]) OR (health utilit*[tiab]) OR
(utility value*[tiab]) OR (Utility score*[tiab]) OR (Utility estimate*[tiab]) OR (health state utilit*[tiab]) OR (health
state[tiab]) OR (feeling thermometer*[tiab]) OR (best-worst scaling[tiab]) OR (standard gamble[tiab]) OR (time
trade-off[tiab]) OR (TTO[tiab]) OR (probability trade-off[tiab]) OR (utility score[tiab])

#3 Search (((decision*[ti] AND mak*[ti]) OR (decision mak*[tiab]) OR (decisions mak*[tiab])) AND
(patient*[tiab] OR user*[tiab] OR men[tiab] OR women[tiab])) OR (discrete choice*[tiab]) OR (decision
board*[tiab]) OR (decision analy*[tiab]) OR (decision-support[tiab]) OR (decision tool*[tiab]) OR (decision
aid*[tiab]) OR (discrete-choice*[tiab]) OR (decision*[tiab] AND (patient*[ti] OR user*[ti] OR men[ti] OR
women([ti]) OR (Decision Making[MAJR] AND (patient*[ti] OR user*[ti] OR men[ti] OR women[ti])))

#2 Search ("Attitude to Health"[MAJR]) OR ("Patient Participation"[MAJR]) OR (preference*[tiab]) OR
("Patient Preference”[MAJR]) OR (choice[ti]) OR (choices[ti]) OR (value*[ti]) OR (health state values[tiab]) OR
(valuation*[ti]) OR (expectation*[tiab]) OR (attitude*[tiab]) OR (acceptab*[tiab]) OR (knowledge[tiab]) OR (point
of view[tiab]) OR (user participation[tiab]) OR (users participation[tiab]) OR (users' participation[tiab]) OR (user's
participation[tiab]) OR (patient participation[tiab]) OR (patients' participation[tiab]) OR (patients' participation[tiab])
OR (patient's participation[tiab]) OR (patient perspective*[tiab]) OR (patients perspective*[tiab]) OR (patients'
perspective*[tiab]) OR (patient's perspective*[tiab]) OR (patient perce*[tiab]) OR (patients perce*[tiab]) OR
(patients' perce*[tiab]) OR (patient's perce*[tiab]) OR (health perception*[tiab]) OR (user view*[tiab]) OR (users
view*[tiab]) OR (users' view*[tiab]) OR (user's view*[tiab]) OR (patient view*[tiab]) OR (patients view*[tiab]) OR
(patients' view*[tiab]) OR (patient's view*[tiab])

2. Embase

preference.mp. or exp patient preference/

choice*.ti.

value™*.ti.

health state value*.mp.

valuation™*.ti.

expectation*.mp.

attitude*.mp. or exp patient attitude/ or exp attitude to health/
acceptab*.mp.

knowledge.mp.
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point of view.mp.

user* participation.mp.

patient* participation.mp. or exp patient participation/ or exp patient satisfaction/
patient* perspective.mp.

patient* perce*.mp.

health perception*.mp.

user* view*.mp.

patient* view*.mp.

(decision* and mak*).ti.

decision* mak*.mp.

(patient® or user* or men or women or man or woman).mp. and (18 or 19)
(discrete-choice* or discrete choice*).mp.

decision board*.mp.

decision analy*.mp.

(decision-support* or decision support*).mp.

exp decision support system/

decision tool*.mp. or exp medical decision making/ or exp patient decision making/
decision aid*.mp.

prospect theory.mp.

("preference score " or "preference elicitation™).mp.
health utilit*.mp.

("utility value*" or "Utility score*" or "Utility estimate*").mp.
health state utilit*.mp. or exp health status indicator/
(health and utilit*).ti.

health state*.mp.

feeling thermometer*.mp. or exp visual analog scale/
best-worst scaling.mp.

standard gamble.mp.

time trade-off.mp.

TTO.mp.

probability trade-off.mp.

utility score*.mp.

preference based.mp.

preference score*.mp.

multiattribute.mp.

multi attribute.mp.

EuroQol.mp.

EQ5D.mp.

EQ 5D.mp.

(SF-36 or SF 36).mp.

SF 6D.mp.

SF6D.mp.

SF 12.mp.

SF12.mp.

15 D.mp.

HUL.mp.

Health Utilit* Index.mp.

HRQoL.mp.

health related quality of life.mp.

quality of life.mp. or exp "quality of life"/

or/1-17

or/20-27

or/28-41

(or/42-56) or 29

(or/49-54) or (or/57-59)

or/60-64



66 exp chronic obstructive lung disease/
67 emphysema$.mp.

68 (chronic$ adj3 bronchiti$).mp.

69 (obstruct$ adj3 (pulmonary or lung$ or airway$ or airflow$ or bronch$ or respirat$)).mp.
70 COPD.mp.

71 COAD.mp.

72 COBD.mp.

73 AECB.mp.

74 or/66-73

75 60 and 74

76 61 and 74

77 62 and 74

78 63 and 74

79 64 and 74

80 65 and 74

3. Psychinfo

preference.mp. or exp Preferences/

choice* ti.

value* ti.

health state value*.mp.

valuation*.ti.

expectation*.mp.

attitude*.mp. or attitudes/ or exp consumer attitudes/ or exp health attitudes/ or exp "physical illness
(attitudes toward)"/ or exp attitude measurement/ or exp attitude measures/ or exp Client Attitudes/

8 acceptab*.mp.

~NoO Ok WN -

9 knowledge.mp.

10 point of view.mp.

11 user* participation.mp.

12 patient* participation.mp. or exp Client Participation/ or exp Client Satisfaction/
13 patient* perspective.mp.

14 patient* perce*.mp.

15 health perception*.mp.

16 user* view*.mp.

17 patient* view*.mp.

18 (decision* and mak*).ti.

19 decision* mak*.mp.

20 (patient® or user* or men or women or man or woman).mp. and (18 or 19)
21 (discrete-choice* or discrete choice*).mp.

22 decision board*.mp.

23 decision analy*.mp.

24 decision-support.mp.

25 decision support*.mp. or exp Decision Support Systems/

26 decision tool*.mp. or exp Decision Making/

27 decision aid*.mp.

28 prospect theory.mp.

29 ("preference score " or "preference elicitation™).mp.

30 health utilit*.mp.

31 ("utility value*" or "Utility score*" or "Utility estimate*").mp.

32 health state utilit*.mp. or exp psychometrics/ or exp Utility Theory/
33 (health and utilit*).ti.

34 health state*.mp.

35 feeling thermometer*.mp. or exp Rating Scales/

36 best-worst scaling.mp.



37 standard gamble.mp.

38 time trade-off.mp.

39 TTO.mp.

40 probability trade-off.mp.

41 utility score*.mp.

42 preference based.mp.
43 preference score*.mp.
44 multiattribute.mp.

45 multi attribute.mp.

46 EuroQol.mp.

47 EQ5D.mp.

48 EQ 5D.mp.

49 (SF-36 or SF 36).mp.
50 SF 6D.mp.

51 SF6D.mp.

52 SF 12.mp.

53 SF12.mp.
54 15 D.mp.
55 HUL.mp.

56 Health Utilit* Index.mp.
57 HRQoL.mp.

58 health related quality of life.mp.
59 quality of life.mp. or exp "quality of life"/
60 or/1-17

61 or/20-27

62 or/28-41

63 (or/42-56) or 29

64 (or/49-54) or (or/57-59)

65 or/60-64

66 exp chronic obstructive lung disease/

67 emphysema$.mp.

68 (chronic$ adj3 bronchiti$).mp.

69 (obstruct$ adj3 (pulmonary or lung$ or airway$ or airflow$ or bronch$ or respirat$)).mp.
70 COPD.mp.

71 COAD.mp.

72 COBD.mp.

73 AECB.mp.

74 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73
75 60 and 74

76 61 and 74

77 62 and 74

78 63 and 74

79 64 and 74

80 65 and 74

4. CINAHL

S99 S94 OR S95 OR S96 OR S97 OR S98
S98 S10 AND S93
S97 S10 AND S87
S96 S10 AND S78
S95 S10 AND S61



S94 S10 AND S49

S93 S88 OR S89 OR S90 OR S91 OR S92

S92 (MH "Quality of Life") OR (MH "Quality of Life (lowa NOC)") OR (MH "Health and Life Quality (lowa
NOC) (Non-Cinahl)")

S91 TI health related quality of life OR AB health related quality of life

S90 T1 HRQol OR AB HRQol

S89 T1 SF6D OR AB SF6D OR Tl SF12 OR AB SF12 OR Tl SF 12 OR AB SF 12

S88 T1 SF-36 OR AB SF-36 OR TI SF 36 OR AB SF 36 OR Tl SF 6D OR AB SF 6D

S87 S79 OR S80 OR S81 OR S82 OR S83 OR S84 OR S85 OR S86

S86 TI HUI OR AB HUI OR TI Health utilities index OR AB Health utilities index

S85 T1 SF6D OR AB SF6D OR Tl SF12 OR AB SF12 OR Tl SF 12 OR AB SF 12

S84 T1 EuroQol OR AB EuroQol OR TI EQ5D OR AB EQ5D OR Tl EQ 5D OR AB EQ 5D OR Tl SF-36 OR
AB SF-36 OR T1 SF 36 OR AB SF 36 OR Tl SF 6D OR AB SF 6D

S83 TI multi-attribute utility theory OR AB multi-attribute utility theory

S82 TI multi attribute OR AB multi attribute

S81 TI multiattribute OR AB multiattribute

S80 TI preference score* OR AB preference score*

S79 TI preference based OR AB preference based

S78 S62 OR S63 OR S64 OR S65 OR S66 OR S67 OR S68 OR S69 OR S70 OR S71 OR S72 OR S73 OR S74
OR S75 OR S76 OR S77

S77 (MH "Visual Analog Scaling") OR (MH "Behavior Rating Scales")

S76 (MH "Health Status Indicators™) OR (MH "Acceptance: Health Status (lowa NOC)™)

S75 TI utility score* OR AB utility score* OR TI utility scale* OR AB utility scale*

S74 TI probability trade off OR AB probability trade off

S73 TITTOORABTTO

S72 TI time trade off OR AB time trade off

S71 TI standard gamble OR AB standard gamble

S70 TI best-worst scaling OR AB best-worst scaling

S69 TI feeling thermometer OR AB feeling thermometer

S68 TI health AND TI utilit*

S67 TI health state utilit* OR AB health state utilit*

S66 TI utility value* OR AB utility value* OR TI utility score* OR AB utility score* OR T1 utility estimate*
OR AB utility estimate*

S65 TI health utilit* OR AB health utilit*

S64 TI preference elicitation OR AB preference elicitation

S63 TI preference score* OR AB preference score*

S62 TI prospect theory OR AB prospect theory

S61 S52 OR S53 OR S54 OR S55 OR S56 OR S57 OR S58 OR S59 OR S60

S60 (MH "Decision Making") OR (MH "Decision Making, Organizational) OR (MH "Decision Making,
Computer Assisted") OR (MH "Decision Making, Patient") OR (MH "Decision Making, Family") OR (MH
"Decision Making, Ethical") OR (MH "Decision Making, Clinical")

S59 (MH "Decision Support Systems, Clinical") OR (MH "Decision Support Systems, Management") OR (MH
"Decision-Making Support (lowa NIC)") OR (MH "Decision Support Techniques™)

S58 TI decision tool* OR AB decision tool*

S57 TI decision support* OR AB decision support*

S56 TI decision analys* OR AB decision analys*

S55 TI decision aid* OR AB decision aid*

S54 TI decision board* OR AB decision board*

S53 TI discrete choice* OR AB discrete choice*

S52 S50 AND S51

Sh1 TI patient* OR AB patient* OR TI user* OR AB user* OR Tl men OR AB men OR Tl women OR AB
women OR Tl man OR AB man OR Tl woman OR AB woman

S50 TI decision* mak* OR AB decision* mak*

S49 S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23
OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR
S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR S47 OR S48



S48 (MH "Consumer Participation™)

S47 "patients views or experiences or perceptions” OR (MH "Patient Attitudes")
S46 (MH "Patient Attitudes") OR (MH "Patient Satisfaction™)
S45 "patient preference”

S44 TI patient* view* OR AB patient* view*

S43 Tl user view* OR AB user view*

S42 TI health perception* OR AB health perception*

S41 TI patient* perception* OR AB patient* perception*
S40 TI patient* perspective OR AB patient™ perspective
S39 TI patient* participation OR AB patient* participation
S38 TI user* participation OR AB user™ participation

S37 TI point of view OR AB point of view

S36 TI knowledge OR AB knowledge

S35 TI acceptabilit* OR AB acceptabilit*

S34 Tl attitude* OR AB attitude*

S33 TI expectation* OR AB expectation*

S32 Tl valuation* OR AB valuation*

S31 TI health state value OR AB health state value

S30 TI value*

S29 TI choice

S28 TI preference*

S27 TI patient* view* OR AB patient™ view*

S26 Tl user view* OR AB user view*

S25 TI health perception* OR AB health perception*

S24 TI patient* perception* OR AB patient* perception*
S23 TI patient* perspective OR AB patient™ perspective
S22 TI patient* participation OR AB patient* participation
S21 T user* participation OR AB user™ participation

S20 TI point of view OR AB point of view

S19 TI knowledge OR AB knowledge

S18 Tl acceptabilit* OR AB acceptabilit*

S17 Tl attitude* OR AB attitude*

S16 TI expectation* OR AB expectation*

S15 Tl valuation* OR AB valuation*

S14 TI health state value OR AB health state value

S13 Tl value*

S12 TI choice

S11 TI preference*

S10 S1 OR S4 OR S7 OR S8 OR S9

S9 Tl emphysema OR AB emphysema

S8 (MH "Emphysema")

S7 S5 AND S6

S6 TI ( pulmonary* or lung* or airway™* or airflow* or bronch* or respirat* ) OR AB ( pulmonary* or lung* or
airway* or airflow* or bronch* or respirat™)

S5 TI obstruct* OR AB obstruct*

S4 S2 AND S3

S3 TI bronchiti* OR AB bronchiti*

S2 TI chronic* OR AB chronic*

S1 T1 COPD OR AB COPD OR TI COAD OR AB COAD OR TI COBD OR AB COBD OR Tl AECB OR
AB AECB OR TI chronic obstructive pulmonary disease OR AB chronic obstructive pulmonary disease
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10

not
reported

100% (a pilot study)

The study was
funded by the
Northern Norway
Regional Health
Authority (grant
number HST1014-
11).

Zanini 2014

Utility

VAS

cross-
sectional
survey

EQ-5D

71 (8)

Italy

in-
patient,

rehabili
tation
center

364/75
(82.9%/17.
1%)

439

Consecutiv
e

unclear/
retrospective
analysis, not sure

about the exclusion

No extramural
funding was used to

support this study




Supplementary Table 2. Summary of risk of bias

Response rate (if
Participatants' follow up involved,

Measurement Description of

Study ID tool selection understanding of the health states Sampling Strategy | please also re.cord Statistical analysis
measurement tool the completion
rate of follow up)
Agh 2011 Moderate risk of bias
Alcazar 2012 Moderate risk of bias Moderate risk of bi{Moderate risk of bia|

Moderate risk of bias Moderate risk of bia
Moderate risk of bias Moderate risk of bia|

Moderate risk of bias

Allen-Ramey 201]

Antoniu 2014

Arne 2009

Berkius 2013 Moderate risk of bias

Boland 2014 Moderate risk of bias

Boland 2015 Moderate risk of bias Moderate risk of biiModerate risk of bia|
Boland 2016 Moderate risk of bias Moderate risk of bijModerate risk of bia
Borge 2014 Moderate risk of bias

Boros 2012 Moderate risk of bias

Moderate risk of bias Moderate risk of biiModerate risk of bia|

Moderate risk of bias |Moderate risk of

Bourbeau 2007

Braido 2016

Bratas 2010 Moderate risk of bias

Brophy 2008 Moderate risk of bias |Moderate risk off Moderate risk of bi
Bulcun 2014 Moderate risk of bias Moderate risk of bialModerate risk of bias
Burns 2016 Moderate risk of bias Moderate risk of bi

Carlucci 2016

Moderate risk of bias Moderate risk of bi

Moderate risk of bias

Moderate risk of bias Moderate risk of bia|
Moderate risk of bias Moderate risk of bi{Moderate risk of bia

Chakrabarti 2009

Chapman 1993

Chapman 2011

Chen 2014 Moderate risk of bias
Chen 2016 Moderate risk of bias Moderate risk of bi
Chou 2017 Moderate risk of bias

Moderate risk of bias

Moderate risk of bias |Moderate risk of

Moderate risk of bias

Chrystyn 2014

Claessens 2000

Cleland 2007

Collado-Mateo 24 Moderate risk of bias

Moderate risk of bias

Moderate risk of bias
Moderate risk of bias
Moderate risk of bias
Moderate risk of bias
Moderate risk of bias

Moderate risk of bias

Cross 2010

Dacosta Dibonavg

Dal Negro 2016

Dales 1999

Decramer 2001

DiBonaventura 2(

Ding 2017

Dofiate-Martinez Moderate risk of bias

Downey 2009 Moderate risk of bias |Moderate risk off Moderate risk of biiModerate risk of bia
Downey 2013 Moderate risk of bias Moderate risk of bi

Dowson 2004 Moderate risk of bias




Eakin 1997

Egan 2012 Moderate risk of bias
Eskander 2011 Moderate risk of bias
Farmer 2017 Moderate risk of bias

Ferreira 2014 Moderate risk of bias

Fishwick 2014 Moderate risk of bias
Fletcher 2011 Moderate risk of bias
Fox 1999 Moderate risk of bias
Fried 2002 Moderate risk of bias
Fried 2007 Moderate risk of bias
Gaber 2004 Moderate risk of bias

Galaznik 2013 Moderate risk of bias

Garcia-Gordillo 2( Moderate risk of bias

Garcia-Polo 2012 Moderate risk of bias

Gillespie 2013 Moderate risk of bias
Goossens 2011 Moderate risk of bias
Goossens 2014 Moderate risk of bias
Gruenberger 201 Moderate risk of bias

Guyatt 1999 Moderate risk of bias

Gvozdenovic 200 Moderate risk of bias

Hanada 2015 Moderate risk of bias

Moderate risk of bia|

Moderate risk of bia

Moderate risk of biiModerate risk of bia|

Moderate risk of bia

Moderate risk of biiModerate risk of bia|
Moderate risk of bi
Moderate risk of bi

Moderate risk of bi{Moderate risk of bia

Moderate risk off Moderate risk of biiModerate risk of bia

Hansen 1990 Moderate risk of bias

Moderate risk of

Moderate risk of bia

Hansen 1994 Moderate risk of bias

Moderate risk of]

Harper 1997 Moderate risk of bias

Haughney 2005 Moderate risk of bias

Hawken 2017 Moderate risk of bias

Hernandez 2013 Moderate risk of bias

Heyworth 2009 Moderate risk of bias

Hohmeier 2016 Moderate risk of bias

Hong 2015 Moderate risk of bias

Hoogendoorn 20 Moderate risk of bias

Hoyle 2016 Moderate risk of bias
Hwang 2011 Moderate risk of bias
Hyland 2016 Moderate risk of bias

Jakobsen 2015 Moderate risk of bias

Janssen 2011a Moderate risk of bias

Janssen 2011c Moderate risk of bias

Janssen 2014 Moderate risk of bias

Jarvis 2007 Moderate risk of bias

Jassen 2011b Moderate risk of bias

Jia 2016 Moderate risk of bias

Jordan 2014 Moderate risk of bias

Katajisto 2012 Moderate risk of bias

Katula 2004 Moderate risk of bias

Kawata 2014 Moderate risk of bias

Moderate risk of bia|

Moderate risk of bi
Moderate risk of bia|
Moderate risk of bia

Moderate risk o

Moderate risk of biiModerate risk of bia|

Moderate risk of biiModerate risk of big

Moderate risk of bi

Moderate risk of] Moderate risk of bia|
Moderate risk of bia|

Moderate risk of bia|
Moderate risk of bia

Moderate risk of bi

Moderate risk of bi



Kessler 2006

Moderate risk of bias Moderate risk of bia|

Khdour 2011 Moderate risk of bias
Kim 2014 Moderate risk of bias Moderate risk of bia|
Kim 2015 Moderate risk of bias Moderate risk of bia

Koehorst-ter Huu

Moderate risk of bias Moderate risk of bia|

Moderate risk of bias

Kontodimopoulog

Koskela 2014a Moderate risk of bias

Koskela 2014b Moderate risk of bias

Kotz 2009 Moderate risk of bias Moderate risk of bia|
Kruis 2013 Moderate risk of bias Moderate risk of bia

Moderate risk of bias  |Moderate risk off Moderate risk of bi
Moderate risk of bias
Moderate risk of bias
Moderate risk of bias
Moderate risk of bias

Kuyucu 2011

Kwon 2016

Lacasse 2015

Lemmens 2008

Lemmens 2010

Lewis 2010 Moderate risk of bias
Lin 2014 Moderate risk of bias
Lynn 2000 Moderate risk of bias |Moderate risk off Moderate risk of biiModerate risk of bia
Mahler 2014 Moderate risk of bias |Moderate risk off Moderate risk of bijModerate risk of bia|
Manca 2014 Moderate risk of bias Moderate risk of bijModerate risk of bia

Martinez 2012 Moderate risk of bias

Moderate risk of bias Moderate risk of bia

Moderate risk of bias

Moderate risk of bias |Moderate risk off Moderate risk of bi

Martinez Rivera

McDowell 2015

McNamara 2015

Menn 2010 Moderate risk of bias Moderate risk of biiModerate risk of bia|
Miller 1999 Moderate risk of bias Moderate risk of bia
Milne 2014 Moderate risk of bias Moderate risk of bia|

Moderate risk of bias Moderate risk of bia

Moderate risk of bias

Miravitlles 2007

Miravitlles 2009

Miravitlles 2011a Moderate risk of bias

Miravitlles 2011b Moderate risk of bias

Moderate risk of bias Moderate risk of bi

Moderate risk of bias

Moderate risk of bias Moderate risk of bia

Moderate risk of bias

Miravitlles 2014a

Miravitlles 2014b

Miravitlles 2015

Mittmann 1999

Mittmann 2001 Moderate risk of bias

Mo 2004 Moderate risk of bias

Moderate risk of bias Moderate risk of bi{Moderate risk of bialModerate risk of bias

Moderate risk of bias Moderate risk of biiModerate risk of bia|

Molimard 2005

Moore 2004

Mutterlei 1990 Moderate risk of bias Moderate risk of bi{Moderate risk of big

Naberan 2012 Moderate risk of bias

Moderate risk of bias Moderate risk of bia
Moderate risk of bias Moderate risk of bi
Moderate risk of bias Moderate risk of bi{Moderate risk of big

Moderate risk of bias

Nakken 2017

Nilsson 2007

Nishimura 2008

Nolan 2016




Norris 2005
Nyman 2007
O'Reilly 2007
Ohno 2014
Ojoo 2002
Oliver 1997
Olszanecka-Glinia
Osman 2008
Pallin 2012
Park 2015
Pascual 2015
Paterson 2000
Patridge 2011
Persson 2005
Peters 2014a
Pickard 2011
Pisa 2013
Polati 2012
Price 2013a
Price 2013b
Puente-Maestu 2
Puhan 2004
Puhan 2007
Punekar 2007
Reinke 2011
Reinke 2013
Rhee 2017
Riley 2016
Ringbaek 2008
Rinnenburger 20
Rocker 2008
Rocker 2013
Rodriguez Gonzal
Rutten van Molks
Rutten van Molks
Sassi-Dambron 19
Scharf 2011
Schunemann 200
Schunemann 200
Seymour 2010
Sharafkhaneh 20
Siler 2014
Simon 2013
Small 2015
Solem 2013

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of biiModerate risk of bia
Moderate risk of bi

Moderate risk of biiModerate risk of bia
Moderate risk of bia|
Moderate risk of bi

Moderate risk of bia
Moderate risk of biiModerate risk of bia|

Moderate risk of]

Moderate risk of bi

Moderate risk of biiModerate risk of big

Moderate risk of biiModerate risk of bia|

Moderate risk of biiModerate risk of bia

Moderate risk of bia|
Moderate risk of bi
Moderate risk of bia|

Moderate risk of biiModerate risk of bia|

Moderate risk of bi

Moderate risk of bia|

Moderate risk of bi{Moderate risk of bia
Moderate risk of bi

Moderate risk of biiModerate risk of big

Moderate risk of biiModerate risk of bia|

Moderate risk of bi
Moderate risk of biiModerate risk of bia|

Moderate risk of bia

Moderate risk of bi

Moderate risk of bia

Moderate risk of bi

Moderate risk of bia|

Moderate risk of bi{Moderate risk of big

Moderate risk of]

Moderate risk of bias

Moderate risk off Moderate risk of bijModerate risk of bia|

Moderate risk of bias

Moderate risk of Moderate risk of bia|

Moderate risk of bias

Moderate risk of bias

Moderate risk of bia

Moderate risk of bia|



Sorensen 2016
Spencer 2013
Stahl 2005
Stapleton 2005
Starkie 2011
Stavem 1999
Stavem 2002a
Stavem 2002b
Stein 2009
Steuten 2006
Stoddart 2015
Sundh 2015
Sutherland 2009
Svedsater 2013
Szende 2009
Tabak 2014
Taylor 2012
Torrance 1999
Torres-Sanchez
Travaline 1995
Turner 2014
Utens 2012
Utens 2013
Utens 2014
van Boven 2016
van den Bemt 20(
van der Palen 20
van der Palen 20
van der Palen 20
van der Valk 2002
Vestbo 2014
Villar Balboa 2014
Vogelmeier 2016
Walters 2003
Wildman 2009
Wilke 2012
Wilson 2005
Wilson 2007
Wu 2015
Yong-Mi 2011
Yun Kirby 2016
Zanaboni 2017
Zanini 2014

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bi

Moderate risk of bi

M

Moderate risk of bi
Moderate risk of biiModerate risk of bia|

Moderate risk of bia|

Moderate risk of bia

Moderate risk of bi

Moderate risk of biiModerate risk of bia

Moderate risk of biiModerate risk of bia|

Moderate risk of bi

Moderate risk of bi
Moderate risk of bia|

oderate risk off

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

Moderate risk of bias

M

M

M

Moderate risk of bia

Moderate risk of bi

oderate risk offModerate risk of biiModerate risk of bia|

oderate risk off

Moderate risk of bi{Moderate risk of bia

oderate risk offModerate risk of biiModerate risk of bia|

Moderate risk of bi

Moderate risk off Moderate risk of bi

Moderate risk of biiModerate risk of big
Moderate risk of bia

Moderate risk of bi{Moderate risk of bia|

Moderate risk of bi

Moderate risk of bia

Moderate risk off Moderate risk of bi

Moderate risk of bi

Moderate risk of bia|



Supplementary Table 3. Quantitative results

Study ID |Instrum |Study Sample |Reported Result
. . esu
ent design [size format
. A total of 161 patients chose inpatient rehabilitation and 44 chose outpatient clinics.
forced - |Cross- Choice of |1, decision to ch habilitati be determined by impaired health-related
Bratas 2010 lchoice: sectional 205 proportion of e . ecmoh o choose r(.a a |-| ation may be determine ‘y impaired hea —r‘e a- e
. quality of life, psychological distress and lack of psychological support from a significant
treatment |survey choice
other.
forced Randomize Choice or . . .
Brophy . d R Preference for bronchodilator treatment nebulizer vs MDI and spacer : 15 patients vs
choice: 25|proportion of K
2008 ) controlled ) 10 patients
inhaler . choice
trial
Conjoint Cross Influence or |Extent to which the doctor gives
Bulcun 2014 analysis/Di sectional 49 contrl?)utlon sufficient time to listen to the patient
screte or weight of |RARELY: -1.5
survey
choice certain SOMETIME: -0.5
OR of choice of NIV as a ‘ceiling’ treatment for a current use of NIV: OR = 4.93, 95% Cl =
. Forced Cross- .
Carlucci . . Odds ratio  [1.17-23.54
choice: sectional 55 o ] o .
2016 and 95% Cl  |OR of choice of NIV as a ‘ceiling’ treatment for a recent family bereavement: OR = 4.77,
treatment |study
95% Cl=1,12-22.95 p=0.026
Norced Cross- Choice or Willingness to accept a IMV during an exacerbation
Chakrabarti ] . . after stage 4:
choice: sectional 50|proportion of -
2009 X 60% (30/50) willing,
treatment |survey choice 2
30% (15/50) unwilling
. preference for breath actuated device vs conventional MDI: 71.3% vs 18.8% vs 10% no
forced Cross- Choice or
Chapman ) . . preference
choice: sectional 80|proportion of| o
1993 ) . MDI familiaar group: 72.5% vs 15% vs 12.5% no preference
inhaler survey choice o .
MDI unfamiliar groun: 70% vs 22.5% vs 7.5% no difference
Randomize . overall preference for Breezehaler vs Handihaler vs no preference: 60.5% vs 30.9% vs
forced Choice or
Chapman ] d . 8.6%
choice: 82|proportion of|
2011 ) controlled ) Remove/open cap: 58.0% vs 19.8% vs 22.2%
inhaler . choice .
trial Open mouthpiece: 64.2% vs 9.9% vs 25.9%
EQ-5D COPD: 0.84 (0.21)
tilit Cross- Mean (SD), [mild COPD: 0.88 (0.20)
chen2016 """ |sectional 142 g F0.88 {0
willingness study Mean (SE)  [moderate COPD: 0.89 (0.16)
to pav severe COPD: 0.79 (0.20)
. Preference for treatment focusing on relieving pain and discomfort rather than
Forced Choice or
Claessens . Cohort . extending life : 58%
choice: 1008|proportion of .
2000 study . Preference for Do Not Resuscitate order : 37%
treatment choice o X . .
“erv un " or “W ” “al the B
0,
Forced Cross- 157 (47_6 of Choice or
Dal Negro . . 333 patients R . . .
choice: sectional proportion of|preference device C (the Respimat SMI): 47% COPD patients
2016 ) had COPD, )
inhaler study choice
the rest had
Choice or Baseline Choice ventilation
Probability [Repeated _ Choice After Decision Aid-yes: 5 (71%), strengh of preference for MV (mean): 0.89
Dales 1999 20| proportion of . . .
trade off  |surveys choice Choice After Decision Aid-no: 2 (29%), strengh of preference for MV (mean): 0.01
Baseline Choice no ventilation
. 1. Phone GP or after hours practice 2.6%
. Cross- Choice or
Dowson ranking: . ]
sectional 39|proportion of .
2004 treatment . 2. Take (extra) prednisone 0%
survey choice
Forced Cross- Choice or
Fox 1999 choice: sectional 1016|proportion of|preference for paliative care: 33.6%
treatment |survey choice
probabilty Cross- Choice or treatmint pr)eferences (proportion of wanting the treatment under certain
Fried 2002 sectional 81|proportion of| creumstance
trade off . SCENARIO
survey choice
1 —1OW BURDEN, RESTORATION OF
. Probability |Repeated Choice (?r W?Il?ngness to U.ndergo High-l.?aurd.e.n Therapy. to Avoid Death: 32 (50%)
Fried 2007 trade off [surveys 64|proportion of|Willingness to Risk Physical Disability to Avoid Death: 41 (64%)
choice Willingness to Risk Cognitive Disability to Avoid Death: 44 (69%)




Number of patients:

Forced Repeated Choice or Patient's vi t ds "yes" CPR, IV and NIV: 48
Gaber 2004 |choice: 100|proportion of 2 !en s v!ews owards ‘yes 1V an '
surveys . Patient's views towards "yes" IV and NIV: 19
treatment choice X X
Patient's views towards "ves" IV: 10
Willingness Cross Choice or always usual hospital care: 29 (25%)
Goossens  |to pay, . proportion of|always early assisted discharge: 5 (46%)
o sectional 107 |
2014 Conjoint surve choice Both: 33 (29%)
analvsis/Di v Mean Willingness to pav
First survey: . First survey Preference of Respimat or HandiHaler
Forced Choice or K ] ) . . .
Hanada . Repeated (57 R Preferring Respimat: 45.6% (Respimat is much better 3.5%; Respimat is better: 42.1%);
choice: proportion of
2015 surveys Second .
treatment choice . .
survev: 39 Second survev Preference of Respnimat or HandiHaler
Randomize . Number of patients
Forced Choice or X .
Hansen . R Patients preferred turbutaline: 23
choice: 48|proportion of| X
1990 controlled . Patients preferred placebo: 9
treatment . choice X o .
trial Patients indicated not difference between treatments: 16
VAS, Trial, non- Median VAS
Hansen Forced randomized 25 (Range) 2 weeks after treatment: 67 (1-100) for turbuhaler and 48 (7-99) for pari-inhalier boy
1994 choice: or non- Choice or
inhaler controlled proportion of|Number of patjents
Conjoint Cross- Impact on everyday life
Haughney |analysis/Di |sectional 125|Mean Little impact on activities, able to go for a short walk: 7.6;
2005 screte survey (A Able to wash and dress and move around the house: 4.4;
choice fractional Able to wash and dress, walking almost impossible : 3
. . | would participate in a research study even if it was inconvenient for me but it
) patient Choice or . ) . . .
Hohmeier . Cohort X concluded with an improvement in my COPD management and improvement in my
perception 12|proportion of| i .
2016 study . overall health and quality of life
survey choice
stronglv agree: 4
Forced Cross-
riwang hoice: ctional |30
2011 choice: sectiona
treatment |survey
H H . 0,
~cross Choice or COPD pat!ents preferrfng CPR: 70.50%
Janssen Probability ) ; COPD patients preferring MV: 70.50%
sectional proportion of
2011b trade off . Low-burden
survey choice o
likelihood of death 0%: 95.2%
Dutch . Patients’ preferences in their current health state for MV: 70.5% of Dutch population
Forced Cross- R Choice or :
Janssen . . patients: R and 58.2% of US patients reported they would accept
choice: sectional proportion of] = K .
2011c 122 . Patients’ preferences in their current health state for CPR: 69.7% of Dutch and 70.2% of
treatment |survey . choice .
US patients: US patients
Forced Cross- Choice or Pat?ents pMDI devict.e difF!cuIt to use: 46%
. . . R Patients DPI use device difficult to use: 17%
Jarvis 2007 |choice: sectional 53|proportion of] " . . . .
. . Patients using a pMDI alone felt able to indentify a "clinical benefit": 58%
inhaler survey choice . . . . o
Patients using a DPI alone felt able to indentifv a "clinical benefit": 33%
Forced . Preference of information
hoice: |10 Choice o |, -+ are all possible side effects of treatment: absolutely want 80 (80.8%); would Iik
Jordan 2014|choice: sectional a4|proportion of at are all possible side effects of treatment: absolutely wan .8%); would like
Preferences ) 16 (16.2%); do not want 3 (3%)
survey choice . .
of What effect can | expect from this treatment: absolutelv want 85 (85.9%): would like 9 |
Willingness Cross- Utility score
Kawata to pay, cectional 515 Mean (95% |[Little or no reliefe (complete relief as reference) : -1.23 (-1.33, -1.12)
2014 Conjoint survey (@)] some reliefe (complete relief as reference) : -0.54 (-0.64, -0.43)
analvsis/Di Eeel medicine start to work within 20 min (within 5 min as reference) : -0.19 (-0.24, -
fe for Do-Not-R itate (DNR
Forced Cohort 416 died Choice or gsr;/erfencc: ort ° ho esulso ate ( ) .
Lynn 2000 |choice: among 1016 |proportion of| ° of patients who w‘ere ong-term survwor‘s .
study . 43% of those who survived to leave the hospital but lived less than a year
treatment enrolled choice R X N
42% of those who died during the first hospitalization
Forced Randomize Choice or
Mahler . . Preferences of treatment: Eight patients preferred salmeterol Diskus, seven patients
choice: 20| proportion of K . .
2014 controlled ) preferred arformoterol solution, and five patients had no preference.
treatment . choice
trial
) Forced Cross- Choice or Males prefers dry-powdered inhalers: 62.30%
Martinez . . R Females prefers dry-powdered inhalers: 54.60%
choice: sectional 568|proportion of| .
2012 . Males prefers metered dose inhalers: 57.5
treatment |survey choice

Females prefers metered dose inhalers: 54,20%




VAS, EQ-5D|Randomize Mean (SD), |Telemonitoring with usual care (EQ-5D scores at baseline) 0.49 (0.35)
McDowell |utility, d 110 Mean (95% |Usual care (EQ-5D scores at baseline) 0.52 (0.30)
2015 forced controlled Cl), choice or |Telemonitoring with usual care (EQ-5D VAS scores at baseline) 50.1 (18.0)
choice: trial proportion of|Usual care (EQ-5D VAS scores at baseline) 45.5 (23.1)
Forced Randomize Choice or 28 of the 53 participants (53%) indicated the pool as their preferred environment, 23/53
McNamara |choice: d 53|proportion of (43%)the gym and 2/53 (4%) reported no preference for either environment.
2015 place of controlled choice Of the 18 water-based exercise training participants, 16/18 (89%) indicated they would
treatment |trial prefer to continue exercise training in the pool. whilst 2/18 (11%) indicated thev would
Conjoint Cross Mean | am extremely satisfied with my main inhaler: 5.5
Molimard  |analysis/Di sectional 245 Choice or The three main inhaler attributes that the patients considered to be most important
2005 screte survey proportion of|were ease of use/convenience, efficacy, and inhaler size which were given primary
choice choice importance bv 66%. 29%. and 27% patients. respectivelv
Forced Cross- Choice or (F:’)ropor”tion of ;;atifentssc:;sidering following attributes "very important"
Moore 2004 |choice: sectional 256|proportion of| v.era e.ase o using: 867 i
. . Being quick to use when you need it: 84%
inhaler survey choice . o
Ease of holding or gripping: 79%
Mutterlein F:r.ced. Cross-over €0
1990 choteesseudy
device
H 1 . 0,
Forced Cross- Choice or Eurren: :ea::: (l’;‘o \(I:E;t”:;jg‘)y' 39.60%
Norris 2005 |choice: sectional 111|proportion of urrent health (No CPR: e
) Permanent coma (No ventilation): 93.60%
treatment |survey choice
Permanent coma (No CPR): 91.00%
Trial, non- . continuation of Onbrez
Forced domized Choice or Definitel ‘t tinue: 2 (7.7%)
Ohno 2014 |choice: randomize 28| proportion of efinitely wa'n 0 continue: s
or non- . Want to continue: 14 (53.8%)
treatment choice .
controlled Eauivocal: 10 (38.5%)
Randomize . treatment preferences
Forced Choice or |, een of the 27 patients (59.3%) in th tional d 26 of the 27 (96.3%)
0002002 |choice: 61| proportion of i eenc‘)‘ : e 27 patients (59.3%) in econver‘1 ‘|c->na arman of the 27 (96.3%) in
controlled . the domiciliary arm would have preferred domiciliary management.
treatment . choice ) . . X
trial Thirtv four carers completed the auestionnaires and the respective carer oreference
. Ranking: |Cross-over
Oliver 1997 20
treatment |study
Willingness 146 patient . In making a decision to be screened, screening convenience is important
¢ Cross- hed/ Choice or ; Ker: 64%
Pallin 2012 |'° P2V’ sectional  [2PProache proportion of] Ormer smoker: 557
Forced 142 . Current smoker: 71.4%
. survey choice
choice: completed total: 66.9%
Choice or . . . .
Forced . Proportion of patients preferring Genuair to Breezhaler (after 2 weeks): 72.7% vs. 27.3%
Pascual . Cross-over proportion of| . . . . .
choice: 127 ) Willingness to continue using each inhaler (Genuair vs. Breezlaher; on a scale of 0—100):
2015 . study choice, Mean
inhaler (SE) 79.6 (2.60) vs. 63.6 (2.60)
Conjoint . Relative importance of the COPD attributes (%):
lysis/Di Cross- Choice or Total
Pisa 2013 analysis/ul sectional 300|proportion of| ota
screte . Dyspnea: 36%
) survey choice o . o
choice Performance capability (bodilv resilience) due to COPD: 19%
Forced Conont Choice or :tgreerTent of prif;/rence for once-daily therapy
Price 2013b |choice: 2138|proportion of rongly agree: 1%
study ) Agree: 32.6%
treatment choice
Not sure: 24.9%
1292 invited Prefe CPR
Forced Cross- b ?3;;\” € Choice or Tri elrezr;cees;;nsy
Reinke 2011 |choice: sectional u proportion of _0 at: (77. D)_
meet the . history of depression: 97 (75.2%)
treatment |survey . . choice ] ;
inclusion no historv of deoression: 169 (79.3%)
Randomize . In the attribute of
Forced Choice or |, 1o number of steps” preference for Ellipta™ DPI: 59%, HandiHaler®: 17%
Riley 2016 |choice: 618|proportion of e number of steps” preference for Ellipta : 59%, HandiHaler®: 17%, no
. controlled . preferences: 24%
inhaler . choice . . .
trial “time taken to use” ™ . 629 ®. 149
Preferences 84 (what Choice or Therapeutic or care choices affecting you may have to be made during the treatment
Rinnenburg |of decision |Repeated |was the proportion of (decisions about hospital admission. medical tests. therapies). Would you like to be
er 2012 making surveys 84% of choice involved in the decision making process. alongside doctors. or would you rather
mode whole delegate decisions to others?




Patient’s |Randomize
) Least - )
. expectation|d Patient's expectation of treatment adherence
Siler 2014 40|squares
of controlled Indacterol group: 2.1 (0.21) ; placebo 2.3 (0.21)
] mean (SEM)
treatment |trial
F d C - Choi
Stapleton rc:r.ce r:ts‘s | 101 0|ce:r . want mechanical ventilation: 62.20%
2005 choice: sectiona pro!:)or ionofl ¢ CPR: 63.60%
treatment |survey choice
Time trade Cross Median (95%|SG 0.95 (0.88-0.97) range: 0.05-1
Stavem off, sectional Cl, Range) |TT0 0.91 (0.70-0.93) range: 0.05-1
2002b Standard survey Median (95%|EQ-VAS 0.54 (0.50-0.65) range: 0.05-0.95
gamble [@]] 15D 0.80 (0.77-0.83) range: 0.54-1
Randomize . .. .
Sutherland Forced d Choice or for all participants: 40.3% for IPR-ALB MDI and 50% for FFIS Nebulizer, 9.9% no
choice: 99/ 109 proportion of|difference; for severe patients: 28.3% for IPR-ALB MDI and 63.0% for FFIS Nebulizer,8.7%
2009 . controlled . .
device srial choice no difference
ria
Forced Cross- Choice or No (%) c.>f patier.mts expressing preference for the ELLIPTA DPI
Svedsater . . R For patients using DISKUS as comparator device: 18 (86%);
choice: sectional 42|proportion of| . . .
2013 . . For patients using MDI/HFA as comparator device: 17 (85%);
inhaler survey choice
For patients using HandiHaler as comparator device: 19 (95%)
HUI Randomize HUI
Torrance o ) Mean (SD)  |first AECB Ciprofloxacn: 0.72 (0.20), usual care: 0.68 (0.19)
willingness 222 in 240 .
1999 to pa controlled Median At regular visit no.1 Ciprofloxacn: 0.78 (0.21), usual care: 0.77 (0.19)
pay trial At regular visit no.2 Ciprofloxacn: 0.80 (0.20), usual care: 0.78 (0.18)
Travaline FerEd Cr:ts.s— | 37 Chome:r . decision to use MV
1995 choice: sectiona pro!:)or fono yes 15 (40%); no 8 (22%); unsure: 14 (38%)
treatment |survey choice
Forced Randomize Choice or Preference to be treated at home at T+4 days
. o/ . o) .
Utens 2013 choice: d 139|proportion of 25(42%) in the usual hospital treatment group and 56 (86%) in the early assisted group
place of controlled choice Preference to be treated at home at T+90 days
treatment |trial 17 (35%) in the usual hospital treatment groun and 33 (59%) in the home treatment
Forced Randomize [124 (62 Choice or Preference to be treated at home at the end of the 7-day treatment
Utens 2014 choice: d caregilvers proportion of 15 (33.3/;).of|nformal car.eglvers of patients allf)cated to usual hospital care and 37
place of controlled |eachin choice (71.2%) of informal caregivers allocated to hospital-at-home
treatment ltrial either Preference to be treated at home at the end of the follow up
Forced Randomize Mean (SD) |willingness to continue inhaler use (scale 0 = not willing to 100 = definitely willing)
van der choice: d 129 Choice or 84.0 (3.2) for Genuair and 62.5 (3.2) for HandiHaler
Palen 2013a(inhaler, |controlled proportion of
trial choice more. i i i %: D <
Forced Randomize Choice or COPD inhaler preference
van der choice: d 113, while  |proportion of[52 (72.2%) for Diskus, 20 (27.8%) for Elpenhaler
Palen 2013blinhaler, [controlled |82 for COPD |choice
willingness |trial Mean (SD) = =
Forced Choice or patients preferred the ELLIPTA inhaler overall compared with the comparator devices
van der . Cross-over . (Figure 2). The majority of patients also preferred the ELLIPTA inhaler for most individual
choice: 567|proportion of|" . . .
Palen 2016 inhaler study choice criteria (number of steps for correct use, time taken to use, size of the device, dose
counter, comfort of mouthpiece and ease of opening: Po0,001) with some exceptions
o 2 " - .
Vogelmeier Forced randomized Choice or 2versll{ a s;gsn::/cantly(/)%r(;eslter P;Epc')rt'llon of patlt:.nts pr:fertr'edtGenu?Ir (73.7GA;) tha.n
. <0.
choice: controlled 933|proportion of ccuhaler ( 6) (p ), wi .5|m| ar. proportions of patients preferring ferTualr
2016 . . . over Accuhaler for each of the device attributes assessed (all p<0.0001). The willingness
inhaler trial choice  oati . X K ) .
of p
. VAS, forced 752 COPD Mearw (SD) |copD Intubatfon not needed 53.9 (19.8)
Wildman ) Cohort ] Median (IQR) |COPD Intubation not needed 50 (40, 66)
choice: (832in . .
2009 study Choice or COPD Intubation not needed 52.3 (32.5)
treatment total) . .
prooortion of|]COPD Intubation not needed 62 (36. 74)
Forced Trial, non- Choice or MV choices after the decision aid
Wilson 2005 choice: randomized 33 proportion of|After reviewing the decision aid, 31 participants (94%) reported that they had reached a
treatment, |or non- choice decision about whether they personally would accept or forego MV in the event of a
importance |controlled Median (IQR) i jon: indivi i
Forced Randomize Preference for Accuhaler
Wilson 2007 choice: 30|Ranking 2 people ranked it a.s the first, 13 as the second, 8 as the third, and 7 as the fourth
device controlled Preference for Aerolizer
trial 5 people ranked it as the first, 7 as the second. 13 as the third. and 5 as the fourth
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Forced
choice:
inhaler

Cross-over
study

287

Choice or
proportion of
choice

Inhaler attribute 1: size of the numbers on the dose counter (primary endpoint) 193
patients (68%) preferred ELLIPTA; 57 individuals (20%) preferred DISKUS; 35 participants
(12%) expressed no preferences between the treatment options.
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