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A B S T R A C T

Objectives: Our goal was to estimate the relative importance assigned to health technology assessment (HTA) criteria by
stakeholders involved in the HTA process. HTA is an increasingly common framework used in the appraisal of drugs for public
reimbursement. It identifies clinical, economic, social, and organizational criteria to be considered. The criteria can vary across
jurisdictions and are typically appraised by multidisciplinary expert committees. Guidance on the relative weighing of criteria
is often absent.

Methods: We elicited stakeholders’ preferences using a single-scenario discrete choice experiment and a best-worst scaling
model with conviction scores to assess the weights assigned to selected criteria by HTA stakeholders. We recruited 111 HTA
stakeholders across multiple jurisdictions, including members of expert committees, clinical and economic experts, patients,
and public payer representatives. Each judged twelve hypothetical cancer drug profiles for suitability for public funding and
identified which characteristics were best and worst. In addition to standard discrete choice experiment and best-worst
scaling models, we estimated a hybrid model to obtain a ranking of criteria by importance they played in the appraisal.

Results: A strong clinical benefit proved the most important criterion, followed by cost considerations, presence of adverse
events, and availability of other treatments. The importance of clinical benefit was moderated by unmet need, adverse events,
and number of patients.

Conclusion: Policymakers might want to consider providing an explicit weighing scheme, or moving to a 2-stage selection
process with an assessment of the quality of clinical evidence as a gatekeeping step for a full HTA review.

Keywords: drug appraisal committees, health technologies assessment, selection criteria, stated preference elicitation.
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Introduction

Background

Pharmaceutical expenditures have grown as a percentage of
healthcare budgets across Organisation for Economic Co-
operation and Development countries. By 2018, 12% of health
expenditures in the UK, 14% in Germany, 15% in Australia, 17% in
Canada, and 20% in Poland were on pharmaceuticals.1 Drug costs
are expected to grow faster than other health expenditures.2
edures performed in studies involving human participants were in accordan
e # 2017-4238), which is compliant with the Canadian Tri-Council Policy S
claration of Helsinki and its later amendments or comparable ethical standa
y.
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Healthcare budget allocation must be approached with a sys-
tematic and rigorous consideration of supporting evidence. HTA
provides a framework for incorporating evidence review into the
budget allocation, and therefore HTA has become an important
element of numerous healthcare systems.3,4 Its role is to guide the
use of evidence to support decisions about the funding of new
drugs, therapies, or healthcare programs.

Health technology assessment is a multidisciplinary process to
assess clinical, economic, social, and organizational implications of
new health technologies. Assessment and subsequent appraisal
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are typically conducted by multidisciplinary committees of ex-
perts. Examples of such committees include the Technology
Appraisal Committees in the National Institute for Health and Care
Excellence (NICE) in the United Kingdom,5 the Common Drug
Review and pan-Canadian Oncology Drug Review (pCODR) expert
review committees in the Canadian Agency for Drugs and Tech-
nologies in Health,6 the Transparency Council in the Agency for
Health Technology Assessment and Tariff System in Poland,7 and
the Pharmaceutical Benefits Advisory Committee in Australia.8

The HTA assessment phase consists of a review and quality
rating of evidence that is guided by well-developed scholarly
standards. The appraisal phase consists of the collective judgment
by committee members about the clinical benefit and value for
money of the therapy based on the considered evidence package.
The collective judgement is arrived at via a deliberative process
that aims to reconcile the individual members’ positions. The
committee members judgments’ are rooted in their preferences,
which vary by discipline, as well as members’ individual differ-
ences in training, experience, and perspective. Additionally,
committees are often requested to consider a variety of perspec-
tives (eg, public, patients, and clinicians). Although guidelines
emphasize the importance of a well-balanced HTA review, further
instructions on how criteria are to be weighed relative to one
another are typically missing.

The goal of this study was to estimate the relative importance
assigned by stakeholders involved in the HTA process to selected
characteristics of cancer drugs that are being considered for
reimbursement.

Specifically, we addressed three related questions:

1. What is the relative importance of drug characteristics in the
reimbursement recommendation?

2. How confident are HTA stakeholders in their choices when
faced with different combinations of drug characteristics?

3. Do stakeholders’ preferences vary across professional back-
grounds and jurisdictions?

HTA stakeholders included members of HTA committees, de-
cision makers involved in drug reimbursement decisions, clini-
cians, and patients from several jurisdictions. We focused on a
specific disease context (cancer) to increase the feasibility of the
experiment. Cancer drugs are often considered unique and mer-
iting special consideration, for example, separate funding or
appraisal.9-12 This study builds on a pilot study that was con-
ducted in Canada.13

Literature

Two strands of literature assess the preferences of HTA stake-
holders, as described in a recent review.14 The first relies on
revealed preference methods and uses the outcomes of commit-
tees’ deliberations (ie, their recommendations) as data sources.
This approach focuses on actual recommendations made, but it
treats committees as one whole, in other words, assesses group
preferences post-deliberation. The second relies on stated pref-
erence methods and uses data from experiments with committee
members. This approach relies on the measurement of individuals’
preferences, which allows unpacking of differences by individuals’
characteristics. Our study fits into the second stream.

Revealed preferences of committees have been estimated in
several jurisdictions based on available decision documents.
Typically, variables describing clinical, economic, social, or orga-
nizational characteristics are extracted, and their contribution to
the recommendation (yes, no, or an interim option) is
estimated using regression analysis. For example, drivers of
recommendations have been estimated in Australia,15 Belgium,16

Canada,17,18 Poland,19,20 Scotland,21 South Korea,22 Sweden,23 the
UK,24-27and Wales.28

The stated preference approach is less common, likely owing to
the practical challenges of reaching respondents. We identified 5
studies that estimated the preferences of HTA stakeholders using
this approach (see Appendix 1 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2019.10.012).29-33 Their samples
included between 11 and 41 members of appraisal committees.
Each used a different combination of attributes. All except Tap-
penden et al (2007) included clinical gain, and all but Skedgel
(2016) included some measure of cost or cost-effectiveness.
Koopmanschap et al (2010) conducted a pairwise comparison
experiment with Dutch healthcare professionals,29 Linley and
Hughes (2013) with members of the All Wales Medicines Strategy
Group,31 and Whitty et al (2011) with members of the Pharma-
ceutical Benefits Advisory Committee.32 Skedgel (2016) conducted
a pairwise choice and constant-sum comparison with members of
the pCODR.33 Tappenden et al (2007) performed a binary choice
experiment with members of NICE appraisal committees.30 Stated
preference methods have also been used to measure general
public preferences across characteristics of new therapies in
Australia32,34 and Canada.33

We contribute to the literature in method and content—we
obtain information from more respondents and more information
from each respondent compared to previous studies. First, our
experiment is the first to allow for comparison across jurisdictions
and across respondent types. Previous HTA preference studies
focused on committee members, some excluded other HTA
stakeholders and focused on specific jurisdictions. Our study
included multiple jurisdictions and stakeholder groups, allowing
for the analysis of heterogeneity between groups and inter-group
comparisons. Second, we applied a novel estimation technique
that combines a single-scenario discrete choice experiment
(DCE)35 with a profile case best-worst scaling (BWS).36,37 The
combining of DCE with BWS has 2 advantages: (1) typically the
BWS task is considered to be cognitively less strenuous,38 and (2) a
hybrid DCE/BWS model allows for the elicitation of more prefer-
ence information from a given sample while limiting the re-
spondents’ cognitive burden.39 This is appropriate in our context
given the limited pool of HTA stakeholders. Third, we introduce a
conviction score to the experiment that aims to measure re-
spondents’ degrees of conviction versus hesitation in their choice.
This adds insight into the situations where respondents waver in
what is ultimately a forced selection.
Methods

Pilot Study

The study was piloted on Canadian HTA stakeholders (n = 36)
between September 2016 and February 2017.13 We built on the
pilot by (1) expanding the study population and (2) clarifying
attributes and wording (see Appendix 2 in Supplemental Mate-
rials found at https://doi.org/10.1016/j.jval.2019.10.012). The
experiment was originally designed in English and professionally
translated into Polish and German. Details of model specifications
and estimation are provided in Appendix 3 in Supplemental Ma-
terials found at https://doi.org/10.1016/j.jval.2019.10.012.

Selection of Attributes and Levels

Attributes for the DCE and BWS (Table 1) were selected using a
mixof the threeapproaches advocatedor used in the literature40-43:
(1) synthesis of attributes described in policy documents and other
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Table 1. Attributes and levels for the discrete choice experiment and best-worst scaling.

Attribute Description Levels

Survival benefit Information about the survival benefit in comparison to the
comparator drug. The measure of survival (overall, progression free,
etc.) was not specified. We expected clinically superior drugs to be
most often approved, and uncertain to be most often rejected.

Clinically superior to comparator
Near identical to comparator
Uncertain

Added cost per patient The additional cost of the new drug to the healthcare system on a per-
patient basis. Specific values were not assigned given differential
pricing between countries. We expected cost-saving drugs to be most
often approved and high cost to be most often rejected.

Cost-saving
Low
High

Number of patients The number of patients is expressed as high or low as per the
respondents’ own interpretation. We had no prior expectation of
directionality, since a higher number of patients suggests a higher
budget impact, but also suggests that more individuals benefit from
funding.

Low
High

Other treatment options The availability of other treatment options for the same indication
was expected to decrease the probability of approval, expecting that
absence of other options created a greater concern for the patient
group.

Not available
Available

Adverse events The severity of adverse events was indicated as 1 or 2 and 3 or 4. We
expected that more severe adverse events (grades 3 and 4) would
reduce the probability of approval.

Grades 1 and 2
Grades 3 and 4
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studies, (2) consultationwith experts, and (3) results frompast pilot
studies (seeAppendix 2 in SupplementalMaterials found at https://
doi.org/10.1016/j.jval.2019.10.012). We excluded cost-effectiveness
measures (eg, incremental cost-utility ratio) but included infor-
mation about the relative clinical benefit, added cost, and patient
numbers.

Respondents to the pilot study inquired about the use of
qualitative levels. We chose not to quantify levels to increase the
applicability of the questions to several healthcare contexts. For
example, the costs per patient for the same drug vary between
jurisdictions given differential (and confidential) pricing. Similarly,
an overall survival advantage of 4 months can be meaningful in
one clinical context and not meaningful in another. Qualitative
levels have been used in other health preference literature.39,44
Experimental Design for the Single-Scenario DCE and BWS

The experimental design mirrored that of the pilot study13

and was consistent with other published conjoint analyses in
healthcare45,46 and International Society for Pharmacoeconomics
and Outcomes Research recommendations.47 Two attributes
were assigned three levels, and three attributes were assigned
two levels (3223). A full factorial design involving all 72 scenarios
was not feasible given our estimated pool of potential re-
spondents (~450), the response rate during the pilot experiment
(~21%), and the need to present each respondent with a
manageable number of choice tasks. We eliminated implausible
scenarios from the full factorial. A binary experimental design
was developed in R statistical software using the AlgDesign
package. A randomized selection process (optBlock function) was
used to identify a D-efficient set of 36 scenarios from the full
factorial design, scenarios were randomly allocated to three
blocks of twelve scenarios, and each respondent was randomly
allocated to one of the three blocks.

Respondents were presented with hypothetical scenarios
describing attributes of cancer drugs submitted for appraisal
(Fig. 1) and were given three tasks: (1) indicate whether they
would approve the drug for funding or not (DCE), (2) indicate on a
4-point scale the level of difficulty of making the selection
(conviction score), and (3) identify which attribute they
considered best (influenced their appraisal most strongly in the
positive direction) and which they considered worst (influenced
their appraisal most strongly in the negative direction) (BWS).

Our experiment simulates the policy context of HTA appraisal.
Respondents are forced to make a selection in a single-scenario
binary choice setting30,37 rather than the pairwise comparison
or multiple-scenario approach.31,47,48 We add the profile BWS
approach36 for three reasons: (1) to differentiate between levels of
attributes (unlike the BWS object case), (2) to obtain new infor-
mation when combined with the DCE, and (3) to mimic consensus
building, during which individuals might focus on the best or the
worst attribute level in any scenario to justify their appraisal to the
group.

Study Population

Our study population consisted of HTA stakeholders primarily
from Australia, Canada, Germany, Poland, and the United
Kingdom. Respondents included members of HTA committees and
others engaged in the appraisal process who self-identified as
clinical and economic experts, patients, or public payer repre-
sentatives (see Appendix 3 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2019.10.012).

Data Collection

Data were collected between February 1 and May 18, 2018, via
online anonymous questionnaires using the Opinio software.48 We
used a purposive and snowball sampling approach49,50 aiming to
reach current, past, and potential stakeholders in the HTA process.
We did not do a power calculation for required sample size, as we
had no a priori hypotheses to test. Invitations were sent directly to
HTA committee members, HTA scholars, and select patient orga-
nizations. Invitations were sent using publicly available email
addresses, the LinkedIn platform, and the UK Health Economics
Distribution Superlist. Invitees were asked to distribute the invi-
tation to their professional networks. Additionally, we approached
HTA organizations with the request to distribute the invitation
(Transparency Council in the Agency for Health Technology
Assessment and Tariff System, Central and Eastern European So-
ciety of Technology Assessment in Health Care, Deutsche Agentur
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Figure 1. A sample discrete choice experiment and best-worst scaling choice task.

SCENARIO 1

In your assessment, should this drug qualify for public reimbursement? 

Criterion Value

Survival Benefit Uncertain

Added cost (per pa�ent) Low Yes     

Number of pa�ents Low No

Other treatment op�ons Not Available

Adverse events Grades 3 and 4

On a scale of 1 to 4, with 1 being very easy and 4 being very challenging, rate the 
difficulty of making this decision. 

1 2 3 4
Very easy Very challenging

The best a�ribute 
of this drug is:

The worst a�ribute 
of this drug is:

Criterion Value (Pick one) (Pick one)

Survival Benefit Uncertain

Added cost (per pa�ent) Low

Number of pa�ents Low

Other treatment op�ons Not Available

Adverse events Grades 3 and 4
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für Health Technology Assessment, European Health Economics
Association, European Network for Health Technology Assess-
ment, Health Technology Assessment International, International
Society for Pharmacoeconomics and Outcomes Research, pCODR)
and selected patient organizations. Organizations did not report
back regarding distribution. All data collection procedures per-
formed in this study were in accordance with the ethical stan-
dards of the Dalhousie University Research Ethics Board, which is
compliant with the Canadian Tri-Council Policy Statement on the
Ethical Conduct for Research Involving Humans and with the 1964
Helsinki Declaration and its later amendments or comprable
ethical standards.

Data Analysis

The specification of the model is presented in Appendix 4 in
Supplemental Materials (found at https://doi.org/10.1016/j.jval.2
019.10.012). For the estimation involving the DCE data only, we
relied on the standard binomial logistic regression using R to es-
timate the impact of attribute levels on the probability of a posi-
tive recommendation. For the hybrid DCE/BWS modeling, we
relied the flexible Bayesian approach using Just Another Gibbs
Sampler. Non-informative priors made the result depend solely on
the data. We estimated the impacts of attribute levels on three
observables (the binary choice, the best characteristics, and the
worst characteristic). Given that in the BWS we look into indi-
vidual attributes, we did not remove any variables based on
insignificance. The median values of posterior distributions were
used as point estimates, and 95% credible interval was calculated
using the percentile method.
Results

Respondents

A total of 111 respondents completed the DCE/BWS for a total
of 1258 observations (on average respondents completed 11.3
scenarios). When respondents completed fewer than 12 scenarios
(n = 11), we retained their responses to maximize the number of
observations. Table 2 provides detailed information about re-
spondents and observations: 60% of respondents had clinical or
economic expertise, and 8% identified the patient or public payer

https://doi.org/10.1016/j.jval.2019.10.012
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Table 2. Respondent and observation characteristics.

Respondents Observations

n % n %

Total number of respondents 111 100 Total number of observations 1258 100

Canada
Poland
United Kingdom
Germany
Australia
Other countries

32
38
20
7
3

11

29
34
18
6
3

10

Observations from Canada
Observations from Poland
Observations from the United Kingdom
Observations from Germany
Observations from Australia
Observations from other countries

373
426
235
67
26

131

30
34
19
5
2

10

Clinical experts
Economic experts
Patient perspective
Public payer perspective
Member of appraisal committee

30
37
7
7

26

27
33
4
4

23

Observations from clinical experts
Observations from economic experts
Observations from the patient perspective
Observations from the payer perspective
Observations from members of appraisal committees

333
422
24
72

306

27
34
2
6

24

Note. Respondents are the individuals who participated in the experiment. An observation is a completed choice task (up to 12 per respondent). Four respondents did
not identify their expertise precisely.
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perspective as their primary expertise. Twenty-three percent of
respondents served on HTA committees.

Results of the DCE

Results of the conventional DCE model are presented in
Table 3. Other specifications were tested and yielded similar
results. The coefficient of each attribute level is positively asso-
ciated with the probability of a “yes” recommendation (YES from
here on) compared to its base level, whereas the odds ratio
shows the increase in the odds of a YES. The odds of a YES
increased by multiples of ten-folds (in each specification) when
the survival benefit was superior compared to uncertain, and this
was the most important criterion. The odds of a YES also
increased with a decrease in costs from high to low or cost-
saving, with lower adverse events, and with the lack of alter-
native treatment options for patients. The number of patients
was not statistically significant. The probability of a YES spanned
almost the entire 0%-100% range with the attributes and levels
we used.

We tested for 2-way interactions between all the variables
using a general-to-specific approach, starting with all interactions
and removing the insignificant ones in succession. This process
yielded one specification showing four statistically significant in-
teractions (Table 3): a superior survival benefit interacted nega-
tively with low adverse events, the lack of other treatment
options, and a high number of patients, meaning that when su-
perior survival benefit is observed, the 3 other criteria became less
important than they otherwise would be. The lack of other
treatment options interacted negatively with the cost-savings
level.

Conviction in the DCE and BWS Votes

Descriptive statistics of the outcomes of the DCE recom-
mendation by conviction score are presented in Table 4. In
addition, a visual presentation of the BWS results is provided in
Figure 2.

Table 4 reports the percentage of YES and NO that were made
with varying levels of conviction. For example, the row labeled
“YES 1 best: survival benefit” shows that of 739 positive choices,
in 411 survival benefit was the considered the best characteristic,
and that this selection was made with strong conviction in 42.1%
of cases. Figure 2 shows that a superior survival benefit was
selected as worst in most scenarios in which it appeared. In
general, most choices were made with a strong degree of
conviction (4 or 3). In the subset of choice tasks for which survival
benefit was rated as the best or the worst characteristic, the
conviction score increased for all recommendations. When added
cost was selected as the best characteristic, the conviction score
for the YES increased.
DCE-BWS Hybrid Model

The hybrid model allowed for the estimation of the contribu-
tion of each specific attribute level in reference to one common
base level, thereby permitting a ranking of all attribute levels. The
hybrid model controlled for respondent characteristics (primary
expertise, expert committee membership, and country). For the
results of the uncontrolled model, see Appendix 5 in Supple-
mental Materials (found at https://doi.org/10.1016/j.jval.2019.10.
012).

In our case, “uncertain clinical benefit” was selected as the
base attribute level because it had the lowest contribution to a
YES. Table 5 shows that a superior survival benefit had the
greatest contribution to a YES followed by the cost-saving
characteristic, the absence of other treatment options for pa-
tients, and the low-cost characteristic. Relative to the base level,
the odds of approval were 49.70 times greater when survival
benefit was superior, 10.18 times greater when the drug was
cost-saving, 9.87 times greater when no alternatives were
available for patients, and 5.58 times greater when the drug had
a low cost.

The multiplier effects on the (fixed) utility contribution of
each attribute level in the multivariate model measures the
impact of respondents’ type of expertise, country, or mem-
bership on an appraisal committee on the odds that a partic-
ular attribute level contributes to an approval (Table 5).
Economists attached more importance to added cost (multi-
plier is 1.18) and less importance to survival benefit (multiplier
is 0.90) compared to all respondents. Respondents from Poland
and the United Kingdom attached more importance to the
availability of other treatments than did respondents from
other countries. Polish respondents also placed greater stress
on the number of patients. Members of appraisal committees
were less concerned with adverse events than other
respondents.

https://doi.org/10.1016/j.jval.2019.10.012
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Table 3. Discrete choice experiment: logit regression results.

Full model
without
interactions

Parsimonious
model without
interactions

Parsimonious
model with
interactions

Attribute Level Coefficient
(95% CI)

OR P
value

Coefficient†

(95% CI)
OR Coefficient

(95% CI)
OR P

value

Probability
of a “yes”
recommendation
- For base
levels

3.70% 3.25% 0.95%

- For highest
levels

99.24% 99.30% 99.01%

Constant 23.26
(23.81 to 22.74)

NA ,.001 23.39
(23.91 to 22.91)

NA 23.33
(24 to 22.72)

NA ,.001

Survival
benefit
(base:
uncertain)

Near
identical

20.13
(20.66 to 0.4)

0.88
(0.52-1.49)

.624 - - - - -

Superior 3.77
(3.34-4.23)

43.30
(28.09-68.78)

,.001* 3.81
(3.38-4.27)

45.11
(29.38-71.40)

5.99
(5.06-7.01)

398.90
(157.03-1110.98)

,.001

Added
cost per
patient
(base: high)

Low 1.33
(0.71-1.94)

3.78
(2.03-6.93)

,.001 1.39
(0.78-1.99)

4.02
(2.18-7.32)

1.80
(1.14-2.47)

6.06
(3.13-11.77)

,.001

Cost-
saving

2.29
(1.91-2.69)

9.84
(6.73-14.69)

,.001* 2.29
(1.91-2.69)

9.90
(6.77-14.78)

1.826
(1.25-2.45)

26.14
(12.89-58.24)

,.001

Number of
patients
(base: low)

High –0.21
(–0.54 to 0.11)

0.81
(0.58-1.12)

.202 - - - - -

Other
treatment
options
(base:
available)

Not
available

1.29
(0.95-1.63)

3.63
(2.59-5.13)

,.001 1.26
(0.94-1.59)

3.52
(2.55-4.89)

2.31
(1.63-3.04)

10.03
(5.12-20.97)

,.001

Adverse
events
(base:
grades 3 & 4)

Grades 1 & 2 1.00
(0.69-1.33)

2.73
(1.98-3.79)

,.001 0.98
(0.67-1.31)

2.67
(1.95-3.70)

1.58
(1.55-1.97)

4.75
(3.17-7.20)

.006

Superior
survival
benefit X
Adverse events
grades 1 & 2

- - - - - 21.64
(22.35 to 20.94)

0.19
(0.10-0.39)

,.001

Superior
survival
benefit X

Other
treatment
options
not available

21.10
(21.93 to 20.33)

0.33
(0.15-0.72)

.006

Superior
survival
benefit X High
number of patients

- - - - - 20.70
(21.30 to 20.17)

0.50
(0.27-0.88)

.018

Cost-saving X Other
treatment options
not available

- - - - - 21.10
(21.93 to 20.33)

0.33
(0.15-0.72)

.006

OR indicates odds ratio.
*P value calculated as incremental dummy (ie, level 3 vs level 2).
†All significant with P value , .001 (level 3 tested vs level 2, ie, incremental dummy).

476 VALUE IN HEALTH APRIL 2020
Discussion

The key results of our study are that in the simulated experi-
ment as presented, clinical benefit was the most important rela-
tive to other considerations. Other important characteristics
included the cost and the availability of alternative treatments to
patients and selected interactions between them. These results
were consistent across the approaches we used: the DCE, the
conviction, and the DCE/BWS hybrid. In this section we discuss
how these results compare to those of other studies, what the
implications of these results are for HTA policy, and the limitations
of our work.



Table 4. Percentage of discrete choice results made with varying conviction, by driving best-worst attributes.

DCE/ BSW response n Conviction score*

4 3 2 1

Yes in the DCE
All yes recommendations 739 38.2 31.0 20.6 10.3
Yes 1 best: survival benefit 411 42.1 31.1 15.6 11.2
Yes 1 best: added cost 166 42.2 31.3 20.5 6.0
Yes 1 best: other therapies 140 25.0 30.7 33.6 10.7

No in the DCE
All no recommendations 519 31.0 31.2 25.2 12.5
No 1 worst: survival benefit 260 38.1 30.8 21.9 9.2
No 1 worst: added cost 109 25.7 35.8 23.9 14.7
No 1 worst: adverse events 116 22.4 28.4 31.0 18.1

Note. Rows with too few data are omitted.
BWS indicates best-worst scaling; DCE, discrete choice experiment;
*The conviction score is based on the respondents’ rating of the difficulty of the task (from 1 easy task to 4 difficult task). The conviction score is expressed as (5-difficulty
rating). A score of 4 is strong conviction and 1 is weak conviction or hesitation.
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How Do Our Results Compare to Previous Studies’
Results?

Three of the five previous preference elicitation studies
captured the clinical benefit as the number of quality-adjusted life
years (QALYs gained and respondents made concrete tradeoffs
between QALYs and costs or other characteristics.29,31,33 The
clinical benefit was found to be a significant driver of votes by
both Koopmanschap et al (2010)31 and Liney and Hughes (2013),29

but the cost-effectiveness was a stronger driver in both studies.
Their respondents likely considered the cost-effectiveness ratio to
be a function of both costs and clinical benefit, thereby identifying
a combined effect, whereas our study isolates respondents’ per-
ceptions about costs and clinical benefits. Tappenden et al (2009)
Figure 2. Best-worst scaling responses. A visual presentation of BW
indicated as either best (gray) or worst (black) in the given scenarios.

10% 20% 30% 40%0%

SB uncertain

SB near identical

SB superier

AC high

AC low

AC cost-saving

NoP low

NoP high

Alt avail.

Alt not avail.

AE 3&4

AE 1&2

best

AC indicates added cost (per patient); AE, adverse event; BWS indicates best-worst sc
did not include the QALY nor cost as isolated characteristics and
their respondents also considered the cost-effectiveness ratio to
be a strong driver of assessment.30 Skedgel (2016) showed that
QALY maximization was the most common choice.33

Studies of revealed preferences show similar results. At the
committee level, clinical characteristics were found to be the stron-
gest, if notexclusive,driversof funding recommendations inBelgium,
Canada, Poland, the United Kingdom, and Wales,15,17-20,23,24,28 with
clinical uncertainty being significant in Belgium and Wales17,28 and
not significant in Scotland.21 Cost-effectiveness was a significant in-
fluence in all countries except Wales.28 A few other factors found to
have significant impact on appraisalwere disease type,16,21,23 process
factors,24 submissions from patient groups,26 and the recommen-
dations made elsewhere.51
S results provides an overview of the characteristics most often

50% 60% 70% 80% 90% 100%

worst

aling; SB, survival benefit.



Table 5. Contribution of attributes and levels by respondent characteristics (hybrid discrete choice experiment/best-worst scaling with
heterogeneity analysis).

Attribute Level Coefficient
(95% CrI)

Odds
ratio

Respondent
has clinical
expertise

Respondent
has
economic
expertise

Respondent
is from
Poland

Respondent
is from
Canada

Respondents
is from the
United
Kingdom

Respondent
is a
member
of an
appraisal
committee

Constant 26.673
(27.516 to 2
5.792)

NA NA NA NA NA NA NA

Survival
benefit

Uncertain 0.00 0 1.07
(0.96-1.19)

0.90
(0.81-0.98)

0.95
(0.850-1.048)

1.01
(0.906-1.130)

0.96
(0.85-1.08)

1.00
(0.90-1.10)Near

identical
0.84
(0.60-1.11)

2.32
(1.81-3.03)

Superior 3.91
(3.36-4.48)

49.70
(28.62-88.44)

Added
cost per

High 0.185
(0.077-0.293)

1.20
(1.08-1.34)

1.11
(0.99-1.23)

1.18
(1.07-1.29)

1.09
(0.97-1.21)

1.07
(0.95-1.19)

1.12
(0.99-1.26)

0.96
(0.87-1.06)

Low 1.72
(1.39-2.09)

5.58
(4.01-8.07)

Cost-
saving

2.32
(1.96-2.69)

10.18
(7.12-14.73)

Number of
patients

Low 1.34
(1.07-1.62)

3.80
(2.90-5.03)

1.03
(0.89-1.19)

1.02
(0.89-1.16)

1.18
(1.01-1.38)

1.12
(0.96-1.30)

1.01
(0.84-1.21)

0.92
(0.79-1.05)

High 1.38
(1.12-1.65)

3.96
(3.05-5.23)

Other
treatment
options

Available 0.94
(0.752-1.137)

2.56
(2.121-3.118)

0.91
(0.81-1.02)

0.94
(0.85-1.04)

1.36
(1.21-1.52)

1.06
(0.94-1.20)

1.16
(1.01-1.32)

0.91
(0.81-1.00)

Not
available

2.29
(1.953-2.675)

9.87
(7.049-14.511)

Adverse
events

Grades
3 & 4

0.11
(20.01 to 0.24)

1.12
(0.99-1.27)

1.00
(0.81-1.21)

0.93
(0.77-1.12)

1.05
(0.840-1.29)

1.08
(0.86-1.31)

1.00
(0.76-1.27)

0.82
(0.67-1.00)

Grades
1 & 2

1.38
(1.08-1.70)

3.98
(2.95-5.48)

CrI indicates credible interval; OR, odds ratio.
NA indicates not applicable.
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Our experimental results further corroborate revealed prefer-
ence results in terms of the non-influence of budget impact con-
siderations.15 The interaction between cost and number of
patients was not significant. This could be explained by the policy
reality across jurisdictions. In Canada, a recommendation of the
HTA committee is implemented at the level of the provincial
governments. Although a budget impact analysis is considered,
the funding decision is not in the purview of the committee.
Similarly, until recently, NICE committees were guided not to
consider budgets. The recent introduction of the budget impact
test is designed primarily to streamline the price negotiation
process.

Economic considerations appeared to play a role in differen-
tiating between unconditional and conditional positive recom-
mendations.15 Economic criteria including cost-effectiveness
estimates and managed entry agreements were shown to be sta-
tistically significant drivers of reimbursement decisions in 6 Eu-
ropean Union countries in a study that did not include the clinical
benefit as an independent variable in its model.50

What Do Our Results Mean for Policy?

Our study shows that clinical benefit is the strongest predictor
and superior clinical benefit is the most important characteristic
from the perspective of HTA stakeholders. This is interesting since
clinical evidence available across jurisdictions is largely the same,
yet many reimbursement decisions differ across countries.52,53
In part, this could be explained given our interaction results,
which suggest that other factors potentially contextualize the
interpretation of clinical benefits. Respondents were more willing
to tolerate higher adverse events in the presence of superior
survival benefit, which is consistent with how patients might
experience this tradeoff. When alternative treatment options were
not available, respondents were more willing to forgo superior
survival benefit and cost savings. This suggests that these con-
siderations may be substitutes in the appraisal and respondents
take the moral view that greater unmet need can justify lower
value-for-money options. This perspective is also consistent with
what is often discussed as important to patients, and our results
corroborate that patients’ perspectives can frame the interpreta-
tion of HTA criteria.54 In contrast, when the number of patients
was high, respondents were more willing to forgo superior sur-
vival benefit. We interpret this finding with caution given that in
isolation, the number of patients was not statistically significant. It
may suggest that respondents took a summative view in which
small health gains for many people are treated as equivalent to
large health gains to few people, a utilitarian perspective. Or
perhaps a high number of patients was interpreted as a greater
need in society.

If clinical evidence is the driving force, there may be value in
considering a multistep HTA process. In the first step, the clinical
criterion would be assessed and either qualify or disqualify the
drug from a full HTA review. This is similar to the initial rapid
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review used, for example, in Ireland,55 although the rapid review
includes economic criteria. Our suggestion is in line with the
recent policy trends to collaborate on review processes across
jurisdictions and reduce the multiplication of activities.4,56,57 In
addition, explication of the relative importance of the various
criteria would support consistency across HTA stakeholders, and
our results did suggest that weighing of criteria varied by stake-
holder characteristics. Suggestions to add more explicit recom-
mendation frameworks to the HTA process have been made by
others as well, for instance, Thokala et al (2010) suggested
applying a multi-criteria decision-making framework to HTA.58

Explicit weighing schemes, of course, would be reflective of the
preferences of some, not all stakeholder groups. A full discussion
of the normative question of whose preferences we should
consider and how is not in the scope of the current study but has
been considered elsewhere.59–61

Limitations

Our study had limitations, which threaten its external validity
and reduce the confidence we can place in policy recommenda-
tions drawn from it. First, any DCE necessarily simplifies reality
into a manageable set of variables. Our selection process for at-
tributes and criteria followed rigorous standards, nonetheless, a
concern remains that relevant attributes or levels may have been
omitted, in which case the weighing of the selected attributes
would be biased. In addition, our experiment was situational in
the context of cancer, which limits the validity of generalizing the
results outside of this disease context. Second, the study sample is
not random and we cannot be sure of representativeness. Distri-
bution of the invitation to participate relied on a purposive se-
lection of initial seed respondents or organizations and on
subsequent snowballing, therefore we do not know who was
invited. Furthermore, respondents self-selected to participate in
the study. Of note is that all previous preference elicitation studies
with HTA stakeholders suffer from sampling limitations owing to
practical challenges given the nature of the study population.
Additionally, some respondents terminated the experiment pre-
maturely. If there is a correlation between respondents’ prefer-
ence patterns and their likelihood to complete the experiment (we
see no reason to suspect such a correlation), the results of our
study may be biased.
Conclusion

Our results add to the understanding of how HTA principles are
applied in the practical policy setting. We have shown that HTA
stakeholders consistently focus on a strong clinical benefit as the
most relevant characteristic of a cancer drug. Some concerns have
been voiced by the public that HTA agencies focus on cost-
effectiveness alone,62 but our respondents suggested otherwise.
Cost attributes ranked below a strong clinical benefit, and rec-
ommendations based on cost attributes were made with less
conviction.

Increasingly we are learning that the weights placed on HTA
criteria are not balanced and that clinical criteria play the largest
role. In pursuit of process efficiency, policymakers could consider
relying on an initial screening of clinical evidence to qualify new
drugs for a full HTA review. Furthermore, an explicit weighing
framework to guide individual expert committee members could
improve consistency of recommendations across groups and
contexts.

Lastly, a stated preference experiment relies on simplifications
of real-world situations. The preferences around complex de-
cisions, and especially the interactions between drug
characteristics, could be explored further with qualitative tech-
niques that may be well suited to unpack the cognitive mecha-
nisms applied by individuals when making such decisions.
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