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Abstract

Background. Multi-criteria decision analysis can improve the legitimacy of health care reimbursement decisions by
taking societal preferences into account when weighting decision criteria. This study measures the relative importance
of health care coverage criteria according to the Belgian general public and policy makers. Criteria are structured
into three domains: therapeutic need, societal need, and new treatments’ added value. Methods. A sample of 4,288
citizens and 161 policy makers performed a discrete choice experiment. Data were analyzed using multinomial logis-
tic regression analysis. Level-independent criteria weights were determined using the log-likelihood method. Results.
Both the general public and policy makers gave the highest weight to quality of life in the appraisal of therapeutic
need (0.43 and 0.53, respectively). The general public judged life expectancy (0.14) as less important than inconveni-
ence of current treatment (0.43), unlike decision makers (0.32 and 0.15). The general public gave more weight to
‘‘impact of a disease on public expenditures’’ (0.65) than to ‘‘prevalence of the disease’’ (0.56) when appraising socie-
tal need, whereas decision makers’ weights were 0.44 and 0.56, respectively. When appraising added value, the gen-
eral public gave similar weights to ‘‘impact on quality of life’’ and ‘‘impact on prevalence’’ (0.37 and 0.36), whereas
decision makers judged ‘‘impact on quality of life’’ (0.39) more important than ‘‘impact on prevalence’’ (0.29). Both
gave the lowest weight to impact on life expectancy (0.14 and 0.21). Limitations. Comparisons between the general
public and policy makers should be treated with caution because the policy makers’ sample size was small.
Conclusion. Societal preferences can be measured and used as decision criteria weights in multi-criteria decision anal-
ysis. This cannot replace deliberation but can improve the transparency of health care coverage decision processes.
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Coverage decisions in health care are complex. Decision
making involves not only evaluation of safety, clinical
effectiveness, and organizational issues related to imple-
mentation of the intervention but also tradeoffs with
regard to the importance of different outcomes.1 Making
tradeoffs to reach a final decision is often referred to as
‘‘appraisal.’’ There is a growing interest in applying
multi-criteria decision analysis (MCDA) to increase con-
sistency and transparency of appraisal processes. MCDA
involves the identification of the relevant decision cri-
teria, the determination of the relative weight of the
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criteria, the scoring of options on the criteria, and the
aggregation into an overall score allowing the ranking of
different options.2,3 The weights reflect the relative
importance of the criteria for the decision. MCDA is
currently being used by VTS-HTA, the HTA agency
in Lombardy (Italy) for reimbursement decisions.3

Colombia is also piloting the use of MCDA for coverage
decision making,4 and several other countries are explor-
ing the possibilities of implementing MCDA for reim-
bursement decisions.5–7

In 2010, the Belgian Health Care Knowledge Centre
published a multi-criteria framework to support trans-
parent and consistent health care coverage decision mak-
ing.8 The framework consists of five key questions,
splitting the complex decision problem into manageable
components that each go with a set of decision criteria
(Table 1).9

Therapeutic need refers to the need for a better interven-
tion than the one already available from the patients’
point of view.

Societal need refers to the need for a better intervention
than the one already available from the society’s point
of view.

Added value refers to the extent to which an intervention
reduces therapeutic and societal need.

The framework has a sequential logic. For example,
society is unlikely to be willing to pay (more) for a treat-
ment people do not need. Therefore, the answer to the
first question, that is, whether or not patients actually
have a need for a better treatment than the one that is
currently available, must be positive before reimburse-
ment should even be considered. The framework allows
to go beyond cost-effectiveness analysis in a transparent
manner, incorporating explicit criteria that are not cov-
ered by the cost-effectiveness ratio.

The scoring of diseases and treatments on the different
criteria is done by an appraisal committee and is based
on scientific evidence with respect to the effect of a dis-
ease or treatment on each criterion. However, the answer
to each question in the framework also requires an
appraisal that considers the relative importance of each
decision criterion. Policy makers are expected to make
legitimate decisions in a transparent manner and in the
best interest of the population. There is a growing trend
to involve citizens in decision-making processes, includ-
ing coverage decision making in health care, to reach this

Table 1 Key Questions and Possible Criteria for a Health Care Coverage Appraisal Processa

Decision Question Possible Criteria

Therapeutic and societal need
for a better treatment for the
condition

Does the product target a therapeutic
and/or societal need?9

Therapeutic need: Effectiveness of best available
current treatment, inconvenience of current
treatment

Societal need: Prevalence of the disease, health
inequality, baseline health level

Preparedness to pay out of
public resources for a
treatment for the condition

Are we, as a society, in principle,
prepared to pay for a treatment that
will improve this indication out of
public resources?

Own responsibility, life-style related condition

Preparedness to pay out of
public resources for the
treatment under
consideration targeting the
condition

Are we, as a society, prepared to pay
for this particular treatment, given
that we in general would be prepared
to pay for a treatment for this
indication?

Added value of the new treatment compared with
the best treatment currently available for the
condition: safety, efficacy, therapeutic benefit,
significance of health gains, curative,
symptomatic, preventive

Preparedness to pay more for
the treatment under
consideration

Given that we, as a society, are
prepared to pay for this treatment out
of public resources, are we prepared to
pay more for this treatment than for
the best alternative treatment?

Added value of the new treatment, potentially
induced savings elsewhere in the health care
sector, quality and uncertainty of the evidence,
acceptability of co-payments and/or
supplements, rarity of disease

Willingness to pay (price and
reimbursement basis)

How much more are we willing to pay
out of public resources for this
particular treatment?

Added therapeutic value, budget impact/ability
to pay, cost-effectiveness ratio, medical,
therapeutic and societal need, quality and
uncertainty of evidence, limits to cost sharing

aAdapted from Cleemput et al. (2012).9
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goal. This is exemplified by several international and
national initiatives to explore better ways to include citi-
zen’s perspectives in decision-making processes, such as
the Health Technology Assessment International (HTAi)
Patient and Citizen Involvement Interest Group,10 the
Public Consultation (Consulta Pública) installed in
Brazil,11 the Consumers Health Forum in Australia,12

and the Public Involvement Programmes in England13

and Scotland.14

Although little is known about the necessary condi-
tions for public involvement in decision-making pro-
cesses for increasing the legitimacy of decisions, it is
often considered that public involvement could increase
acceptance of the decisions.15 Public involvement is pro-
posed either directly through public or patient represen-
tation in a decision-making body or indirectly through
the incorporation of preference values in the decision-
making processes of elected or appointed decision mak-
ers.16,17 The use of public preference values in a multi-
criteria framework is one way to indirectly include the
public perspective in coverage decisions.15,18,19 It allows
at the same time to increase the transparency of the deci-
sion processes. Public preference values thus support
decision makers by giving guidance about how treat-
ments and diseases could be prioritized, in an MCDA
context that covers more than the costs and effectiveness
of treatments.

If policy makers wish to take public preferences into
account and use them to make transparent decisions,
data are needed. Currently, little data are available about
the general public’s preferences, and policy makers need
to rely on their own perspective of what is important
for the population, possibly informed by media as a
source of public opinion. Compared with coverage deci-
sions based on cost-effectiveness ratios only, or cost-
effectiveness combined with other, implicit criteria, incor-
porating public preferences for multiple explicit criteria
might be a game changer. It might change the way deci-
sion makers deal with decision criteria, as they no longer
have to rely on their personal perceptions of the relative
importance of different aspects of a disease or treatment
but can use the preference weights as an external source
of data to inform their decision-making process. This
can improve the transparency and consistency of the
decision process.

The current study addresses how public preferences
could be obtained if policy makers choose to take public
preferences into account but have only a vague idea
about these preferences. The operational aim of the cur-
rent study is thus to determine the relative importance of
the appraisal criteria for therapeutic need, societal need,

and added value of new treatments, from the perspective
of the general public in Belgium. To study the alignment
of public and policy maker preferences, a comparison is
made with the criteria weights of policy makers.

Methods

The following steps were taken to obtain the criteria
weights: 1) identification of the relevant decision criteria;
2) development of a questionnaire to elicit the relative
weights of the criteria from the general public and from
decision makers; 3) administration of this questionnaire
in a sample of the general public and in a sample of the
decision makers; and 4) derivation of the criteria weights
by means of statistical modeling.

Identification of Relevant Decision Criteria to Be
Included in the MCDA

The relevant criteria for the appraisal of therapeutic
need, societal need, and added value were identified
through a literature review and a workshop with six
experts.

The databases Medline, Embase, and Sociological
Abstracts were searched using Mesh and Embase terms
for ‘‘social values’’ and ‘‘health priorities.’’ Papers or
documentation on existing MCDA frameworks were
searched in gray literature through a hand-search, includ-
ing websites of known initiatives such as EVIDEM
(www.evidem.org). The criteria were classified into the
domain ‘‘therapeutic need,’’ if they related to the individ-
ual patient, into the domain ‘‘societal need’’ if they
related to the society at large or into the domain ‘‘added
value’’ if they related to a treatment. The three lists were
considered to be the long-list of criteria.

The experts invited to the workshop had different
backgrounds: sociology (with extensive expertise in sur-
vey research), public health, philosophy, communication
toward lay public (journalism), biostatistics, and biome-
dical research (with extensive expertise in MCDA). They
were selected based on their relevant experience as
demonstrated by publications in peer-reviewed literature
or public reports. In advance of the workshop, the
experts received a document describing the background
and objectives of the study, a brief description of the
methods, an overview of existing MCDA frameworks,
and the long-list of criteria resulting from the literature
review. The long-list was used as a starting point for dis-
cussion during the workshop. Criteria were added if
deemed necessary by the expert group.

Cleemput et al. 3



MCDA requires that criteria are clearly defined and
based on clearly articulated principles, operational (i.e., it
must be possible to describe or measure the characteris-
tics of the options that decision makers are considering in
terms of these criteria), mutually exclusive (i.e., they
should not just be alternative measures or proxies of the
same underlying principle: each criterion covers one and
just one dimension of potential interest), and criteria
should be preferentially independent (i.e., the state of one
criterion should not influence respondents’ preferences
for other criteria). Following the workshop, the draft list
of criteria was checked for consistency with the require-
ments for MCDA and possible ways to operationalize
and define these criteria were discussed. Criteria were
only included if they could be operationalized in a way
that was thought to be comprehensible for all citizens.20

Questionnaire Development

The survey consisted of the usual demographic questions
and three different discrete choice experiments (DCE),
one for each domain. In a DCE, respondents are asked
to choose between two different hypothetical alterna-
tives, where each alternative is described by a set of attri-
butes (characteristics), which are considered to be
appraisal criteria.

Attributes. The type of choice and the attributes for the
scenarios differed between domains (Figure 1). For ther-
apeutic need, the scenarios described different patient
groups and respondents were asked to choose the group
that, from their perspective, had the highest need for a
better treatment. For societal need, the scenarios
described different diseases in terms of impact on quality
and quantity of life and respondents were asked to
choose the disease in which the need for a better treat-
ment was the highest. For added value, the scenarios
described the characteristics of two new treatments in
terms of effectiveness, safety, and ease of use and respon-
dents were asked to choose the treatment that they
would most prefer to be reimbursed, if the two treat-
ments were for the same disease. The alternative chosen
by a respondent is considered to have the highest added
value according to the respondent.

The alternatives were unlabeled for two main reasons:
1) to reduce heterogeneity in tradeoffs due to the specific
label given to a scenario and 2) to be able to classify dis-
eases in generic categories, to avoid having to repeat the
survey every time a disease-specific decision is made.21

Figure 2 shows an example of a question for each
domain included in the survey.

An English translation of the original Dutch and
French questionnaire is available as an online appendix
(http://kce.fgov.be/sites/default/files/page_documents/KC
E_234S_reimbursement_Decisions_Appendix_0.pdf).

DCE Design. The selection of combinations of levels for
the different attributes to be included for each domain in
the survey was made based on an analysis of what would
be needed for a D-optimal design for a main effects and
nonlinear two-way interactions model. As a full factorial
design using each combination of the levels of all attri-
butes was not feasible because of the relatively high num-
ber of attributes and levels included in the survey,22 we
first removed dominant choice sets (see below) in the ther-
apeutic need and added value domains, and choice sets
with more than one (societal need) or two (therapeutic
need and added value) overlapping attributes. For thera-
peutic need, this led to 72 combinations, for societal need
24 combinations, and for added value 96 combinations.

To keep response burden acceptable but still cover all
the combinations necessary for the D-optimal design, we
used 24 different versions of the questionnaire. Each ver-
sion had 3 choice sets for therapeutic need, 1 for societal
need and 4 for added value. In this way observations were
obtained for all combinations. To ensure representative-
ness on each of the 24 versions, people of the same sex
and age category received subsequent versions in the
order of logging into the web survey. The details on the
software used for constructing the DCE design and sur-
vey versions are given in the section on statistical analysis.

A dominant choice set, where one of the alternatives
presented is superior on all attributes, was included in
the added value domain to perform a consistency check.
People who did not choose the dominant alternative did
not pass the consistency check and were excluded from
the analysis.

The survey development process included a pretest, a
pilot test, and a test-retest phase. Both the pretesting
(N = 20) and pilot testing (N = 219) were meant to
improve the comprehension, presentation, and feasibility
of the questionnaire. The respondents were chosen
among the acquaintances of employees of the Belgian
Health Care Knowledge Centre (KCE) and had variable
educational and socioeconomic backgrounds. A test-
retest was performed in 42 KCE employees to test the
reliability of the questionnaire.

Respondent Samples

The public sample consisted of a representative sample
of the general Belgian public. The sample was drawn
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Therapeutic need: impact of the illness on patients, given current standard treatment 

Inconvenience of current treatment 

- Patients experience much discomfort from current treatment   

- Patients experience little discomfort from current treatment 

Quality of life with current treatment 

- Patients currently have a quality of life of 8 out of 10 

- Patients currently have a quality of life of 5 out of 10 

- Patients currently have a quality of life of 2 out of 10 

Life expectancy 

- Patients do not die earlier from the disease 

- Patients die 5 years earlier than people without the disease 

- Patients die almost immediately from the disease, despite current care 

Age group 

- Patients are older than 80 years of age 

- Patients are between 65 and 80 years of age 

- Patients are between 18 and 64 years of age 

- Patients are younger than 18 years of age 

Societal need: characteristics of the illness that impact the society 

Prevalence 

- The disease is rare: less than 2000 people in Belgium have the disease 

- The disease is not so frequent: between 2000 and 10 000 people in Belgium have the disease 

- The disease is rather frequent: between 10 000 and 100 000 people in Belgium have the disease 

- The disease is very frequent: more than 100 000 people in Belgium have the disease 

Disease-related public expenditures 

- Low public expenditures per patient 

- High public expenditures per patient 

Added value of the new treatment compared to the existing alternative 

Impact on the inconvenience of treatment for the patient 

- The new treatment is less inconvenient for the patient than the already available treatment 

- The new treatment is as inconvenient for the patient as the already available treatment 

- The new treatment is more inconvenient for the patient than the already available treatment 

Impact on the quality of life 

- Compared to the existing treatment, the new treatment improves the quality of life of patients  

- Compared to the existing treatment, the new treatment does not change the quality of life of patients 

- Compared to the existing treatment, the new treatment reduces the quality of life of patients 

Impact on life expectancy 

- Compared to the existing treatment, the new treatment does not change the life expectancy of patients 

- Compared to the existing treatment, the new treatment increases the life expectancy of patients 

Impact on the prevalence of the disease 

- The new treatment cures fewer patients than the existing treatment 

- The new treatment cures as many patients as the existing treatment 

- The new treatment cures more patients than the existing treatment 

Impact on public expenditures 

- The new treatment reduces the disease-related public expenditures per patient 

- The new treatment does not change the disease-related public expenditures per patient 

- The new treatment increases the disease-related public expenditures per patient 

Inconvenience of treatment refers to the inconvenience caused by for instance frequency of use (e.g. taking a drug once or more 

times a day), the administration route (e.g. syringes, oral drugs, administration by yourself or by someone else), the place of 

administration (at home, in the hospital, in a doctor’s cabinet). Quality of life was described in the survey as having five dimensions: 

mobility, self-care, usual activities, physical pain and mental suffering (anxiety/depression), as in the EQ-5D, a generic health-related 

quality of life instrument. Age was added as a descriptive fact to allow respondents to judge the importance of losing 5 years of life 

expectancy. As age is not a direct decision criterion for reimbursement per se (only indirectly, e.g. through the effect of age on 

incremental effectiveness), age can be correlated with the decision. Frequency of disease refers to prevalence of the disease. It was 

included to examine to what extent “rarity” as such is important for defining needs, independent from disease severity. Disease-

related public expenditures were defined as the total public expenditures per patient with the disease, including health care 

expenditures and productivity losses leading to benefits that replace wage losses, etc.  The attributes for added value correspond to 

the improvement on the attributes of therapeutic and societal need. The rationale behind this choice was that if criteria were 

considered relevant for determining therapeutic and societal need, improvements on these criteria would also be relevant for 

determining the added value of a new treatment.  

Figure 1 Domains, attributes, and levels used in the survey.
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Therapeutic need  

Two patient groups are described below. Both patient groups currently receive treatment. The discomfort associated with the 

treatment, the quality of life and life expectancy of patients getting this treatment and the typical age of patients with this 

condition are as follows:  

Patients of group 1 Patients of group 2 

have a quality of life of 8 on 10  

experience much discomfort from treatment 

are between 18 and 64 years of age 

no longer die from the disease 

have a quality of life of 5 on 10  

experience little discomfort from treatment 

are older than 80 years of age 

no longer die from the disease 

For which patients do you consider it most important to develop a new and better treatment? You may define yourself what 

you consider to be “better”. 

Choose one group. 

 Patients of group 1  Patients of group 2 
 

Societal need 

Two diseases are described as follows:  

Disease 1 Disease 2 

is not so frequent: between 2000 and 10 000 people in 

Belgium have the disease. 

Every patient costs little to society. 

The disease is rather frequent: between 10 000 and 

100 000 people in Belgium have the disease. 

Every patient costs much to society. 

For which disease do you consider it most important to develop a new and better treatment? You may define yourself what you 

consider to be “better”. 

Choose one disease. 

 Disease 1  Disease 2 
 

Added value of treatment 

Suppose two new treatments appear on the market for the same disease. There is already a treatment available for this disease, 

which is fully reimbursed by the health insurance.  

You can decide yourself which of the two new treatments the health Insurance should reimburse.  

There is only enough money to reimburse one of the two treatments. Patients who wish to receive the treatment you do not 

choose, will have to pay for this themselves. 

New treatment 1 New treatment 2 

The new treatment, compared to the already available 

treatment, 

gives as much discomfort to the patient 

does not change the quality of life of patients 

reduces the cost of each patient to society 

cures an equal number of patients 

increases the life expectancy of patients 

The new treatment, compared to the already available 

treatment, 

increases the discomfort of treatment for the patient 

improves the quality of life of patients 

increases the cost of each patient to society 

cures fewer patients 

does not change the life expectancy of patients 

In your opinion, which treatment should be reimbursed?  

Choose one treatment. 

 New treatment 1  New treatment 2 
 

Figure 2 Example of a DCE question for each domain.
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from the Belgian National Registry and consisted of a
representative sample of 20,000 people between 20 and
89 years of age, stratified by age and sex. This initial
sample size was determined by the DCE design: To esti-
mate the models with sufficient power, at least 1000 valid
responses were needed. A conservative response rate
of 5% was assumed. The Privacy Commission gave
approval for the sampling and survey process (Figure 3).
The survey was anonymous. All subjects in the sample
were contacted by regular mail to participate in a web or
paper survey as preferred. The web survey was imple-
mented in LimeSurvey (https://www.limesurvey.org).
Three reminders were sent to nonresponders, with inter-
vals of 2 weeks.

The decision makers’ sample consisted of all members
of nine public decision-making or advisory bodies
embedded within the National Institute for Health and
Disability Insurance, the Federal Public Service Public
Health, the policy unit of the minister of Public Health,
the Chamber of Representatives, and the Senate (N =
421). They were invited by e-mail and were asked to
respond as representatives of the group they represent in
the committee of which they are a member. Their

answers were analyzed separately from those of the gen-
eral public.

Statistical Analysis

Test-retest reliability of the survey was assessed by means
of Cohen’s Kappa.

To obtain criteria weights, a two-step procedure was
used. First a main effects multinomial logit model was
estimated.* Second, the log-likelihood of the estimated
models was used to calculate criteria weights.

Step 1: Fitting the Multinomial Logit Regression
Model. The multinomial logit regression model con-
tained only alternative-specific variables, representing
the attributes of the choice sets. All main effects of the

Figure 3 Survey process.

* Also other models were tested, but these could not all be
reported in this article. Full information on all models
tested is available from https://kce.fgov.be/publication/
report/incorporating-societal-preferences-in-reimbursement-
decisions-%E2%80%93-relative-importan#.WRW0BPwjHuo.

Cleemput et al. 7



attributes were included. The model has the general form
of

Pij =
e bX T

ijð Þ
P

k e bX T
ikð Þ

where the dependent variable of the multinomial logit
model represents the probability P that respondent i
chooses alternative j out of k alternatives (two in this
study). b is the matrix of estimated coefficients, X T

ik the
transposed matrix of attribute values as presented to
respondent i in alternative j. This model gives a coeffi-
cient for each level of each attribute.

Second, we used an algorithm based on differences in
log-likelihood to derive the level-independent attribute-
specific weights.23

The coefficients for the model parameters were esti-
mated by full information maximum likelihood method
using the Newton-Ralphson numerical optimization rou-
tine.24 For the general population, each model was esti-
mated a second time with a weight correcting for age and
gender distribution to correspond with the Belgian popu-
lation. If the results were very similar, the unweighted
models were used.

No intercept was included in the model because the
alternatives in our DCE are unlabeled.25 Including an
intercept would mean that the same attribute levels could
have a different impact on the probability of choosing a
disease. However, this would not make sense because the
labels of the alternatives presented—‘‘disease 1’’ and ‘‘dis-
ease 2’’—have no meaning in themselves.

Effect coded contrasts were used for the model para-
meters of the attribute values.25,26 One advantage was
that coefficient estimates and standard errors could be
calculated for all levels of an attribute, because in effect
coding all coefficient estimates for an attribute sum to
zero. For the estimation process, however, effect coding
uses n 2 1 levels per attribute (with n being the number
of levels of an attribute). We estimated the coefficient
and standard deviation of the omitted attribute level but
did not calculate the t value as this is typically not expli-
citly part of the estimation process in case of effect
coding.

The model fit was assessed in two ways: first, by com-
paring the observed proportions with the model pre-
dicted proportions of the two alternatives; second, by
calculating the percentage of the choices correctly pre-
dicted by the model by comparing per choice set included
in the 24 versions of the questionnaire the actual alterna-
tive chosen and the alternative with the largest probabil-
ity of being chosen as predicted by the model.

Step 2: Calculating Criteria Weights. For the calculation
of level-independent criteria weights, we used the log-
likelihood method.23 For this, we first calculated the
log-likelihood for the full model. Then, we calculated the
log-likelihood for a reduced model, that is, the model
minus the attribute of interest. We tested if the reduced
model is statistically equal to the full model with the like-
lihood ratio test. If the test rejects the equality hypoth-
esis, the relative importance of the removed attribute can
be considered to be different from zero. Finally, we calcu-
lated the difference in log-likelihood between the full and
each reduced model as a measure of relative importance
of the attribute, and converted this to a proportion.

Wattributei
=

‘full

�� ��� ‘Ai
j j

P
j ‘full

�� ��� ‘Aj

�� ��� �

with Ai the reduced model excluding attribute i and j the
number of attributes.

The relative weights of different criteria were calcu-
lated for the entire sample. Additionally, the relative
weights were calculated for subgroups of respondents,
defined by self-reported age category and own health sta-
tus (‘‘not in good health’’ and ‘‘in good health’’). For each
of the subgroups, the model was re-estimated and the
weights were recalculated for the particular subgroup.
This allowed comparisons of the weights between sub-
groups and between subgroups and the entire sample.

The comparison of the age and gender distributions of
the sample and those of the general population was made
with x2 tests.

All analyses were conducted in R 3.1.1, using the
packages AlgDesign 1.1-7.2, car 2.0-21, lattice 0.20-29,
mlogit 0.2-4, plyr 1.8.1, reshape2 1.4, sqldf 0.4-7.1, and
vcd 1.3-1, in addition to the default packages.

This study was performed without external funding.

Results

Survey Reliability

The test-retest showed good overall reliability (Cohen’s
Kappa = 0.7, approximate 95% confidence interval:
0.62–0.77). Over all choice sets, the majority of the
respondents chose the same alternative in test and retest,
although the correspondence varied between questions.

Response and Sample Characteristics

Of all invited citizens, 4,810 started completing the survey
and 4,485 (22.4%) answered all choice sets. Of these,
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52.1% were women (compared with 51.3% in the total
population between 20 and 89 years of age). One hun-
dred and ninety-seven respondents failed the consistency
check and were hence excluded for analysis. A net sample
of 4,288 respondents (21.4%) was obtained. Sample char-
acteristics for both the general population sample and
the decision makers’ sample are presented in Table 2.

The proportion of male respondents was comparable
to that of the Belgian population (x2[1 df] = 1.05, P =
0.31) but the proportions of respondents per age category
differed (x2[6 df] = 170, P \ 0.01; see Figure 4).

The majority of the respondents who answered all
choice questions participated through the web (slightly
over 91%), although a nonnegligible number of respon-
dents asked for a paper version (almost 400 people). For
comparison, according to the statistics of the Belgian
Federal Public Service Economy, 87% of the Belgian cit-
izens regularly access the Internet.27 In the group of deci-
sion makers, 175 (41.6%) participated in the survey, of
which 161 (38.2%) answered all choice sets. One respon-
dent did not pass the consistency check. The advisory
committees preparing health care coverage decisions had
the highest participation rate (slightly more than 45%).

Response was lowest in the committees with a remit
extending beyond health care decision making, such as
the policy unit of the Minister of Public Health.

Eleven percent of the respondents in the general pop-
ulation sample and 5% in the decision makers’ sample
reported having a serious illness. None of the decision
makers rated his/her health as bad or very bad. In the
general population sample, a small minority rated his/
her health as bad (4.1%) or very bad (0.6%). These pro-
portions are very similar to those in the Health Interview
Survey 2013, an interview survey conducted among
10,000 Belgian citizens.28

Modelling Results

Therapeutic Need. As expected, both groups considered
the therapeutic need to be the lowest in people with a
good quality of life given current treatment (i.e., a qual-
ity of life score of 8 on a scale from 0 to 10), who do not
die from their disease, and with little treatment inconve-
nience. Both the public and the decision makers gave
the highest weight to the criterion ‘‘quality of life with
current treatment’’ (Table 3). The order of relative

Table 2 Respondent Characteristicsa

General Population Sample Decision Makers’ Sample

Item Level n % n %

Response medium Web 3,918 91.4% 160 100.0%
On paper 370 8.6%

Age and gender
Female 21–30 379 8.8%

31–40 351 8.2% 10 6.3%
41–50 441 10.3% 17 10.6%
51–60 482 11.2% 19 11.9%
61–70 375 8.7% 10 6.3%
71–80 136 3.2%
81–90 68 1.6%

Male 21–30 261 6.1% \8 \2%
31–40 323 7.5% \8 \2%
41–50 384 9.0% 13 8.1%
51–60 467 10.9% 42 26.3%
61–70 387 9.0% 33 20.6%
71–80 176 4.1% 10 6.3%
81–90 58 1.4%

Self-reported health status Not provided by respondent \8 \1%
Very bad \30 \1%

Bad 176 4.1%
Mediocre 785 18.3% 16 10.0%
Good 2,241 52.3% 74 46.3%

Very good 1,058 24.7% 70 43.8%

aSome cells have been obfuscated for privacy reasons.
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importance of the two other attributes for therapeutic
need differed between the decision makers and the gen-
eral population.

The coefficients of the multinomial logit model
showed that people from the general public did not seem

to distinguish ‘‘dying 5 years earlier than patients with-

out the disease’’ from ‘‘dying immediately from the dis-

ease’’ in their appraisal; both had a similar impact on

therapeutic need (Table 4).

Societal Need. The weights for the societal need criteria
showed that the rank order of societal need criteria

differed between decision makers and the general public.
The general public attached higher importance to the
impact of the disease on public expenditures per patient
(weight 0.65) than to the prevalence of the disease (weight
0.35) when assessing the need for a better treatment from
a societal point of view (Table 3). This means that, if two
diseases are similar in all respects, except for their preva-
lence and disease-related public expenditures per patient,
the public would consider the societal need highest for
the disease with the highest cost per patient, even if the
prevalence is lower.

The coefficients for rare disease and for not so fre-
quent disease were negative, while those for rather

Figure 4 Age and gender distribution of the general population sample compared with the Belgian population.

Table 3 Weights (Rank) for Criteria in the Therapeutic Need, Societal Need, and Added Value Domains

General Population Decision Makers

Therapeutic need
Life expectancy 0.14 (3) 0.32 (2)
Quality of life 0.43 (1) 0.53 (1)
Inconvenience current treatment 0.43 (1) 0.15 (3)

Societal need
Public expenditure 0.65 (1) 0.44 (2)
Prevalence 0.35 (2) 0.56 (1)

Added value
Change in quality of life 0.37 (1) 0.39 (1)
Change in prevalence 0.36 (2) 0.29 (2)
Change in life expectancy 0.14 (3) 0.21 (3)
Impact on public expenditures 0.07 (4) 0.08 (4)
Impact on inconvenience of treatment 0.06 (5) 0.03 (5)
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frequent and very frequent disease were positive, mean-
ing that a higher prevalence contributed to a higher per-
ceived societal need (Table 5).

Added Value of New Treatments. The added value of
new treatments was considered to be influenced most by
changes in quality of life and prevalence (weights of 0.37
and 0.36, respectively, in the general population model;
Table 3). For decision makers, the relative importance of

a reduction in prevalence as compared with an improve-
ment in quality of life was lower (weight of 0.29 for
impact on prevalence compared with 0.39 for impact on
quality of life). The results also showed that the weight
for changes in the quality of life was almost 2.5 times
higher than the weight for changes in life expectancy and
more than 5 times higher than the weight for impact on
public expenditures and inconvenience of treatment.

The coefficients of the model for the general popula-
tion are presented in Table 6.

Table 4 Therapeutic Need: Model Summary for the General Population and Decision Maker Sample

Attribute Level

General Population (Estimated
Coefficienta With

Confidence Interval
and Significance Level)

Decision Makers (Estimated
Coefficienta With

Confidence Interval
and Significance Level)

Age (years) .80 21.29 (CI: 21.35, 21.24) 21.29 (CI: 21.59, 20.98)
65–80 0.005 (CI: 20.04, 0.05) 20.004 (CI: 20.23, 0.23)
18–64 0.60 (CI: 0.55, 0.66)*** 0.76 (CI: 0.43, 1.09)***
\18 0.69 (CI: 0.63, 0.74)*** 0.53 (CI: 0.24, 0.83)***

Quality of life given
current treatment

8 out of 10 20.31 (CI: 20.36, 20.26) 20.47 (CI: 20.74, 20.19)

5 out of 10 0.06 (CI: 0.02, 0.10)** 0.09 (CI: 20.11, 0.30)
2 out of 10 0.25 (CI: 0.21, 0.29)*** 0.37 (CI: 0.18, 0.57)***

Life expectancy given
current treatment

Disease has no impact
on life expectancy

20.19 (CI: 20.23, 20.15) 20.37 (CI: 20.60, 20.15)

Patients die 5 years earlier
than people without the disease

0.09 (CI: 0.05, 0.14)*** 0.11 (CI: 20.12, 0.35)

Patients die almost immediately 0.09 (CI: 0.05, 0.13)*** 0.26 (CI: 0.05, 0.47)*
Inconvenience of
current treatment

Little 20.24 (CI: 20.28, 20.20) 20.19 (CI: 20.38, 20.005)

Much 0.24 (CI: 0.21, 0.27)*** 0.19 (CI: 0.052, 0.33)**

CI, confidence interval.
aResults of a multinomial logistic regression model.

**P \ 0.01. ***P \ 0.001.

Table 5 Societal Need: Model Summary for the General Population and Decision Maker Sample

Attribute Level

General Population (Estimated
Coefficienta With

Confidence Interval
and Significance Level)

Decision Makers (Estimated
Coefficienta With

Confidence Interval
and Significance Level)

Prevalence Rare 20.68 (CI: 20.77, 20.59) 20.92 (CI: 21.35, 20.48)
Not so frequent 20.22 (CI: 20.29, 20.14)*** 0.13 (CI: 20.23, 0.49)
Rather frequent 0.33 (CI: 0.26, 0.40)*** 0.22 (CI: 20.14, 0.59)
Very frequent 0.57 (CI: 0.49, 0.65)*** 0.57 (CI: 0.18, 0.95)**

Public
expenditure

Little public expenditures
per patient

20.52 (CI: 20.57, 20.47) 20.38 (CI: 20.60, 20.16)

Much public expenditures
per patient

0.52 (CI: 0.48, 0.56)*** 0.38 (CI: 0.20, 0.56)***

CI, confidence interval.
aResults of a multinomial logistic regression model.

**P \ 0.01. ***P \ 0.001.
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Subgroup Analysis

Respondents in the citizens’ group aged 80 to 89 years had
different preferences than the other age groups (Figure 3).
For therapeutic need, respondents between 80 and 89 years
of age gave much more importance to the criterion of
inconvenience of current treatment and less to the criterion
of quality of life under current treatment than the other
age groups. For societal need, the 80 to 89 year olds gave a
higher weight to prevalence than to public expenditures,
unlike all other age groups. As for the judgment of the
added value of new treatments, the 80 to 89 year olds gave
relatively more weight to improvements in quality of life
than the other age groups. At the same time, improve-
ments in treatment inconvenience were more important
than changes in life expectancy for this group as well as for
the 70 to 79 years old. This means that these age groups
valued living better more than living longer, whether ‘‘bet-
ter life’’ was defined by better quality of life or less treat-
ment inconvenience. In contrast, the other age groups
typically gave more weight to improvements in life expec-
tancy than to reductions in inconvenience, but they also
gave more weight to improvements in quality of life than
to increases in life expectancy. The respondents in the
youngest age group (20–29 years) gave relatively more
weight to reductions in public expenditures compared with
the other age groups, although this criterion also for this
age group remained the least important for the assessment
of the added value of a new intervention.

People who reported being currently in good health
gave slightly more weight to quality of life when judging
therapeutic need than to inconvenience of current treat-
ment. Respondents who reported not being in good
health found it more important to reduce treatment
inconvenience than to increase overall quality of life.
Both subgroups gave the lowest weight to reductions in
life expectancy due to the disease. A full report of all
subgroup analyses performed on the data is publicly
available in Cleemput et al.20

Discussion

The aim of the current study was to determine the impor-
tance of a set of criteria for the appraisal of therapeutic
need, societal need, and added value of new treatments,
from the perspective of the general public in Belgium.

The results of the study indicate that the general pub-
lic gives the highest weight to the impact of a disease on
quality of life when assessing therapeutic need. As only
few studies are available that study public preferences
like in this study, a comparison with existing literature is
difficult. In general, medical need and health benefits of
treatment are described as the two most important cri-
teria among all priority setting criteria.29–37 Medical need
refers to the severity of a disease if untreated.
Therapeutic need, as defined in this study, has received
relatively little attention in the empirical literature.

Table 6 Added Value: Model Summary for the General Population and Decision Maker Sample

Attribute Level

General Population
(Estimated Coefficienta

With Confidence Interval
and Significance Level)

Decision Makers
(Estimated Coefficienta

With Confidence Interval
and Significance Level)

Impact on public expenditure Increases public expenditure 20.37 (CI: 20.40, 20.33) 20.50 (CI: 20.73, 20.26)
Does not change public expenditure 0.07 (CI: 0.03, 0.10)*** 0.12 (CI: 20.08, 0.31)
Reduces public expenditure 0.3 (CI: 0.26, 0.34)*** 0.38 (CI: 0.14, 0.62)**

Change in quality of life Reduction 20.83 (CI: 20.87, 20.78) 21,02 (CI: 21.31, 20.73)
No change 20.006 (CI: 20.04, 0.03) 20,11 (CI: 20.3, 0.08)
Improvement 0.83 (CI: 0.79, 0.87)*** 1.13 (CI: 0.88, 1.38)***

Change in life expectancy Does not change 20.41 (CI: 20.43, 20.38) 20.64 (CI: 20.83, 20.46)
Increase 0.41 (CI: 0.38, 0.43)*** 0.64 (CI: 0.48, 0.80)***

Treatment inconvenience More 20.35 (CI: 20.39, 20.32) 20.29 (CI: 20.46, 20.11)
As much 0.03 (CI: 20.007, 0.067) 0.08 (CI: 20.13, 0.29)
Less 0.32 (CI: 0.29, 0.36)*** 0.21 (CI: 0.01, 0.40)*

Change in prevalence Cures fewer 20.89 (CI: 20.94, 20.83) 20.92 (CI: 21.22, 20.61)
Cures an equal number 0.082 (CI: 0.05, 0.12)*** 20.07 (CI: 20.27, 0.12)
Cures more 0.80 (CI: 0.76, 0.84)*** 0.99 (CI: 0.75, 1.23)***

CI, confidence interval.
aResults of a multinomial logistic regression model.

*P \ 0.05. P \ 0.01. P \ 0.001.
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However, we argue that therapeutic need is a more rele-
vant criterion than the absolute concept of medical need,
as in many cases a somewhat effective treatment is
already available.

In our study, disease-related public expenditures were
found more important than prevalence of disease when
assessing societal need. Like in previous studies, it was
also found that reimbursement of treatment for more
prevalent diseases has higher societal need than that of
less prevalent diseases. Literature and the results of this
study do not support the claim that ‘‘rarity of the dis-
ease’’ is an important separate criterion.34,37–40 Finally,
the results of this study indicate that the impact of treat-
ment on quality of life is most important when consider-
ing added value. In contrast, previous studies found that
impact of treatment on life expectancy is a more impor-
tant criterion than impact on the quality of life.39,41,42

However, older respondents attached higher impor-
tance to inconvenience of current treatment than to its
impact on quality of life when judging the therapeutic
need. An intriguing observation is that people seem to
dichotomize between ‘‘lethal’’ and ‘‘nonlethal’’ diseases
when confronted with a DCE for judging therapeutic
need. Therapeutic need was considered higher in diseases
leading to premature death as compared with diseases
not resulting in premature death, but no distinction was
made between diseases leading to immediate death and
diseases leading to a reduction of life expectancy of 5
years.

The impact of nonresponse to the survey is hard to
predict. We found a statistical difference for age but not
for gender between nonresponders and responders. The
oldest age groups (.60 years) was slightly overrepre-
sented in the nonresponders group. In our subgroup
analysis, we found differential effects for the group of
respondents aged 70 or older; hence, a slight bias in the
weights might be expected. However, since no other
information is available on these nonresponders, it is
impossible to quantify if and how our results would be
different if these non-responders would have participated.

The current study is unique in several aspects. First
and foremost, to our knowledge, no such large-scale pub-
lic preference study was conducted before.23 Moreover,
the public preferences were obtained using discrete choice
experiments rather than with more traditional surveying
techniques like, for instance, Likert-type scales. DCE
requires people to think about and compare hypothetical
scenarios. Literature suggests that a stated preference
technique like a DCE is an appropriate way to obtain
relative preference values for different criteria, if the
assumption is made that people actually have a utility

function and hence can make a choice.37 Compared with,
for example, a rating and ranking exercise, DCE has the
advantage to let all attributes be weighted in the decision
at once, and actual tradeoffs between criteria need to be
made by the respondents. By including a pretest, a pilot
test, and a test-retest phase in the survey development
process, comprehension, presentation, and feasibility of
the questions was substantially improved.

Methodologically, our approach with level-independent
attribute weights has not been used before, although it has
been suggested as a theoretical possibility by Lancsar
and colleagues.23 How to derive attribute weights from
part-worth utility data is actually a big gap in the scien-
tific literature. We applied an approach based on the
log-likelihood because we considered this approach
methodologically sound and intuitively appealing.
However, more research on the robustness of the
approach is needed.

While a DCE does not presume preference indepen-
dence between attributes, the proposed application of the
weights in the MCDA do assume such preference inde-
pendence. This is a weakness of the proposed MCDA.
However, an MCDA should always be complemented
with deliberation about the MCDA results, not only to
deal with aspects such as possible preference dependen-
cies but also to deal with criteria that are not included in
the MCDA but nevertheless considered relevant. To fuel
this deliberation, qualitative patient input might be
needed. Patient input might provide evidence on the deci-
sion criteria included in the MCDA, allows decision
makers to make better judgements on the ‘‘performance
levels’’ of diseases or interventions, and might highlight
possible dependencies between criteria.

Contrary to many examples in literature, the MCDA
application developed in this study is different, in that we
propose to apply an MCDA to each cluster of criteria,
being therapeutic need (disease-related criteria from
patients’ point of view), societal need (disease-related cri-
teria from the societal point of view), and added value
(intervention-related criteria). Most MCDA models
described in literature aim at one weighted score covering
all relevant clusters at once.6,43,44 We have several rea-
sons to suggest the use of a multilayered MCDA. First,
we presumed that the willingness to reimburse a new
treatment out of public resources is a function of the
level of therapeutic and societal need. A new treatment
with a presumably high added value could still not be
worthwhile reimbursing because there simply is no need
for a new treatment. In case of a high need and a high
added value, decision makers will be more inclined to
consider reimbursement than in case of a low need and a
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low added value. However, there are several situations in
which a conditional decision might be taken. For exam-
ple, in case of a low therapeutic and societal need and a
high added value, the authorities might still want to reim-
burse a new intervention, under the condition that the
overall cost of the treatment is the same as that of the
comparator. An economic evaluation can provide this
information. Or, when no active alternative treatment is
available but the only available alternative is best sup-
portive care, decision makers might still want to reim-
burse a new promising intervention, with currently a
limited added value, to keep the door open for further
improvements in the development of the intervention. In
such cases, specific conditions for reimbursement will
often have to be defined (i.e., who gets reimbursement,
under which conditions) and a re-assessment after some
time will have to be scheduled.

Second, in a hierarchical decision-making process, the
number of criteria to be considered per step in the process
diminishes as compared with an all-encompassing one-
step decision-making process. This makes the appraisal
process more manageable from the cognitive point of
view.

The weights derived in this study are independent of
the disease or treatment under consideration. If the same
criteria weights are used for all diseases and treatments,
this will result in more consistent decision making than
when varying weights are used over decisions. It was a
normative choice to use unlabeled states in the DCE. On
the one hand, it might reduce confounding due to con-
sideration of additional implicit criteria, but on the other
hand, it reduces the specificity of the preferences. For
applicability in real life it is, however, important not to
have to repeat such a large exercise for every decision
that needs to be made.

While weights indicate to what extent a criterion
should be taken into account in the decision-making pro-
cess, an important next step is the development of scor-
ing rules for the criteria in an MCDA tool.

The criteria scores will vary across diseases and treat-
ments, as they depend on the impact of a disease or the
effect of treatment on for instance quality of life and life
expectancy. In other words, the clinical significance is
reflected in the scoring, and the weights indicate to what
extent a clinical significant or insignificant effect should
matter for the decision. Appraisal committees should
develop a habit in scoring scientific evidence on a partic-
ular scale. Guidance on how to deal with missing or low-
quality evidence should also be developed.

In future studies, we will envisage the weights derived
from this study to be used in the multi-criteria decision

framework described in the introduction to include the
public perspective in the decision-making process. The
application of an MCDA using the weights presented in
this study has been pilot tested in Belgium for the apprai-
sal of unmet therapeutic and societal needs.45 The mem-
bers of the commission who participated in the pilot
study were overall very positive about the experience and
decided to apply the methodology in real life. It is impor-
tant to consider that while the weights derived in this
study hold promise to be used in the current appraisal
process, other considerations that have not been consid-
ered can play a role in the decision process (e.g., impact
of a disease on the well-being of the patients’ family, con-
siderations of distributive justice). If other criteria are
considered important for a decision, they should be made
explicit by the appraisal committee. Committees should
explain how these additional criteria modify the ranking
of a disease or a treatment based on the MCDA. If not,
the decision process will remain opaque and it will be
unclear whether the preferences of the population even-
tually really mattered. Helping decision makers to make
better informed decision making by providing data on
the relative importance of decision criteria according to
the general public is the key objective of the current
study. The application in MCDA will increase transpar-
ency of the decision making process.

Conclusion

In a democratic system, decision makers might wish to
take societal preferences into account when making
health care reimbursement decisions. Our study showed
that the general public gives the highest weight to the
impact of a disease on quality of life when assessing ther-
apeutic need, to disease-related public expenditures when
assessing societal need, and to impact of a new treatment
on quality of life when assessing the added value. The
weights presented in this study could be used in a multi-
criteria decision approach that could increase the legiti-
macy of decision-making processes and the acceptance
of the decisions. Whether or not this promise will hold
true if the results of these study were to be implemented
in the Belgian context remains to be studied.
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