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■ ABSTRACT BACKGROUND 
Legitimate health care reimbursement decisions should take social 
preferences into account. However, decision makers have very little 
information about the preferences of the general public with respect to 
reimbursement criteria. Criteria are multiple, which complicates decision-
making processes. Multi-criteria decision analyses (MCDA) can help to 
structure the process and make it more consistent, but requires criteria 
weights and criteria scores. 

OBJECTIVE 
This study aims at measuring public preference weights for reimbursement 
criteria. Guidance for scoring the criteria is outside the scope of the current 
study. 

METHODS 
The study follows a previously developed hierarchical decision framework, 
which presumes that an intervention can only be worthwhile reimbursing if 
there is a need for such an intervention and the added value of the 
intervention is sufficient. A large survey was performed in the general public 
and decision makers, using discrete choice experiments (DCEs). Consistent 
with the framework, the survey was composed of three blocks:  
(1) therapeutic need, i.e. the need for a better treatment in a particular 
disease given the treatment already available, as determined by the quality 
of life under current treatment, the impact of the disease on life expectancy 
despite current treatment and the current treatment’s inconvenience; 
(2) societal need, as determined by the prevalence of the disease and the 
public expenditures per patient with that disease; 
(3) added value of a new intervention relative to the best alternative 
intervention, as determined by the impact of that new intervention on all 
previous criteria.  
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Responses of 4288 participants from the general public (out of 20 000 
people invited) and 161 participants (38.2%) from the decision makers were 
used for analysis. A multinomial logistic regression analysis was performed 
to analyse the data. Level-independent criteria weights were determined 
using two different methods to test the robustness of the weights. 

RESULTS 
In the appraisal of therapeutic need, the general public as well as the policy 
makers gave the highest weight to the current quality of life. For the general 
public, the inconvenience of current treatment is more important than the 
impact of the disease on life expectancy, despite current treatment. This is 
the other way around for the decision makers. 
In the appraisal of societal need, people from the general public give more 
weight to the impact of a disease on public expenditures than to the 
prevalence of the disease, unlike the decision makers. The order of the 
weights differed between the weight-determination methods, however, so 
no clear conclusions can be drawn. 
In the appraisal of the added value of new interventions, the general public 
gives the highest weight to the intervention’ impact on quality of life, followed 
by its impact on the prevalence of the disease and on life expectancy. 
Decision makers have the same preference order, but their weight for the 
impact on life expectancy is relatively larger than in the general public.  

Use of the results 
The results can be used to weigh decision criteria in an MCDA. Applied to 
therapeutic and societal need, the MCDA will give rise to a rank order of 
diseases in which the diseases with the highest need for a better treatment 
get the highest score. Before the MCDA can actually be applied, more 
research is needed on how to score diseases and interventions on each of 
the criteria included in the model. This work is envisaged for 2015. 

CONCLUSION 
Disease severity in terms of quality of life under current treatment, and 
opportunities for improving quality of life through health care interventions 
are considered to be the most important criteria for resource allocation 
decisions in health care by the Belgian general population. Compared to the 
decision makers, the general public attaches relatively less importance to 
changes in life expectancy.   
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■ SUMMARY 1 INTRODUCTION 
Back in 1977, Slovic et al.1 stated that “humans are quite bad at making 
complex, unaided decisions”. Reimbursement decisions in health care are 
complex, as often characterized by numerous criteria that play a role and 
should be taken into account when making decisions. Policy makers in a 
democratic system are moreover faced with the expectation that their 
decisions are legitimate. As good housefathers, they should make decision 
in the best interest of the population. The interest can be assumed to be at 
least partially determined by the preferences of the public. But policy makers 
most often only have a rough idea about the preferences of the general 
public, because they do not have data to rely upon. As a consequence they 
will tend to use intuitive or heuristic approaches to simplify complex 
decisions, and rely on their own sense of what is best for the population to 
take decisions.  
This study aims to make explicit the preferences of the general public about 
the relative importance of several decision criteria for the reimbursement of 
new health interventions. It is yet another step in an extensive piece of 
research that aims at developing a tool that can serve as an aid in the 
decision making process and can make the multiple considerations for these 
decisions more transparent. Rather than to serve as a mechanistic magic 
formula, the tool should help decision makers making the trade-offs they 
inevitably have to make between the advantages and disadvantages of 
reimbursing a new intervention. It should help decision makers to make 
these trade-offs informed by the preferences of the general public. A first 
step in the research was taken by KCE in 2010, with the development of a 
transparent decision framework.2 The framework consisted of five relevant 
questions for every reimbursement decision. It basically splits the decision 
problem into components that go with a set of coherent criteria. For example, 
all criteria related to the severity of the disease from the patients’ perspective 
-given the existing treatments for the disease - are clustered into one 
question, all criteria related to the added value of a new treatment are 
clustered in another question. This reduced the complexity of the process; 
considering a limited number of criteria per question is easier than 
considering all criteria relevant for all questions at once.  The questions this 
study focusses on are: 
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 Is there a need for a better treatment than the existing (reimbursed) 
treatment in the targeted condition? 

 Is there a societal need for a better treatment than the existing 
(reimbursed) treatmend in the targeted condition? 

 Are we as society prepared to pay for the treatment under 
consideration?  

An approach frequently proposed for answering such multi-criteria questions 
is that of multi-criteria decision analysis (MCDA). MCDA requires a definition 
of the objective of the decision making process, the identification of the 
relevant criteria for a decision, the determination of the relative weight of 
each of the criteria (representing the relative importance of each criterion), 
the scoring of options on each of the criteria, and the aggregation into an 
overall score allowing the ranking of different options. The application of the 
MCDA principles to each of the questions in the decision framework will lead 
to three weighted scores. For reimbursement to be of high priority, all three 
weighted scores need to be high, or, if one of the scores is not high, there 
should be explicit reasons for still granting reimbursement. The question of 
whether society is prepared to pay more for the treatment under 
consideration, depends on the level of need and the level of added value. 
How much more society is willing to pay is a question that is not included in 
the current study because the design did not allow for tackling this question 
in a valid and feasible manner. 
The study focusses on the problem of deciding on the reimbursement of new 
health interventions in a situation where the use of public resources needs 
to be justified and justifiable towards the general public and taxpayers. The 
existing situation, with current reimbursements, is taken as is and not 
questioned. The current study presents the results of the survey performed 
to derive public preference weights for a number of reimbursement decision 
criteria. It also explores briefly how these weights could be applied in a 
decision tool. Future studies will aim at developing a practical tool for helping 
decision making, applicable to a variety of conditions, using weights derived 
from the general public. This requires the development of practical rules for 
scoring rules options on each of the criteria, based on the available 
evidence, as well as exploring different possible procedures for applying 
MCDA.  

2 METHODS 
2.1 Population survey 
A large representative sample of the general public (N=20 000) between 20 
and 89 years of age, stratified by age and sex, was contacted by regular 
mail to participate in a web- or paper survey in February 2014. Of these, 
4810 started completing the survey and 4485 (22.4%) answered all choice 
sets. After two checks of consistency and comprehension, 197 respondents 
were excluded for analysis and a net sample of 4288 respondents (21.4%) 
was obtained. 
The survey was anonymous. Three reminders were sent to non-responders 
between February and April, with intervals of 2 weeks.  
The survey development process included a pre-test, a pilot test and a test-
retest phase. Both the pre-testing and pilot testing were meant to modify the 
questionnaire in such a way as to improve the comprehension, presentation, 
and feasibility of the questions. The test-retest, performed in 42 people, 
showed good overall reliability (Cohen’s Kappa = 0.7, approx. 95% CI: 0.62–
0.77). Over all choice sets, the majority of the respondents chose the same 
alternative in test and retest, although the correspondence varies across 
questions.   
The final survey consisted of 9 discrete choice questions, one moral 
reasoning exercise and a number demographic questions. The body of the 
survey was structured in three blocks: one relating to criteria that determine 
the need for a better intervention that the one already available from the 
patients’ point of view (therapeutic need), one relating to criteria that 
determine the need for a better intervention than the one already available 
from the society’s point of view and one relating to criteria that determine the 
therapeutic or societal added value of a health intervention. The criteria 
included in each block have been determined through literature review and 
expert workshops. With the objective of developing a generic MCDA in mind, 
the criteria were defined in generic terms. The criteria included in each block 
are presented in Table 1. 
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Table 1 – Criteria included in the survey 

 
 
In each discrete choice question, respondents were asked to choose 
between two different patient groups (therapeutic need), two different 
diseases (societal need) or two different health interventions for the same 
disease (added value). With 24 different versions of the questionnaire, 
differing in the description of the scenarios between which to choose, and 3 
choice sets for therapeutic need, 1 for societal need and 4 for added value, 
it was possible to obtain weights for each criterion included in a specific 
block. In discrete choice experiments, which is the technique used for 
obtaining the preference values from the public, criteria are referred to as 
attributes, with in each attribute a number of levels. For example, the 
attribute ‘impact of a treatment on life expectancy” in “added value” has two 
levels: (compared to the current treatment), the new treatment does not 
change life expectancy, or the new treatment increases the life expectancy 
of patients.   
The questionnaire contained a dominant choice set to check the credibility 
of the responses of the participant. A dominant choice set is a choice set 
where one of the alternatives presented is superior on all attributes. People 
should logically choose the dominant alternative. The responses of people 
not passing this validity check were excluded from the analysis. 
The model used to obtain the weights was a main effects multinomial logit 
model. This model gives coefficient for each level of each attribute. For the 
multi-criteria decision tool, however, we do not want to be limited to the 

levels included in our survey but we need attribute-specific weights that are 
level-independent. As there is no golden standard for deriving such attribute-
specific but level-independent weights, we used two different methods: the 
log-likelihood method and the coefficient range method in order to test the 
robustness of the derived weights.   

2.2 Decision makers survey 
In addition to the population survey, we performed the same survey in public 
decision making or advisory bodies in Belgium. All members of nine different 
commissions or councils were invited to participate by e-mail. These 
respondents were asked to respond as representatives of the group they 
represent in the committee of which they are a member. A total of 421 
representatives received an invitation, of which 175 (41.6%) participated in 
the survey.  

  

Therapeutic need

•Quality of life with current 
treatment

•Life expectancy with current 
treatment

•Discomfort of current 
treatment

Societal need

•Societal cost of disease per 
patient

•Prevalence of disease

Added value of new treatment

•Impact on quality of life
• Impact on life expectancy
•Impact on discomfort of 
treatment

•Impact on disease-related 
public expenditures per 
patient

• Impact on the prevalence of 
disease
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3 RESULTS 
3.1 Response and sample characteristics 
Of the 4485 respondents who participated in the survey, 4288 (21.4% of the 
initial sample) completed all choice questions. Their responses were 
included in the analysis. The distribution amongst sex categories in the 
sample is similar to that in the general population. The proportion of women 
amongst the respondents was 52.1%. In the general population, this is 
51.3% in the age group of 20 to 89 year olds. Females >70 years of age 
were underrepresented in the sample, and males and females between 51 
and 70 years of age were overrepresented. The large majority of the 
respondents who answered all choice questions participated through the 
web (slightly over 91%), although a non-negligible number of respondents 
cared about asking a paper version (almost 400 people). In view of the 
finding from the Federal Public Service Economy that 82% of the Belgian 
citizens regularly access the internet, the bias from having 91% respondents 
through the internet is expected to be limited.3  
The reminders had a marked effect on the response rate: 27% of the 
responses were received after the initial invitation, 34% after the first 
reminder, 19%after the second reminder and 20% after the third reminder. 
In the age groups 70-79 and 80-89, the proportion of people requiring 3 
reminders before participating is typically higher than in the other age 
groups. This also applies to the lower educational groups (from “did not 
finish primary school” to “finished lower secondary school”), which required 
more reminders than the higher educational groups (from “finished upper 
secondary school” to “finished university”). 
In the group of decision makers, 175 (41.6%) responded to the survey and 
161 (38.2%) answered all choice sets. All completed the survey in the web 
interface. About 57% of the respondents chose the Dutch survey and about 
43% chose the French survey. All the advisory committees of the RIZIV / 
INAMI had a participation rate of >45%. The parliamentary committee for 
health and the senate committee on social affairs had the lowest response 
rate (11.6% and 9.3% respectively). 
Eleven percent of the respondents in the general population sample 
reported having a serious illness; 32.3% reported to have a relative with a 
serious illness. In the decision makers’ sample, this was 5% and 39.4% 

respectively. None of the decision makers rated his/her health as bad or very 
bad. In the general population sample, a small minority rated his health as 
bad (4.1%) or very bad (0.6%). 

3.2 Consistency and certainty of responses 
Less than 1% of the respondents systematically chose always the first 
alternative or systematically chose always the second alternative in the nine 
choice sets. This is the case for both the general population and decision 
maker sample. About 96% of the general population sample and over 99% 
of the decision maker sample chose the ‘dominant’ alternative in the 
dominant choice set introduced in the added value block as a credibility 
check. Respondents who did not choose the dominant alternative were 
excluded from the analyses. 
Respondents were in general quite certain about their choices. For 72% 
(therapeutic need) to 76% (added value) of the responses, people indicated 
they were either very certain or certain about their response.  

3.3 Modelling results 
3.3.1 Therapeutic need 
Both the public and the decision makers gave the highest weight to quality 
of life with current treatment. Both groups consider the therapeutic need to 
be the lowest in people with a good quality of life given current treatment, 
who do not die from their disease and with little treatment discomfort. 
Therapeutic need is considered to be the highest in patients who die from 
their disease, experience much discomfort from current treatment and have 
a low quality of life.  
A few additional observations can be made: 
 People do not seem to make a difference between “dying 5 years earlier 

than patients without the disease” and “dying immediately from the 
disease”. Both features of a disease have a similar impact on the 
valuation of the therapeutic need. This means that people, when 
confronted with such difficult choices, tend to dichotomize between 
“lethal” and “non-lethal” diseases.  
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 When all else is equal, respondents basically choose on the basis of 
age of the patient. For example, when two patient groups are in a 
different lethal health state, both have a low quality of life and little 
discomfort of current treatment, people express a preference for the 
group that happens to be younger on average. This could be explained 
by the fact that younger patients would lose more life years when 
confronted with a lethal disease than older patients, and by the fact that 
duration of the health benefits (in terms of quality of life or life 
expectancy) of a new intervention is expected to be longer in younger 
patients because they are expected to have more years ahead of them 
than older patients. Nevertheless, the distinction between <18 year old 
patients and patients between 18 and 64 years of age is not explicitly 
brought to the fore in the responses of the survey participants. 
Compared to patients between 18-64 years of age, the therapeutic need 
in patients aged <18 years is only a little bit higher, if all other disease 
and current treatment characteristics are kept equal. 

 Respondents valued avoiding quality of life losses in patients that are 
currently in rather good health higher than avoiding the same absolute 
quality of life loss in patients who already have a low quality of life. 

 Citizens seem to make trade-offs between life expectancy with current 
treatment and quality of life when judging therapeutic need. All else 
equal, people consider the therapeutic need in a disease with a quality 
of life of 5/10 from which patients die 5 years earlier than people without 
the disease as equal to the therapeutic need in a disease with a quality 
of life of 2/10 from which patients do not die prematurely. In other words: 
a lower quality of life and a low impact on life expectancy is equivalent 
to a better quality of life and a higher impact on life expectancy. 

The results of the model for the decision makers are different from those of 
the general public in two important ways:  
 Decision makers have a higher preference for developing a new 

intervention for patients between 18-64 years old than for patients 
younger than 18 years of age, if all else is equal.  

 Decision makers do make a distinction between “dying 5 years earlier 
from a disease” and “dying almost immediately”. Patients suffering from 
a disease causing immediate death are considered to have a higher 
therapeutic need than patients suffering from a disease that decreases 
life expectancy with 5 years. However, the difference in the level of 
therapeutic need between a lethal disease and a non-lethal disease is 
higher than between a disease from which patients die 5 years earlier 
and a disease from which patients die almost immediately, meaning that 
decision makers also make a clear distinction between lethal diseases 
and non-lethal diseases in judging therapeutic need.  

Comparisons between the general public and the decision makers should 
be treated with caution, though, as the sample of decision makers is rather 
small and therefore the observations for this group more uncertain (i.e. 
confidence intervals around the estimated coefficients and weights are 
larger). 
The implicit weights given to the criteria included in the therapeutic needs 
domain by the general public sample and by the decision makers sample 
are presented in Table 2. The results of the two methods applied for deriving 
weights are presented separately. The weight should be interpreted as 
reflections of how important each criterion should be in the appraisal of the 
therapeutic need in a patient population with a particular disease.  
The relative importance of the three attributes for therapeutic need differ 
between the decision makers and the general population, not only in relative 
weight but even in the order of importance. The general public finds 
discomfort of current treatment more important than impact on life 
expectancy, while decision makers find life expectancy more important than 
discomfort of current treatment.  
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Table 2 – Weights for criteria in the Therapeutic Need domain 
 General population Decision makers 

 Log-likelihood method 
(rang) 

Coefficient range method (rang) Log-likelihood method (rang) Coefficient range method (rang) 

Life expectancy 0.14 (3) 0.22 (3) 0.32 (2) 0.34 (2) 

Quality of life 0.43 (1) 0.42 (1) 0.53 (1) 0.45 (1) 

Discomfort 0.43 (1) 0.36 (2) 0.15 (3) 0.21 (3) 

  
3.3.2 Societal need 
The results of the model for societal need show different results depending 
on the method used to derive weights. With the loglikelihood method, the 
rank order of the criteria for societal need differ between decision makers 
and the general public. With the coefficient method, however, the rank order 

is the same. With the latter method, it is found that the general public and 
the decision makers attach more importance to the prevalence of a disease 
than to the impact of the disease on public expenditures per patient when 
assessing the societal need for a better treatment (Table 3). Both groups 
consider the need to be highest in very frequent diseases that cost a lot to 
society per patient.  

 

Table 3 – Weights for criteria in the Societal need domain 
 General population Decision makers 

 Log-likelihood method (rang) Coefficient range method 
(rang) 

Log-likelihood method (rang) Coefficient range method 
(rang) 

Public expenditure 0.65 (1) 0.45 (2) 0.44 (2) 0.34 (2) 

Prevalence 0.35 (2) 0.55 (1) 0.56 (1) 0.66 (1) 
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3.3.3 Added value of new treatments 
New treatments are considered to have an added value if they reduce public 
expenditures, improve quality of life, increase life expectancy, reduce 
treatment discomfort or reduce the prevalence of the disease. The added 
value is considered to be influenced most by changes in quality of life.  
A general observation is that the value loss associated with something 
negative (higher expenditures, higher treatment discomfort, less patients 
cured) is higher than the value gain associated with something positive 
(lower expenditures, lower treatment discomfort, more patients cured). For 
example, the negative effect on the perceived added value of increasing 
public expenditures is higher (-0.43) than the positive impact of decreasing 
public expenditures (+0.23). This means that people’s preference against 
interventions that increase public expenditures is stronger than their 

preference for interventions that decrease public expenditures. Otherwise 
stated: there is less to be gained in terms of added value from choosing a 
cost-saving intervention than from avoiding a cost increasing intervention, 
according to the general public’s point of view. The same applies to impact 
on treatment discomfort and on prevalence of a disease.   
For quality of life, this is less clear: the gain in added value associated with 
increasing quality of life is about the same as the loss associated with 
reducing quality of life, disregarding the current quality of life of patients.  
For the general public, reductions in the prevalence of a disease play an 
almost equally important role in the assessment of the added value as 
changes in quality of life. Decision makers also consider reductions in 
prevalence to be of second most importance, but not equally important as 
changes in quality of life. 

 

Table 4 – Weights for criteria determining the added value of new treatments 
 General population Decision makers 

 Log-likelihood method 
(rang) 

Coefficient range method 
(rang) 

Log-likelihood method (rang) Coefficient range method 
(rang) 

Change in quality of life  0.37 (1) 0.30 (2) 0.39 (1) 0.32 (1) 

Change in prevalence  0.36 (2) 0.31 (1) 0.29 (2) 0.28 (2) 

Change in life expectancy  0.14 (3) 0.15 (3) 0.21 (3) 0.19 (3) 

Impact on public 
expenditures  

0.07 (4) 0.12 (4) 0.08 (4) 0.13 (4) 

Impact on treatment 
discomfort  

0.06 (5) 0.12 (5) 0.03 (5) 0.07 (5) 
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3.4 Weights by population subgroups 
For the ultimate purpose for which the weights were measured, it is less 
important what the differences in preferences are between population 
subgroups. Nevertheless, sub-group analyses were performed to examine 
whether preferences differed between population subgroups and to assess 
the risk of bias in our results if our survey sample would not be 
representative. It has not been possible for all variables of interest to check 
whether our survey is representative, because there are no national data 
available but only proxies with their own limitations.   
When sub-groups defined by age category of the respondent are compared, 
we observe that the 80-89 year olds clearly have different preferences than 
the other age groups.  
For therapeutic need, respondents between 80 and 89 years of age give 
much more importance to the criterion of discomfort of current treatment and 
less to the criterion of quality of life under current treatment than the other 
age groups. For societal need, the 80-89 year olds give a higher weight to 
prevalence than to public expenditures in judging societal need, unlike all 
other age groups give a higher weight to public expenditures. As for the 
judgment of the added value of new treatments, the 80 to 89 year olds give 
relatively more weight to improvements in quality of life than the other age 
groups. At the same time, changes in treatment comfort are more important 
than changes in life expectancy for this group as well as for the 70-79 years 
old. This means that these age groups value living better more than living 
longer, whether “better life” is defined by better quality of life or less 
treatment discomfort. In contrast, the other age groups typically give more 
weight to improvements in life expectancy than to reductions in discomfort, 
but they also give more weight to improvements in quality of life than to 
increases in life expectancy. The respondents in the youngest age group 
(20-29y) give relatively more weight to reductions in public expenditures 
compared to the other age groups, although this criterion also for this age 
group remains the least important for the assessment of the added value of 
a new intervention.   

People who report being currently in good health give slightly more weight 
to quality of life when judging therapeutic need than to discomfort of current 
treatment. Respondents who report not being in good health find it more 
important to reduce treatment discomfort than to increase overall quality of 
life. Both subgroups give the lowest weight to reductions in life expectancy 
due to the disease.    

3.5 Using the weights  
The measurement of the relative importance of different criteria in the 
decision making process is not the ultimate endpoint of our research 
endeavour. The weights are just one input into the multi-criteria decision 
analysis (MCDA) tool we are developing to support health care 
reimbursement decision making.  
MCDA involves (1) scoring diseases and treatments on a number of 
selected criteria, and (2) weighting these scores with the weights reflecting 
the relative importance of each of the criteria, and (3) summing the weighted 
scores to obtain an overall score reflecting the level of need for a new 
treatment and the level of added value of a particular new intervention. The 
scoring is done by the members of the appraisal committees, after careful 
consideration of the available scientific evidence with respect to each of the 
criteria relative to the disease and treatment under consideration. The 
weights obtained from this study could be used for the weighting of each of 
the scores. The weights remain constant across decisions, i.e. the same 
weights are applied to the criteria, independent of the disease or treatment 
under consideration, only the scores will differ case by case as they are 
disease- and intervention-specific. The weights simply indicate to what 
extent a criterion should be taken into account in the decision making 
process. They are, as such, not reflecting the clinical significance of a 
particular level of a criterion. The clinical significance is reflected in the 
scoring, the weights indicate to what extent a clinical significant or 
insignificant effect should matter for the decision.  
The weights of the general public for each of the criteria in each domain, as 
derived using different methods, are summarized in Table 5. 
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Table 5 – Weights of the criteria in each cluster  
Cluster Decision Framework Question Criterion Weights*  

Therapeutic need Is there a need for a better intervention for this condition 
than the best intervention currently reimbursed from the 
patients’ point of view? 

 Life expectancy, given current treatment 
 Quality of life, given current treatment 
 Discomfort of current treatment 

0.14 – 0.22 
0.43 – 0.42 
0.43 – 0.36 

Societal need Is there a need for a better intervention for this condition 
than the best intervention currently reimbursed, from the 
society’s point of view? 

 Prevalence of the disease, given current 
treatment 

 Public expenditures associated with the 
disease, per patient, given current treatment

0.35 – 0.55 
 
0.65 – 0.45 

Added value Are we, as society, prepared to pay for this particular 
intervention out of public resources? 

 Impact of the new intervention on life 
expectancy, as compared to current 
treatment 

 Impact of the new intervention on quality of 
life, compared to current treatment 

 Impact of the new intervention on the 
discomfort of treatment compared to current 
treatment 

 Impact of the new intervention on 
prevalence of the disease, as compared to 
current treatment 

 Impact of the new intervention on the 
disease-related public expenditures, as 
compared to current treatment  

0.14 – 0.15 
 
 
0.37 – 0.30 
 
0.06 – 0.12 
 
 
0.36 – 0.31 
 
0.07 – 0.12 

* The first figure is the weight as derived with the log-likelihood method, the second figure is the weight derived with the coefficient range method. 
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3.6 How to apply the multi-criteria decision tool 
The target users of the MCDA tool are the committees within the RIZIV – 
INAMI who have to give advice to the Minister about the reimbursement of 
new products or services. The basic idea is that committee members apply 
a MCDA on each of the three questions mentioned in Table 5 whenever 
reimbursement is requested for a new treatment. In this application, they 
should use the criteria corresponding with each question with their 
respective weights.  
The MCDA is applied as follows: 
 Step 1: Consideration of the condition targeted by the new 

treatment and the current treatment for the condition.  
The committee members consider the condition targeted by the new 
treatment and score the criteria relating to therapeutic need (quality of 
life under current treatment, current treatment discomfort and impact of 
the disease on life expectancy despite current treatment) and relating 
to societal need (prevalence of the condition, and average public 
expenditure per patient with the condition). 
For the scoring, the committee members should dispose of an 
assessment report describing the existing scientific evidence regarding 
each criterion, as well as the evidence gaps. The members could 
consult external experts, e.g. in case of insufficient or inconclusive 
evidence. Scoring rules and procedures will be developed in a future 
KCE report.  

 Step 2: Consideration of the added value of the new intervention  
The committee members score the criteria for added value for the new 
intervention for which reimbursement is being considered; they score 
the impact of the new intervention on the quality of life of patients, on 
treatment discomfort, on life expectancy, on public expenditures per 
patient and on the prevalence of the condition, each time compared to 
the current situation with the currently available treatment. As for 
therapeutic and societal need, the scores should be based on the best 
available scientific evidence.  

 Step 3: Weighting of scores for therapeutic need, societal need 
and added value   
The scores given to each of the criteria included in the MCDA model 
are weighted with their respective public preference weights, as derived 
from the current study (last column of Table 5). This is done by 
multiplying the score with the weight. As different methods revealed 
different weights and there is no theoretical basis to assume that one 
method is better than the other, it is important to choose one single set 
of weights and use the same set across different appraisals. This 
emphasizes once again the importance of not using MCDA as a single 
magic formula that provides an easy solution to complex problems.  
For each domain (therapeutic need, societal need and added value) the 
weighted scores of the domain-specific criteria are summed. This 
results in three scores: one for therapeutic need, one for societal need 
and one for added value of new treatment. Higher scores represent a 
higher level of priority in terms of therapeutic need, societal need or 
added value of treatment, depending on the domain considered. By 
repeating the MCDA for different decisions, a priority ranking of 
diseases and treatments will eventually be obtained. 

 Step 4: Deliberation about the resulting scores for therapeutic 
need, societal need and added value.  
Once the three sums of weighted scores have been calculated, the 
commission has to consider in which quadrant of Figure 69 the 
intervention is located. The higher the need and the higher the added 
value, the more likely it is that reimbursement can be considered. This 
is a relatively simple decision rule. However, there might be criteria that 
are not included in the MCDA that matter to the decision. The 
deliberation should therefore include a discussion about whether there 
are other criteria -not yet included in the MCDA- that are important and 
that would justify a change in the priority ranking in terms of need or in 
terms of added value. For example, it could be that policy makers wish 
to give higher priority to prevention than to cure. If that is the case, 
preventive interventions might be moved up in the ranking in order to 
get higher priority. If other criteria are considered important, they should 
be made explicit and the committees should explain how these 
additional criteria modified the ranking of a disease or a treatment. 
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Eventually, also the budget impact of a treatment will determine whether 
reimbursement is acceptable or not in a given budgetary context.  

Figure 1 – Preparedness to pay (more) for a new intervention 

 

4 DISCUSSION  
The MCDA tool is an aid to decision making, not a guideline. Crucial for any 
policy maker, making decisions on behalf of and for the benefit of society, 
are the ethical considerations. Policy makers are elected for applying 
general ethical principles when making decisions. The ethical reflections are 
to be made independent of any particular decision, as they are supposed to 
apply generically, meaning that they should be defined a priori, i.e. before 
the execution of the MCDA. That is why the process should not stop at the 
point where the three scores have been calculated but should be 
complemented with a deliberation in which potential additional 
considerations (clearly distinct from the criteria already included in the 
MCDA!) should be discussed. One of the benefits of the MCDA is that it 
makes the transparent how the criteria are taken into account in the decision 
making process. This transparency requirement should also apply to the 
additional considerations that are used to change the outcome of the MCDA. 
If not, the decision process will remain opaque and it will be unclear whether 
the preferences of the population eventually really mattered.  
The MCDA application developed in this study is different from many 
examples of MCDA models in literature, 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 criteria 
from the societal point of view) and added value (intervention-related 
criteria). Many MCDA models described in literature aim at one weighted 
score covering all relevant clusters. We have several reasons to suggest the 
use of a multi-layered MCDA.  
First, we presumed that the willingness to reimburse a new treatment out of 
public resources would probably be a function of the level of therapeutic and 
societal need. A new treatment with a presumably high added value, could 
still be not worthwhile to reimburse because there simply is no need for a 
new treatment. Our model therefore foresees the calculation of three 
weighted scores: one for therapeutic need, one for societal need and one 
for added value. 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 low added value. However, there are several situations in 
which a conditional decision might be taken. For example, in case of a low 
therapeutic and societal need and a high added value, the authorities might 
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still want to reimburse 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 supportive 
care, decision makers might still want to reimburse 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, 
often specific conditions for reimbursement will 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, by creating a stepwise hierarchical decision-making process, the 
number of criteria per step in the process diminishes as compared to an all-
encompassing one-step decision-making process. It makes the 
considerations more manageable from the cognitive point of view.  
An important next step is the development of scoring rules for the criteria in 
the MCDA tool. These will have to include ways to deal with missing or low-
quality evidence. Scoring rules should be followed by all committees that 
use the tool, to ensure consistency. The more the MCDA is used in 
decisions, the more useful will become, because then it will become possible 
to refer to previous applications of the tool when considering the level of 
need for a better treatment and the level of added value of a new treatment.   
Pilot studies, testing MCDA for reimbursement decisions in other countries, 
found that decision makers generally perceive the technique to be useful as 
a decision support. In particular the systematic consideration of multiple 
decision criteria in a pragmatic way is felt to be useful and to improve the 
decisions. VTS-HTA, the HTA agency in Lombardy (Italy) implementing 
reimbursement decisions (mainly medical devices and diagnostics), is 
currently systematically using an MCDA framework to decide on 
reimbursement.  

Our study has demonstrated that more research is needed on methods to 
derive criteria weights. Different methods, of which we have applied two in 
the current study, give different weights. This gap has already been 
highlighted by other researchers. Because MCDA is not an exact science, 
the point value of the weights is less important than their relative importance 
or rank amongst the full set of criteria. But if different methods give different 
rank orders of criteria, more research is needed to find out which method 
gives the best results in terms of acceptance of the disease and intervention 
rankings resulting from their application.  

5 CONCLUSION  
MCDA is not a formula that leads to “easy” yes/no decisions. It is only 
through the consistent use and consideration of the relevant questions with 
the relevant criteria and their relative weights, that the decision-making 
process can become more consistent. Consistency implies rationality, in the 
sense that decisions about what the budget allows are more in line with what 
people consider important, both for individual patients as for the society as 
a whole. Moreover, the MCDA allows more transparency in the process. The 
remit of the advisory committees remains the same. The committee 
members remain responsible for the appraisal of the new interventions on 
different criteria. The only difference will now be that the weights given to 
each of these criteria will be those of the general public and not those of the 
committee members. Committees will still, as before, discuss additional 
criteria that are not included in the MCDA framework presented in this study 
and will still have to formulate an advice based on their appraisal. However, 
we hope this framework can help to justify advices towards to general public 
and to create, as such, a societal ground for the decisions made.   
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■ SCIENTIFIC REPORT 1 BACKGROUND AND SCOPE 
1.1 Scope of the study 
Several issues arise when making decisions about the reimbursement of 
new health care interventions (procedures, services, drugs). First, a large 
array of criteria of various nature, often fraught with mutual contradictions, 
are relevant and have to be weighed and considered. Reimbursement 
decision-making not only requires “technical” judgments, such as those on 
safety, clinical effectiveness and organisational issues, but also involves 
“value” judgments,4 requiring the weighting of the technical judgments. This 
weighting of decision criteria is seldom straightforward.  
Second, the reimbursement of one particular intervention is in competition 
with any other intervention or any other use of the resources needed to 
reimburse that intervention if the budget is limited. Taking a broader societal 
stance, considering the trade-offs between health care interventions but also 
between health care and other social services, supported by societal needs 
and preferences, is difficult.  
Finally, in a rapidly evolving world, today’s decision logic is not necessary 
applicable tomorrow.  
The primary focus of this report is on decisions about the reimbursement 
of new products or services for a particular patient population, which 
are preceded by a structured assessment of the evidence regarding safety, 
efficacy, effectiveness, costs, patient-related issues and applicability. This is 
typically the case for drugs and medical devices, but could also be applied 
to other specialised services (e.g. dental care, mental health care, screening 
services, etc.), as long as there is a clear definition of a disease, an 
intervention and the alternative for the intervention (current care). In 
Belgium, the Drug Reimbursement Committee (CTG – CRM) and the 
Reimbursement Committee for Implants and Invasive Medical Devices 
(CTIIMH – CRIDMI) give advice to the minister regarding the reimbursement 
of drugs and medical devices, respectively. For health care services, there 
are also advisory or decision-making organs within the National Institute for 
Health and Disability Insurance (RIZIV – INAMI), for instance for revalidation 
and for dental care. In theory, the relevance of the product created in the 
current study –being a tool to support reimbursement decisions- is broader. 
The tool could in principle also be applied, for instance, to disease 
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management strategies or organisational changes in health care, but this 
would require further reflection as the decision criteria might in these cases 
be different. Currently, we focus on decisions about the reimbursement of 
new products or services for a clearly identifiable health condition for which 
the current treatment can also be defined.   
Reimbursement decisions for a particular intervention are usually based on 
an individual dossier – i.e. a dossier regarding that particular intervention 
without the broader context of health care in general - and are taken on a 
case-by-case basis. They are essentially incremental in nature, meaning 
that they consider and weight the incremental value of an intervention as 
compared to the standard treatment currently available. Several criteria can 
be considered relevant during the reimbursement decision-making process: 
disease severity, therapeutic need, personal responsibility for the disease, 
treatment safety, clinical effectiveness, cost-effectiveness and budget 
impact.  
The appropriateness of the current reimbursement of products and 
services is not questioned in this study. The aim is to provide a tool to 
help policy makers in deciding which new interventions deserve high, 
medium or low priority for reimbursement. The presumption is that a 
reimbursement decision has to be taken (usually within specific time limits) 
whenever a request for reimbursement is submitted. Moreover, we presume 
that the objective of the decision maker is to take decisions that are 
supported by the general population.   

Key points 

 The scope of this study is limited to decisions about the 
reimbursement of new health care products or services, which 
are targeted at a clearly identifiable and specific health condition, 
and for which the current treatment or condition management 
alternative can be defined. 

 The appropriateness of current reimbursements is not 
questioned.  

 It is assumed that a decision has to be taken when a 
reimbursement request is submitted to the RIZIV – INAMI and that 
policymakers aim at taking decisions supported by the general 
population.  

1.2 Legitimate decision-making 
1.2.1 Accountability for reasonableness 
According to the ethical-theoretical framework for accountability for 
reasonableness developed by Daniels and Sabin, a legitimate decision 
process requires transparency in the criteria used for formulating a 
reimbursement advice or making a reimbursement decision, relevance of 
decision criteria, revisability of decisions and enforcement of the 
transparency, relevance and revisability conditions.5  
In a social health insurance context, where health care is funded mainly from 
public resources, relevance of the decision criteria means that the criteria 
used for making decisions are supported by the society, i.e. are considered 
relevant from a societal point of view. It has been argued that “any policy 
that strays too far from what is acceptable to a broad spectrum of health 
care consumers and providers and the general public will not succeed.”6 
This does not imply, however, that the majority’s view should always be 
followed. For example, if the majority’s view is unethical or unconstitutional, 
policymakers may decide not to follow it.  
Transparent application of these criteria would in this context mean that the 
relative weight given to each of the criteria is made explicit and that the 
process used to establish these weights is clear. Relevance would mean 
that the applied weights match their relative importance according to the 
society. For example, if having a good life is considered more important than 
having a long life, then this should be reflected in the decisions taken (e.g. 
palliative treatments should get higher priority than treatments that extend 
life in a very bad health state).  
Revisability means that decision makers should revise reimbursement 
decisions when new evidence becomes available or preferences or values 
with respect to health interventions change.   
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1.2.2 Putting accountability for reasonableness into practice 
A useful model to put the concept of accountability for reasonableness with 
its conditions into practice has been developed by Gibson et al. (2002)7 The 
model is presented in Figure 2. 

Figure 2 – Model of accountability for priority setting in health care 

 
Source: Gibson, 20027 

The model has been developed as a response to the observation that 
decision makers have little guidance to help them make their priority-setting 
decisions. On the one hand, discipline-specific ethical approaches to priority 
setting take insufficiently the actual experiences of decision makers faced 
with conflicting ethical values for priority setting into account. On the other 
hand, empirical descriptions of how priorities are set in real-life are 
insufficient because they tell nothing about how priorities should be set. The 
authors state that “reasonable people, having diverse moral views, disagree 
about what constitutes a fair allocation of resources to meet competing 
health care needs. In this absence of consensus on guiding principles, the 

problem of priority setting becomes one of procedural justice – legitimate 
institutions using fair processes.” 7 
It is the procedural justice at which the accountability for reasonableness 
framework of Daniels and Sabin aims.5 The model integrates both the 
empirical realities of how decisions are made (e.g. of institutions making 
decisions on behalf of the society) with the ethical values of how decisions 
should be made.7 At the centre of the model is “rationales”, encompassing 
both the factors determining a decision (e.g. safety, effectiveness, cost-
effectiveness) and reasons for a decision (taking the different relevant 
factors and the relevance of these factors into account). If people 
(stakeholders, experts) contribute to the rationales, reasonableness will be 
improved. If the decision-making processes allow decisions and rationales 
to be compared with previous decisions and rationales to ensure 
consistency, the rationales will be more transparent. And finally, the 
possibility to appeal against a decision will increase the responsiveness of 
the system. The institutions are the bodies within which everything happens. 
By means of people involvement in the decision-making process, clear and 
transparent processes and rationales and appeal mechanisms, the 
institutions can reach accountability for reasonableness.  
The current study focuses on the “people” and “reasonableness”-part of this 
model, i.e. trying to identify possible rationales for decisions based on 
people’s values and preferences. Reasonableness is considered to be an 
operational goal, as are transparency and responsiveness.7  

1.2.3 Accountability for reasonableness in a deliberative decision-
making system 

In 2010, the KCE published an international comparison of drug 
reimbursement systems. The report contained a set of recommendations 
towards policymakers to improve the accountability for reasonableness of 
drug reimbursement systems by improving the transparency and relevance 
of drug reimbursement processes.2 A reimbursement decision-making 
process essentially consists of three phases: the assessment, the appraisal 
and the decision. In the assessment phase the evidence regarding the 
technology under consideration for reimbursement is collected. In the 
appraisal phase, this evidence is considered and weighted. Appraisal 
implies value judgments, e.g. related to the relative importance of each of 
the assessment elements. These value judgments should, in a democratic 
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system, ideally reflect societal values and preferences. In the decision 
phase, a decision is made based on the outcome of the appraisal.  
It could be argued that a deliberation-driven system, as in Belgium, where 
all stakeholders are represented in the appraisal committee, leads to 
decisions that are consistent with public preferences. However, there are 
very little opportunities to prove this if the criteria are not defined explicitly 
and their relative importance is not defined. Devlin and Sussex (2011, p12) 
state that “Deliberative processes carry a risk of unintended inconsistency 
in the way qualitative judgments are made across conditions, technologies 
and patients”.8 They cite Baltussen and Niessen (2006, 2-3) who wrote: 
“When confronted with such complex problems, policy makers tend to use 
intuitive or heuristic approaches to simplify complexity, and in the process, 
important information may be lost and priority setting is ad hoc ... policy 
makers are not always well placed to make informed, well-thought choices 
involving trade-offs of societal values.”9 As a consequence, the metaphor of 
the black box applies to both the decision makers and the public observing 
this process.   

1.2.4 Preferences and values 
It is important to make a distinction between preferences and values. 
Preferences relate to individuals’ wishes, whereas values are societal and 
relate to “what ought to happen”. When deciding based on the preferences 
of the majority of the society, decision makers might come in conflict with 
societal values. Societal values have an ethical dimension that may surpass 
individual preferences. They can relate to, for instance, general ethical 
principles of non-discrimination or no blame, or the respect for individual’s 
preferences over their own situation. Societal values are guiding principles 
for decision-making. However, they are often difficult to operationalise and 
are as such insufficient to give a straight answer about what is the most 
legitimate decision in one particular case.7 When considering the 
reimbursement of one specific intervention, a decision maker needs to weigh 
the different advantages and disadvantages of that particular intervention. 
General ethical values may support and inspire this weighting exercise but 
are little concrete about how to do this. This is where evidence on public 
preferences about these features becomes particularly relevant for the 
decision maker. Information about what the public finds to be more or less 
important for the reimbursement can help the decision maker, who has to 

decide on behalf of the public, to do the weighting exercise. The underlying 
assumption for this study is that the decision makers, as representatives of 
the population, have been chosen for the general ethical principles they 
defend (they represent the values of the political party that has been chosen 
by the population to take decisions on their behalf). When making decisions 
about the reimbursement of health care interventions, they apply these 
general ethical principles, but in addition need more concrete information on 
what the population prefers when choices have to be made that involve 
trade-offs between different features of interventions (e.g. would the 
population rather chose an intervention that prolongs life or improves quality 
of life, given a particular disease?). This kind of concrete questions cannot 
be assumed to be covered by the votes people make when elections are 
held. For these, additional information is needed. The focus of this report is 
therefore on the general public’s preferences for trade-offs between 
concrete decision criteria rather than on general moral and ethical principles 
(i.e. values) that should be applied when making reimbursement decisions. 
We use the term ‘preferences’ to refer to the relative importance of specific 
criteria and ‘values’ to refer to the more general moral and ethical principles, 
even though it is acknowledged that also the preferences of the general 
public with regard to decision criteria are based on their moral and ethical 
values.   

1.3 Multi-criteria decision analysis (MCDA) 
1.3.1 Structuring the debate and making decision processes 

transparent 
Preferences for reimbursement of specific health care interventions are 
determined by multiple criteria or characteristics of patients, interventions, 
diseases and societal contexts. To allow consistency across decisions, ways 
to deal with multi-criteria problems are needed. A variety of methods and 
approaches for taking multiple criteria into account in decision-making have 
been developed under the heading of “multi-criteria decision analysis” 
(MCDA). MCDA can be defined as “a set of methods and approaches to aid 
decision-making, where decisions are based on more than one criterion, 
which make explicit the impact on the decision of all the criteria applied and 
the relative importance attached to them.”8.  
Figure 3 presents the key steps for developing an MCDA framework. 
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Figure 3 – Steps to be taken in the development of an MCDA framework 

 
Source: Devlin et al. (2001)8 

MCDA should be considered as a support to decision-making, helping to 
structure decisions and deliberative processes that involve multiple criteria. 
It should not be seen as a prescriptive tool but rather as a tool to exercise 
the judgments made during multi-criteria decisions. Hence, MCDA is not a 
mechanistic decision tool. As Klein stated in 1993: “what really matters is 
how that debate is structured: how far it promotes reasoned, informed, and 
open argument, drawing on a variety of perspectives and involving a plurality 
of interests.”10 The issue is not to resolve the dilemma of setting priorities in 
health care, but rather to structure the decision process and include the 
preferences of society.  
The major advantage of MCDA is increased transparency and consistency 
in health technology appraisal processes, leading to a decision. The 
discipline of explicit identification and weighting of the criteria upon which 

health care resource allocation decisions are made is valuable. MCDA 
makes it easier to hold decision makers accountable for the decisions they 
make on behalf of the general public. Therefore, MCDA should lead to 
greater public confidence in these decisions.8 

1.3.2 A five-question framework 
The previously mentioned KCE Report 147 presented a possible MCDA 
framework for making health technology appraisal processes more 
transparent (Table 6).2 The framework consists of five questions that have 
some kind of hierarchical relationship. If the response to the first question is 
clearly “yes”, decision makers can go on to the next question. However, 
more often than a clear “yes” or “no”, the answer will be a gradation of “rather 
yes” or “rather not”. Therefore, the relationship will not be purely hierarchical. 
Evaluations on previous levels will be used to develop answers for the next 
levels. For example, for a new intervention to be worthwhile (acceptable for 
reimbursement), there should at least be a therapeutic and/or societal need 
for another intervention in this indication. If people do not feel a need for 
another intervention, no public resources should be spent on this 
intervention, unless it is equally good as the intervention that exists but is 
less costly. However, it is not enough that there is a perceived need. Even 
if there is a need, the new intervention still needs to be better on criteria that 
are important. The higher the need and the better the intervention is on 
criteria that matter to patients and citizens, the higher the propensity to pay 
for the new treatment out of public resources. Hence, how much society is 
prepared to pay for a new intervention depends on both the level of 
therapeutic and societal need for a better intervention and the level of added 
value of the intervention. 
 
 
 
 
 
  



 

30  Public preferences for reimbursement criteria KCE Report 234 

 

 

Table 6 – Key questions and possible criteria for a drug reimbursement appraisal process (MCDA framework) 
Decision Question Possible criteria 

Medical, therapeutic and 
societal need 

Does the product target a medical, therapeutic 
and societal need?  

Medical need: 
Life-threatening / non-life threatening condition; Severe / mild symptoms; 
Poor initial health state 
Therapeutic need: 
Effective alternative treatments available / not available 
Societal need: 
High / Low prevalence; Health inequality; Baseline health level 

Preparedness to pay out of 
public resources for a 
treatment 

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 

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? 

Safety and efficacy of the treatment compared to the alternative 
treatment(s); Curative, symptomatic, preventive; Therapeutic value; 
Significance of health gains 

Preparedness to pay more 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 therapeutic value; 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 
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Each question needs to be answered using explicit decision criteria. The 
criteria must be (1) relevant and (2) weighted in accordance with the relative 
importance attached to them by the general public. The relevance of the 
criteria and the weights are unknown for Belgium. In literature, several 
frameworks have been described for other countries with more or less 
extensive lists of relevant criteria, but the weights are rarely based on public 
preferences.11 Moreover, the criteria are rarely structured in a decision 
framework with levels as in the KCE framework. More often, large sets of 
criteria are introduced at once in an extensive decision model. Our layered 
model has a limited number of criteria on each level, because the literature 
shows that it is cognitively almost impossible for people to consider more 
than six criteria at once when making a choice.12 

1.3.3 MCDA in practice 
Figure 4 shows how the multi-criteria decision model could eventually be 
used in practice. The procedure starts with reimbursement requests for a 
new health intervention. The scientific evidence with respect to the new 
intervention must first be described in a(n) (health technology) assessment 
report by scientific experts.  
Next, the scientific evidence must be appraised by a group of stakeholders 
and experts (including patients). Appraisal implies weighting the diverse 
pieces of evidence relating to different criteria described in the assessment 
report, and making an overall judgment about the desirability of reimbursing 
a particular product or service. In MCDA, appraisal first involves the scoring 
of criteria on a predetermined scale, e.g. a Likert scale going from “no 
impact” to “major impact”. Clear rules with respect to which kind of evidence 
leads to which kind of score should be established to ensure consistency. 
Subsequently, these scores need to be weighted in such a way that they 
reflect their relative importance.  
So far, public preferences have not been taken into account in the appraisal 
process. The next step brings in the preferences of the general population. 
This happens by weighting the scores assigned to the different outcomes of 
the intervention with the relative preference for each of these outcomes 
according to the general public.  
The weighted scores can then be summed to obtain an overall score 
indicating the level of priority. The higher the weighted sum is, the higher is 
the priority of the intervention and the more important the reimbursement. If 

criteria that are not included in the MCDA framework are considered relevant 
for a particular technology, they first need to be defined and scored. It is 
important to be explicit about these additional criteria and report them with 
their scores to maintain the benefit of transparency of the framework. 
Although we consider the scoring and weighting with public preference 
weights to be part of the appraisal process, it could also be argued that –
given the use of empirical data for both the scoring and the weighting of 
criteria- this becomes an extension of the assessment process and that the 
real appraisal starts with the consideration of criteria that are not yet included 
in the MCDA.  

Figure 4 – Multi-criteria decision analysis: how it could work in practice 

 
 
  

Request for reimbursement

Assessment
• Therapeutic need: impact on life expectancy, impact on quality of life, 

discomfort of current treatment 
• Societal need: impact of the disease on societal cost, prevalence of disease
• Treatment characteristics: added therapeutic value (impact of treatment on life 

expectancy, quality of life, discomfort of treatment, cost and prevalence) 

Appraisal
• Evaluation of assessment criteria by advisory commitees or decision makers

HOW? Score intervention on each criterion, based on assessment info
• Applying criterion weights to scores (weights derived from the general public)
• Summing weighted scores
• Consideration of criteria that are not yet included
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The Food and Drug Administration (FDA) and the European Medicines 
Agency (EMA) are currently developing MCDA tools and processes for the 
benefit-risk assessment of new medicinal products.11 The objective is to 
support informed, science-based, regulatory decision-making about new 
products. Other applications of MCDA are being explored in literature. 
Besides for the value assessment of health interventions for public coverage 
decisions and authorization decisions, MCDA could also be used for 
prescription decisions.11   
The current study builds upon the framework developed in KCE Report 147 
and defines a set of weights for criteria for three of the questions (therapeutic 
need, societal need and preparedness to pay for the specific treatment) 
based on measurements in the general public. The question about 
preparedness to pay “in principle” (e.g. are we, as a society, in principle 
prepared to pay for treating a self-inflicted disease) is a fundamental ethical 
value-discussion, which was beyond the scope of the study. The question 
about preparedness to pay more is largely question of budgetary 
possibilities. These are by definition variable. As for cost-effectiveness 
ratios, it is complicated, if not impossible, to explain in a written survey the 
implications of choosing an intervention with a particular budgetary impact. 
It is therefore also not included in the current study.   
The application of the MCDA principles to each of the questions considered 
will lead to three weighted scores. For reimbursement to be of high priority, 
all three weighted scores need to be high, or, if one of the scores is not high, 
there should be explicit reasons for still granting reimbursement. The actual 
reimbursement decision is thus a higher-level weighting matter: how much 
weight is given to therapeutic need, as compared to societal need and added 
value. Our study does not provide these higher-level weights for the different 
aspects of a new treatment and its targeted condition.  
The current study provides one piece of necessary input for an MCDA tool 
that could be applied in a reimbursement decision-making context. The input 
provided is the weights to be applied to the scores for each of the attributes. 
The scores themselves are disease- and intervention-specific and need to 
be generated by the appraisal committees for each new decision. This 
‘scoring’ is beyond the scope of the current study. The criteria weights 
indicate to what extent a criterion should be taken into account in the 
decision-making process.  

The UK Department for Communities and Local Government (2009) 
developed a guide for MCDA which extends beyond health care decisions.13 
We use this Table 7, derived from this guide and adapted to our study 
programme, to situate the current study within the broader context of the 
research programme that focusses on the application of MCDA in 
reimbursement decision processes and started with KCE report 147.2 The 
first column of Table 7 gives the general guidance provided by the 
Department. The second column of Table 7 translates this guidance to the 
use of MCDA for health care reimbursement decision making. Trigger for 
starting the MCDA process is a reimbursement request for a new health 
technology. 
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Table 7 – General guidance for the application of MCDA and application to reimbursement decision making in health care 
General MCDA Guide  Application in Belgian health care decision making  

1. Establish the decision context 

o Establish aims of the MCDA, and identify decision makers and 
other key players  

o Design the socio-technical system for conducting the MCDA 
o Consider the context of the appraisal 

The aims of the MCDA, the framework for conducting the MCDA and the 
appraisal context has been studied in KCE Report 147.2 

The aim of the MCDA is to improve the transparency and consistency of 
reimbursement decision making and to incorporate public preferences with 
regard to reimbursement decision criteria. The framework is presented in 
Table 6 and originates from Report 147 that described extensively the 
Belgian appraisal context.  

2. Identify options to be appraised  The identification of options to be appraised is a practical step to be taken 
during the reimbursement decision-making process. In a health care 
reimbursement context the options are the health interventions considered 
for reimbursement, but also target population and disease needs to be 
identified, as they are the basis for the appraisal of the therapeutic and 
societal need. 

1. Identify objectives and criteria 
o Identify criteria for assessing the consequences of each option   
o Organize the criteria by clustering them under high-level and 

lower-level objectives in a hierarchy  

The objectives of the MCDA and criteria to be used in the MCDA are 
studied in the current study. In fact criteria are clustered in three 
hierarchical domains, each domain requiring a separate MCDA.  

2. Scoring. Assess the expected performance of each option against the 
criteria. To assess the value associated with the consequences of each 
option for each criterion 
o Describe the consequences of each option  
o Score the options on the criteria  
o Check the consistency of the scores on each criterion  

Scoring rules will be developed in a future study.  

3. Weighting. Assign weights for each of the criteria to reflect their 
relative importance to the decision  

The derivation of weights is part of the objectives of the current study. For 
each criterion within each domain (therapeutic need, societal need and 
added value) a level-independent criterion weight will be determined. 

4. Combine the weights and scores for each option to derive an overall 
weighted score for each level in the hierarchy 

Combining the weights derived from the current study with the scores as 
determined following rules that will be developed in a future study, is a 
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practical step to be taken during the reimbursement decision-making 
process. For the future study, it is planned to pilot test this practical 
application, first for the aspect of therapeutic and societal need only, later 
also for added value.  

5. Examine the results This is part of the appraisal process.  
Weighted scores should be ranked. For therapeutic and societal need the 
weighted scores are compared with conditions assessed in the past using 
the MCDA tool. For added value, the weighted score is compared with 
interventions assessed in the past using the MCDA tool.  

6. Sensitivity analysis  
o Conduct a sensitivity analysis: do other preferences or weights 

affect the overall ordering of the options?  
o Look at the advantages and disadvantages of selected options, 

and compare pairs of options. 
o Create possible new options that might be better than those 

originally considered.  
o Repeat the above steps until a requisite model is obtained. 

It should be tested in future research to what extent changes in preferences 
would affect the ranking of interventions on therapeutic need, societal need 
and added value.  

Note: All text in italics is our own interpretation of how the general guidance can be translated to reimbursement decisions in health care, not the authors’ of the original 
guidance for MCDA.  

Key points 

 The current study tries to identify possible rationales for 
decisions based on the preferences of the general public. 
Reasonableness is considered to be an operational goal of 
decision-making, as is transparency of the decision process. The 
study aims at supporting both goals. 

 Multi-criteria decision analysis (MCDA) is a tool that could 
support decision-making, by helping to structure decisions and 
deliberative processes that involve multiple criteria. The current 
study tries to develop such a tool for making reimbursement 
decisions about new health interventions in the Belgian context. 
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2 OBJECTIVES  
The study fits within a broad research theme looking for ways to incorporate 
public values and preferences in decision-making processes in health care. 
The current study fits within a series of studies that all work towards the 
ultimate goal of developing a supportive decision tool that can help decision 
makers in making their reimbursement decisions more transparent and 
ensure that they are in line with the general public’s preferences. The tool 
will not replace the decision process, but can, within its specific scope, help 
to increase the legitimacy of decisions. Before the tool can be developed, 
weights for the criteria that are identified as relevant need to be determined. 
The objective of the current study is to provide weights for a set of generic 
reimbursement decision criteria, reflecting the relative importance of each 
criterion according to the general public. A general canvas for a future 
MCDA tool will also be developed. A future study will work on the next steps 
towards a workable multi-criteria decision analytic tool, using the weights 
determined in the current study as inputs. The main research question of 
the current study is therefore:  
“What is the relative importance of reimbursement decision criteria 
according to the general public in Belgium and how can this 
information be used in a MCDA framework?” 
A secondary objective of the study is to compare the weights for the same 
generic criteria derived from health policy makers with those derived from 
the general public. Such evidence will allow to explore whether the use of 
public preferences would change the actual decisions. It should be noted, 
however, that having an impact on the actual decisions is not the major or 
only impact this study aims at. The possible impact of using public 
preferences on the transparency and justification of decisions is of 
importance. An analysis of whether the use of an MCDA tool based on public 
preferences would actually change the decisions, their transparency and/or 
their justification, is not feasible within the time constraints of the current 
study and could be an objective of future research. 
KCE and the King Baudouin Foundation (KBF) collaborate to deliver results 
that are practical, useful and validated. The ultimate objective of both 
organisations is to get a sufficiently differentiated idea of the public values 
and preferences with respect to reimbursement decisions in health care. 
KCE applies a quantitative approach for its analysis, while KBF applies a 

qualitative approach, necessary to really understand what is behind the 
quantitative results or to put them in perspective. The KCE study will be 
followed by a “citizens’ lab” organised by the KBF, where citizens are 
informed about the purpose and design of the survey. The objectives of the 
citizens’ lab are (1) to explore whether deliberation by citizens leads to 
additional decision criteria, besides those put forward by committee 
members and experts, (2) to reveal arguments and considerations made by 
citizens when defining decision criteria and (3) to assess the ranking of 
importance of criteria after deliberation. The methods and results of the 
citizens’ laboratory will be reported in a separate report written by the KBF. 
The current report describes the results of the quantitative part developed 
by KCE. 
 
Key points 

 The main objective of the current study is to elicit preferences for 
reimbursement decision criteria from the general public.  

 A secondary objective is to compare the relative preferences for 
reimbursement decision criteria from the current policy makers 
with those of the general public. This evidence could be used in 
future research to explore whether the use of a MCDA tool 
changes the actual decisions, and whether it improves the 
transparency and justification of the decisions. 

 A qualitative research project is set up by the King Baudouin 
Foundation in collaboration with KCE to further dig into the 
results of the current quantitative study in order to better 
understand what is behind these preferences.  
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3 GENERAL METHODOLOGICAL 
APPROACH 

For the development of an MCDA framework, first, the criteria for making 
decisions need to be defined. Possibly relevant criteria were identified based 
on a literature review. Next, the relative weight of each criterion considered 
relevant, needs to be determined. Our objective was to measure the 
preference weights assigned to the criteria by the general public. Therefore, 
we decided to perform a large population survey. For this survey, we had to 
choose a preference elicitation technique. Several techniques have been 
described in literature. We performed a literature review of preference 
elicitation techniques and organised a workshop with external experts to be 
able to make an informed choice.  
The eventually selected preference elicitation technique (discrete choice 
experiments) required a reduction in the number of criteria identified as 
possible relevant, as too many criteria would make the choice task 
unfeasible for respondents to our survey. The selection of the criteria to be 
included in the survey was done based on discussions with groups of 
experts.  
The methods and results of the literature review and the selection of a 
preference elicitation technique and criteria are presented in Chapter 4.  
Chapter 5 presents the methods and results of the population survey. 

4 LITERATURE REVIEW 
4.1 Methods 
A literature review was performed to identify possibly relevant decision 
criteria to be included in our survey and possible measurement techniques 
for preferences regarding decision criteria. This review was then discussed 
by an expert group, consisting of internal KCE and external experts with 
different types of expertise (see 4.1.5).  

4.1.1 Literature search strategy 
The databases Medline, Embase and Sociological Abstracts were searched. 
The search strings are presented in Table 8. In addition, a hand-search was 
performed to include other relevant papers in the grey literature, for instance 
for identifying examples of MCDA frameworks which are either already 
applied in real life or are the output of a collaboration between researchers 
from different countries (such as the EVIDEM collaboration). The search 
was performed on 19 August 2013 (Medline and Embase) and 
22 August 2013 (sociological abstracts) and has not been updated since 
because of time constraints. 

Table 8 – Search strings 
Database Date of 

search 
Search string Hits 

Medline 
(PubMed) 

19/08/2013 ("Social Values"[Mesh]) AND 
"Health Priorities"[Mesh] 

176 

Embase 
(OVID) 

19/08/2013 “social values” and “health 
priorities” AND ([article]/lim OR 
[review]/lim) AND ([dutch]/lim OR 
[english]/lim OR [french]/lim OR 
[german]/lim) AND [embase]/lim: 
305 

305 

Sociological 
Abstracts 

22/08/2013 “su.exact(“social values”) and 
“health priorities”  

5 (1 
relevant) 
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The snowballing technique was used to identify additional relevant 
references that were not picked up by any of the search strings but are 
essential for our review.  

4.1.2 Scope of the literature review 
The scope of this literature review is limited to literature about priority-setting 
criteria in health care in a national or regional context applicable to different 
types of services. Issues of patient selection for treatment in a health care 
practice setting are beyond the scope of this study.  
The focus of the search strategy was mainly on empirical studies applying a 
specific preference elicitation technique or multiple techniques to learn about 
these techniques and make a decision on which technique to use for our 
survey. We tried to learn maximally from existing multi-criteria decision 
frameworks and empirical research concerning societal preferences for 
priority-setting criteria in health care.  

4.1.3 Selection of studies 
Inclusion and exclusion criteria are presented in Table 9. The inclusion and 
exclusion criteria related to the scope of the studies, population and methods 
directly relate to the objectives of our literature review. As our objective is 
not to create a priority list of concrete health interventions, but rather to 
develop a framework that can help to develop such a list based on 
generically defined decision criteria, we excluded papers that did not 
describe health interventions by means of explicit pre-defined criteria. For 
example, diabetes care can be compared with dialysis, neonatal care, breast 
cancer screening etc. using narrative descriptions of these diseases without 
a standard structure or with a standard structure that is based on different 
relevant criteria. The structured approach is the one relevant for our work. 
Although empirical studies in populations other than the general public or 
citizens could provide useful insights, we limited our search to studies 
performed in citizens. The literature review was not a deliverable as such 
but had to provide inputs for our own empirical study. We therefore focussed 
on aspects that were of direct relevance to our study.  

Studies applying only qualitative techniques for eliciting public preferences 
or narrative descriptions were excluded from the review. Techniques 
included in the review had to allow for the estimation of the relative strength 
of preference for several decision criteria or attributes of diseases, patient 
groups or interventions.  
Our primary objective is to get insight into the relative importance of 
operational criteria relating to health interventions, individuals and 
conditions according to the general public, but we realize it is impossible to 
consider these completely separately from the guiding ethical principles for 
health care resource allocation decisions. Guiding ethical principles for 
health care resource allocation refer to social norms, i.e. what ought to be 
done, how operational criteria should be handled to lead to a fair and just 
allocation of health care resources. It is recognized that (the sum of) 
individual preferences for handling operational criteria might not coincide 
with societal norms. Most often it is individual preferences rather than norms 
that are studied in empirical literature, because societal norms are difficult 
to measure, but studies that defined the measurement of societal norms as 
their primary objective were not excluded from the review.  
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Table 9 – Inclusion and exclusion criteria for the literature review 
 Inclusion criteria Exclusion criteria 

Scope of health 
care priority 
setting 

Priority setting for defining 
the general health care 
benefit package or 
reimbursement of health 
care interventions, focus 
on multiple “content” 
criteria. Also structured 
narrative health 
intervention descriptions 
are allowed, if criteria are 
clearly identifiable. 

Focus on process criteria, 
prioritization of patients, 
prioritization within a 
particular health care facility, 
selection of treatment for a 
particular disease, definition 
of a specific health care 
program or intervention, 
measurement of health-
related quality of life (HRQoL) 
in diverse health states (e.g. 
for defining the HRQoL 
weights in Quality-Adjusted 
Life Years (QALYs))  

Population Citizens, general 
population 

Subgroups of the general 
population (students, policy-
makers, healthcare 
professionals) 

Methods Quantitative methods 
(e.g. ranking, rating, 
contingent valuation) or a 
combination of qualitative 
and quantitative methods 

Qualitative methods only; 
narrative descriptions of 
health interventions without 
standardized structure 

Language English, Dutch, French, 
German 

Other languages 

Publication type Journal articles Letters, editorials, opinion 
papers, commentaries 

 

4.1.4 Data extraction methodology 
A categorization scheme was developed to classify the criteria used in 
literature. We made a distinction between two categories of criteria: (1) 
criteria relating to general overarching ethical principles and (2) criteria 
relating to the characteristics of interventions, individuals or health 
conditions. The scheme was used to structure the evidence tables for the 
empirical studies identified.  
The advantages and disadvantages of different preference elicitation 
techniques were described in evidence tables. In order to have an overview 
of the strengths and weaknesses of different methods, the studies with a 
similar methodology were pooled into groups. Studies employing more than 
one method, were categorized according to their main focus. For example, 
if a ranking and a rating method were used, but the rating was merely a 
check for the ranking, than the study was classified as a ranking study.  
The methods were evaluated using the same evaluation criteria as in the 
systematic review of preference elicitation techniques of Ryan et al. 
(2001)12: validity, reproducibility, internal consistency and acceptability. 
The validity criterion looks into the goal and the outcome of the method and 
questions whether the adopted method measures what the researcher is 
trying to measure. Validity focuses on the relation between the questions 
and the results. Theoretical validity can be tested by assessing to which 
extent the results are consistent with a priori expectations. The validity of the 
method can also be checked by questioning the same respondents with two 
different techniques and compare the results. Framing or wording of 
questions and experimental conditions might affect the validity of a method. 
It is very hard, though, to assess the validity of the framing, as it is unclear 
what the golden standard is. Evidence shows that the framing of questions 
plays a very important role in finding preferences. Nord et al.(1996) 
compared a direct approach, asking whether younger people with life 
threatening illnesses should get some priority over older people with life 
threatening illnesses or whether they should get the same priority, with an 
indirect approach (person trade-off). The results were quite opposite. In the 
direct approach, 41.9% would give the same priority to the young and the 
old with respect to life saving treatment, whereas in the indirect approach 
there was a strong preference for giving priority to the young, even if both 
would have the same life expectancy.14 The authors describe several 
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possible reasons for this discrepancy, including the effect of question 
framing. The direct question was framed more personally, whereas the 
person trade-off question was framed impersonally as “in a budgeting 
context”, thereby influencing the responses of the participants. 
In research that tries to investigate preferences for priority setting, it is tricky 
to just ask respondents for their opinion, because people might not really 
know what their opinion is about the topic. It is possible that people are 
confronted with questions they would never think of themselves. Thus the 
type of question becomes crucial. Ranking exercises make people implicitly 
conscious about their arguments and the relative weight of their arguments.  
Acceptability refers to the extent people accept the type of questions asked 
and the method used to collect the data. Acceptability focuses on the feeling 
of the respondent about the questions. For example, some people might find 
questions about which of two patient groups they would prefer to be treated 
especially unacceptable or threatening. Acceptability can be measured by 
asking the respondents whether the questions are not too hard or too 
unrealistic, or by measuring the completion time or completion rate. In this 
context, the discussion arises about the use and interpretation of "non-
response".15 This could leave a choice for people who do not understand the 
question or who do not want to answer because they think the public should 
not decide upon this issue or other reasons. Data collection techniques and 
experimental conditions also influence the acceptability.  
It is important to distinguish between difficulties resulting from the content of 
questions and difficulties arising from the framing of the questions. 
Difficulties due to the content are not necessarily a disadvantage of a 
specific method, because some topics are more sensitive than others. 
Setting priorities in health care creates hard ethical choices. However, there 
is still a margin to make these choices more or less complicated, by giving 
more or less information to the respondent, for instance. Often scenarios 
allowing many variables to change at once in every choice case are more 
difficult to answer. Framing questions easily, on the other hand, does not 
necessarily give valid responses, because they could omit important 
considerations determining respondents’ actual values.  
Some studies use more advanced programmes or statistical models to 
construct and analyse the results to correct for the failure of people to 
explicitly state their preference. This helps the deduction of preferences in, 
for instance, conjoint analysis, where multiple criteria are compared with 

each other. However, when using statistical models to estimate preferences, 
assumptions have to be made. Rarely information about the underlying 
assumptions is presented, creating a loss of transparency of the applied 
approach. 
Internal consistency assesses the logic of respondents’ answers. This 
criterion assumes that people use a certain consistent logic in line with the 
cognitivistic meta-ethical assumptions of rationality. This is often tested with 
a dominant option or with a transitivity test. The dominance test assesses 
whether an option that clearly dominates another because it is better in all 
respects is actually preferred. If not, the respondent’s answer is inconsistent. 
For the transitivity test, three options are presented in different 
combinations. If one option is preferred above the other option and that 
option is preferred above another option, than the first option should be 
preferred above the last option (if A>B and B>C than A>C). Transitivity is 
one of the axioms applied in choice theory in economics to describe 
preference orderings. The other axioms are reflexivity and completeness of 
preferences. If an individual’s preferences are reflexive, transitive and 
complete, a preference ordering exists.16 Reflexivity is less interesting from 
a practical point of view as it only refers to the fact that a specific scenario is 
at least as preferred as itself. Completeness means that individuals always 
have a preference about two alternatives. The preference can be that one is 
preferred over the other or that both are equally preferred. Completeness is 
rarely tested because it is very difficult to test in a valid manner. Attempts, 
such as the study by Shiell et al. (2000)16, have been criticised.17 It is argued 
that people participating in surveys generally attempt to appear consistent. 
They might therefore be sensitive to such consistency test questions. Ryan 
et al. (2001)12 did not include completeness as an evaluation criterion in their 
review of preference elicitation techniques.  
Reliability can be defined as reproducibility of the results over time. Usually 
this is tested by repeating the same exercise over a short period of time and 
then comparing the results. However it should be noted that this criterion 
assumes that preferences are stable over time, which might not necessarily 
be the case. Moreover, it can be questioned whether we really need 
reliability on the individual level for our purposes. More important is stability 
of the results on the aggregate level, as this is the level at which the data 
will be used. 
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Not covered in these criteria but nevertheless relevant for any empirical 
study is the method of aggregating individual responses. Wiseman et al. 
(2004) found that the aggregation method influences the final rankings of 
programmes or criteria.18 The number of options presented to respondents 
also influenced the decision to allocate funds equally. When there are only 
two options, the vast majority of respondents give equal allocations, 
whereas only 16% gave equal allocations when four options were 
presented.18 

4.1.5 External expert group discussions 
The literature review served as a basis for a discussion with external expert 
groups. Different groups were established for different aspects of the study: 
one for discussing the criteria to be included in the survey, and one for 
discussing the preference elicitation techniques. This allowed us to target 
the discussions and to limit the group, which stimulates active participation 
of all experts. 
The groups convened on a different date and had a different composition. 
The criteria to be included in the survey were discussed with an external 
expert group during a half day workshop on 26 September 2013. The group 
consisted of experts with different backgrounds, mainly academics: 
sociology (with extensive expertise in survey research), public health, 
philosophy, communication towards lay public (journalism), biostatistics and 
biomedical research (with extensive expertise in multi-criteria decision 
analysis).  
The experts received preparatory documents in advance of the workshop: a 
document describing the background and objectives of the study, a brief 
description of the methods, a long-list of possible decision criteria based on 
our literature research and a description of a number of existing transparent 
decision-making frameworks (see appendix). The description of a number 
of MCDA frameworks currently used in practice was based on a recently 
published extensive systematic literature review. No separate systematic 
literature search was performed for this purpose. The objective of presenting 
existing MCDA frameworks was to give the experts an idea of how such a 
framework could look like in practice, rather than to give a full systematic 
overview of all existing frameworks. The description should help the experts 
to understand the concrete purpose of their task. Each framework contained 
a set of explicit decision criteria, which was completed with the criteria 

identified in the literature review. The research team prepared a summary of 
criteria that fitted within three out of five questions of the KCE MCDA 
framework presented in Table 6.  
The objective of the workshop was to define a list of possibly relevant 
reimbursement decision criteria for Belgium that satisfied the requirements 
for multi-criteria decision analysis, being:8   
 clearly defined and based on clearly articulated principles; 
 operationalisable, i.e. it must be possible to describe or measure the 

characteristics of the options that decision makers are considering in 
terms of these criteria; and  

 orthogonal, 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. 

The summary prepared by the research team was used as a starting point 
and was complemented with additional criteria if deemed necessary by the 
expert group. The summary of possible criteria fitting into the 5-question 
framework was adapted on the spot during the discussion by the principal 
investigator. The document in which the adaptations were made was 
projected on individual screens, so that every expert of the group could see 
which modifications were made following the discussion.  
Following the workshop, the research team created a clean draft list of 
criteria which was re-discussed within the team to check the consistency of 
the new list with the criteria for MCDA and to discuss possible ways to 
operationalize these criteria. It is important that criteria can be 
operationalised in a way that is comprehensible for all citizens.  
Moreover, it was clear that already in the selection of the criteria, choices 
have to be made. For some criteria, the decision was particularly difficult. 
“Age”, for example, was not considered as a relevant criterion per se during 
the expert meeting. However, it was considered possibly relevant in relation 
with impact of a disease on life expectancy. For example, dying immediately 
from an illness might be judged differently for an 85-year old than for an 18-
year old by the population. A decision maker might not want to take this into 
account, but excluding age from the generic description of a case might lead 
to too many blank responses from people who consider age important for 
the decision, not because of the criterion per se but rather for the potential 
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benefits to be gained. When a young patient, who would otherwise die 
immediately from his disease, could be saved, the duration of his expected 
benefits is longer than when an older patient would be saved. The final 
choices made by the research team were discussed with the external 
experts group through e-mail. Several e-mail exchanges with the external 
experts led to the final list of attributes with their different levels to be used 
in the survey.  
The choice of the preference elicitation technique for the survey was 
based on discussions with an external expert group consisting of experts in 
the field of preference elicitation with empirical experience. Two health 
economists, a biostatistician, a sociologist, and a health service researcher 
shared their personal experience with a specific technique or several 
techniques. Different options for the Belgian survey were discussed, using 
the summary of an existing literature review of techniques as a basis. No 
final conclusion about the most appropriate technique was reached during 
the workshop, because all techniques have strengths and weaknesses.  
The discussion about the preference elicitation technique to use in the 
survey continued after the selection of the relevant decision criteria to be 
included in the survey. The internal research team re-examined the different 
techniques in the light of the objective of obtaining relative preferences to be 
applied in MCDA and proposed a short list to the accompanying external 
experts for this project, Mrs Janine van Til and Mrs Karin Groothuis. Both 
have a broad experience with several preference elicitation techniques and 
shared their thoughts about the optimal technique. This exchange of 
thoughts reduced the list of techniques to three appropriate techniques for 
our purposes: discrete choice experiments, best-worst scaling or “ranking 
and rating”. The eventual choice of a technique was made by the KCE 
research team. 
Key points 
 A literature review was performed to identify and describe 

empirical studies about societal preferences for setting priorities 
in health care. This helped to identify possibly relevant decision 
criteria. 

 An external expert panel, gathered in one face-to-face workshop 
and consulted by email afterwards, allowed to reduce the long 
list of criteria to a manageable short list. 

 The literature review also identified possible techniques for 
eliciting public preferences for reimbursement criteria. 

 

4.2 Results: Criteria for making reimbursement decisions  
4.2.1 Flow-chart literature review 
The flow chart of the literature search strategy is presented in Figure 5.  

Figure 5 – Flow chart literature search 
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4.2.2 Classification of principles for rational resource use and 
choice criteria 

Reviewing the literature on societal preferences for resource allocation in 
healthcare is challenging, as study findings regarding specific criteria are 
conditional upon the other criteria included in the study. We attempted to 
summarize the elements for which the empirical evidence was rather 
consistent as well as those for which the evidence was not consistent. The 
review does not try to explain why studies reached certain findings.  
In the review, a distinction is made between evidence regarding general 
ethical principles for making rational resource allocation decisions in health 
care, and operational intervention-, patient- or condition-related criteria.  
General resource allocation principles include (1) the lottery principle or 
“not playing God”, (2) the rule of rescue or distribution of resources 
according to immediate need, (3) health maximisation, (4) fair innings or 
equalizing lifetime health, and (5) choicism or equalizing opportunity for 
health.19, 20 They either imply that one (combination of) operational criteria is 
dominant to all other (combinations of) operational criteria (e.g. in case of 
the rule of rescue, a life-saving treatment for an immediately life-threatening 
unmet medical need dominates everything else) or that person-, 
intervention- or condition-related criteria are irrelevant (e.g. in case of the 
lottery principle). Operational criteria should be compatible with more 
general ethical principles, but must be developed in their own right.6 
Patient-related criteria encompass age, social worth, socioeconomic 
status and ability to benefit.   
Condition-related criteria encompass therapeutic need, severity of 
disease (medical need) and disease frequency.   
Intervention-related criteria encompass the intervention’s safety, efficacy, 
effectiveness in terms of life extension and quality of life improvement, cost, 
level of uncertainty with respect to effectiveness of treatment, its level of 
innovativeness (also inducing potential future innovations), and the type of 
treatment (prevention or treatment, care or cure).  
Besides the general ethical principles and operational criteria for 
reimbursement decision making, there are also procedural guidelines. 
These are beyond the scope of the current project but were developed in a 
previous KCE report.2 

A summary table, including the criteria included and the results and 
conclusions of the empirical studies, is presented in appendix. The overview 
of the criteria was complicated by the fact that different names are often 
used for similar abstract concepts. Moreover, many studies do not explain 
what they mean by the criteria. Therefore, our review only summarizes the 
results as presented in the studies, involving the value judgments regarding 
the underlying interpretation of the criteria as made in the studies.   

4.2.3 General principles for resource allocation 
Possible principles for rational allocation of resources in health care include:  
 the lottery principle; 
 the rule of rescue; 
 health maximisation; 
 fair innings; 
 choicism.  
In a survey amongst Thai citizens investigating the preference for these five 
rationing principles, it was found that all principles were used, depending on 
the specific decision problems presented, but choicism came out most 
frequently as the preferred principle.20 Decision problems were formulated 
as choices to be made between two patients with the same severe disease 
but with different levels of pain, different health gains from treatment, 
different waiting times until treatment, different ages and life expectancy or 
different causes of disease (drug abuse or bad luck). Choicism gives priority 
to those who suffer from diseases that are not a result of patients’ own 
lifestyles.  
Fair innings came out as preferred principle in three out of four choice 
problems that included patients of varying ages. The rule of rescue was 
preferred to health maximisation and lottery and health maximisation was 
only preferred to lottery. The lottery principle (“first come first served”) was 
never preferred.20 Preferences for resource allocation principles obviously 
depended on the specific situation presented to the respondents, and not all 
situations could be presented in that single survey. However, the results do 
provide some insight into the most preferred principles.  
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The evidence suggests that it is often not possible to identify one single 
principle that should always be applied. Most people prefer a combination 
of needs-based, health maximising and egalitarian principles.21 

4.2.3.1 Lottery principle 
The lottery principle is based on the principle that every life is of equal value 
and hence one cannot choose between patients or interventions based on 
explicit criteria.22 If the lottery principle is accepted, everyone should get 
equal chances for treatment. In choice experiments, this would lead to 
respondents not being willing to choose between scenarios or stating that 
all patients should get an equal amount of resources. In clinical practice, 
treatment would be given on a first come first served basis or to those who 
are on the waiting list for the longest time. However, in a coverage context, 
it is difficult to understand how the lottery principle could work. Would it imply 
that equal allocation of resources to all is considered more important than 
characteristics of patients, health conditions, (potential) health benefits or 
interventions?  
Despite the evidence that this principle is never preferred if compared with 
other resource allocation principles,20 evidence exists that the general public 
does support this principle but not as the only and absolute principle.23-27  
In studies where people were given the opportunity to opt out of the choice 
decision, up to 50% did not want to be involved in such a decision process.25 
This result contrasts with the results from Green et al. (2009), where only 
5% took the option to opt out.23 People who opt out could be considered to 
rather prefer the lottery principle than to make a choice based on patient 
criteria. However, evidence also exists that if respondents are given the 
opportunity to opt out of the choice problem, they tend to do so, but if they 
are not given the chance to opt out, they would prefer to allocate more 
resources to the severely ill even if they would benefit less from treatment 
than others.24 Anderson found that many respondents to his survey were 
strong egalitarians, giving equal priority to all patients, although few (5%) 
were consistent egalitarians. Most people were prepared to discriminate in 
a limited number of cases.28 
As an alternative to the lottery principle, people might choose to allocate an 
equal amount of resources to all patients.24, 25 This is another type of opting 
out of the choice problem and not having to apply the lottery principle. 
Related to this, Wiseman et al. (2004) found that the number of scenarios 

between which respondents have to choose in a choice experiment 
determines the extent to which they want equal allocation of resources. The 
vast majority of respondents in their study gave equal allocations when only 
two options were presented, whereas only 16% gave equal allocations when 
four options were presented.18 Hence, the framing of the questions (type of 
questions, response options given and number of options to choose from) 
all determine the extent to which support for the lottery principle or for equal 
allocation of resources is found.  
The equal allocation of resources is not equivalent to the lottery principle but 
often considered to be a possible way out of having to make a choice. This 
is, however, a pitfall. Giving an equal amount of resources to two patients 
either means that the patient has to cover the cost of the remaining 
resources needed to treat his/her disease or both patients can only be 
treated incompletely. Both results of an equal allocation of resources are not 
without moral consequences, especially if the allocation is made without 
information on the patient’s financial situation (most relevant for the first 
possible result of the choice). 

4.2.3.2 Rule of rescue 
The rule of rescue principle refers to the allocation of resources according 
to the immediate need. Empirical evidence shows public support for this 
resource allocation principle.29-35 Most studies find that people are willing to 
give higher priority to treatments for life-threatening conditions than to 
treatments for less serious illnesses.31 
A strong support for the rule of rescue was found by Zweibel et al. (1993), 
showing that few respondents would categorically withhold life-prolonging 
medical care to critically ill persons who are near death, even if they are old 
and unlikely to recover.29 Interestingly, they also found that the older 
respondents consider extending the lives of dying elderly as wasteful.29  
Also Oregon’s first priority list for health care in 1990 was heavily criticised 
precisely because life-saving treatments were not systematically ranked 
higher than minor, but more cost-effective treatments. It was felt that the rule 
of rescue was in this way overruled by the principle of health 
maximisation.36. The final list of priorities in health care was established 
without reference to cost-effectiveness.  
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Shmueli et al. (1999) found strong support for the rule of rescue in Israel.37 
In a comparison between the relative importance of rescuing life (or 
prolonging survival) and preventing severe and permanent disability, they 
found that 27% of the respondents attaches a high value to the act of 
rescuing human life, even when death is postponed by only one month. 
Rescuing life is preferred over preventing a dramatic decline in the quality 
of life. One rescued year of life with a certain degree of dependence for a 
patient with a life-threatening condition was valued higher than 30 years of 
remaining life in severe disability of a patient with a non-life-threatening 
condition (40% of respondents). The marginal value of a life year saved 
diminished, however, with an increasing survival period, meaning that 
gaining more life years after the rescue is still more valuable than gaining 
less life years, but the increase in the value is not proportional to the increase 
in life years.  
The relative value of rescuing life as compared to other benefits deserves 
further attention. In a longitudinal study, involving four repeated surveys in 
the general public in the period between 1997 and 2004, Chinitz et al. (2009) 
found that over time there seems to have been a shift from prioritization of 
life-extending treatments towards increased relative preference for 
treatments adding quality of life.38 Other evidence also finds that people 
think patients’ quality of life should also be taken into account when deciding 
to cover a lifesaving intervention.30, 34 Another study found that the number 
of lives saved is the most important decision criterion (weight 0.343), 
although it should be weighed against other criteria, such as life-
prolongation benefits (weight 0.243), quality of life gains (weight 0.217), 
availability of alternative treatments (0.107) and other social/ethical benefits 
(0.087).21 Similar conclusions can be drawn from other studies: not only the 
type of the health gain is important, but also the size, who receives the health 
gain and sometimes whether the individual is responsible for his/her own 
health state.33 

4.2.3.3 Health maximisation  
Health maximisation originates from the philosophy applied in classical 
health economics that resources should be allocated in such a way that the 
total health of the population is maximised. Resource allocation based on 
incremental cost-effectiveness ratios uses health maximisation as a guiding 
principle. The principal objective is then to maximise the number of Quality-

Adjusted Life Years (QALYs) gained, regardless of who gains these QALYs 
or how many people gain QALYs.23, 39.  
Most studies find that societal values are inconsistent with simple health 
maximisation.23, 39, 40 The general public is generally willing to deviate from 
the health maximisation principle in favour of giving priority to the more 
severely ill.23, 39 People prefer less costly and more effective interventions 
when setting priorities, but take non-health arguments (such as age, curative 
or preventive intervention, strength of the evidence, and personal 
contribution to the illness) into account.25, 39 One study found that, when 
asked directly about the importance of allocation principles, 35% of the 
respondents considered that treatment outcome of the recipients was the 
most important factor for choosing between potential beneficiaries of high-
cost medications, followed by current health status (26%) and quality of life 
(15%).25 Another study also found that the majority of the public (70-80%) 
might prefer geographic equality in the distribution of health gain over health 
maximisation.41 However, for the majority of those who trade-off health for 
geographic equality, the sacrifice in terms of health should not become 
larger than 10%. Interestingly, respondents were also prepared to give up 
vaccination for 10 children out of 100 in order to be able to vaccinate an 
equal number of children in two regions. The number of patients undergoing 
surgery given up for the sake of geographic equality of health distribution 
was even higher.41 

4.2.3.4 Fair innings: equalizing lifetime health 
The fair innings, or equalizing lifetime health, principle is based on the idea 
that everyone in the society should be allowed to reach a certain amount of 
lifetime health. It aims at minimising health inequalities among people. The 
fair innings principle favours the younger and disabled people, because their 
expected lifetime QALYs is lower than the old/non-disabled.42 Hence, fair 
innings is related to age, though not exclusively. Also people’s past health 
state determines the extent to which they have lived their fair innings. 
Dolan & Tsuchiya (2005) found that there is a strong effect of age: younger 
groups (40-year olds) are always chosen over older ones (60-year olds). In 
addition, patients with worse past health are more likely to be given priority 
than those with good past health,27, 43 even if their health gains are smaller.27 
Future health and future years without treatment, on the other hand, are 
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sometimes found to be non-significant,43 while other studies find remaining 
life to be important considerations in priority setting.27  
Similarly, Lees et al. (2002) found that people with chronic illnesses, people 
with physical disabilities, children, people who are mentally ill, people living 
in poverty and people who are terminally ill should receive a higher priority 
for health care, but also the elderly.31 The latter finding seems to be in 
contradiction with the fair innings argument, while the former findings seem 
to support the argument.  

4.2.3.5 Choicism: equalizing the opportunity for health 
Choicism refers to prioritization based on “bad luck” versus own 
responsibility for illness. The evidence suggests that people are willing to 
discriminate based on lifestyle-induced diseases. For example, when asked 
whether a drunk driver should bear the costs of medical care that he needs 
after a careless car accident he caused, respondents generally answer 
“yes”.44 However, empirical studies revealed differentiated responses. For 
example, Fowler et al. (1994) found that patients ranked coverage of 
treatment for a no-fault accident victim higher than coverage of the treatment 
for a driver who drove too fast. However, the proportion of respondents who 
nevertheless found coverage was needed for both accident victims was still 
large (97% versus 88%).45  
There is a large literature on the relative importance the general public 
wishes to attach to personal responsibility for making resource allocation 
decisions in health care. Personal responsibility is related to a perception of 
accountability. It assumes that individuals have a certain power to influence 
the adverse events in their life regarding illness.  
A recent survey in the Belgian general public found support for letting 
patients contribute financially to the health care system in function of their 
lifestyle: 21% of the respondents found that people should be tested every 
year for physical condition and those who are fit should contribute less to 
public health insurance. For smoking and alcohol use the percentage of 
respondents in favour of lower contributions for those who do not smoke or 
drink alcohol are respectively 25% and 28%.46 Besides differentiation in 
contributions for social health insurance, the study asked questions about 
reimbursement of treatments for self-inflicted conditions. Between 36.5% 
and 50% of respondents found that people should get reimbursement, 
despite reckless behaviour or unhealthy lifestyle, depending on the case 

presented. 18% to 27% would rather not reimburse treatments in the same 
way as for people with healthy lifestyles or cautious behaviour. The 
remainder of the respondents was undetermined.46 The results show that 
the preference for discriminating based on lifestyle factors is not absolute: 
although a considerable percentage would support differentiated 
reimbursement (especially if it concerns “others”, not “themselves or their 
family”), still a large percentage of people would prefer not to differentiate.  
Another Belgian survey, using discrete choice experiments, also found that 
own responsibility for illness is an important factor for the public when 
choosing which interventions to give priority for reimbursement.47 Amongst 
the attributes lifestyle of patient, age of patient, effectiveness, severity of 
illness, adverse effects, timespan of effects and type of intervention 
(prevention or cure), the lifestyle of the patient was the most important 
attribute, meaning that people would rather not give priority to interventions 
for self-inflicted diseases.47  
The World Health Organization 
(http://www.who.int/hia/evidence/doh/en/index.html) states that the 
determinants of health include income, social status, social support 
networks, education, physical environment, genetics, gender and access 
and use of health services. The belief that all of these elements, besides 
gender and genetics, can be influenced by the individual and thus that the 
individual has a responsibility towards his or her own health status,48 could 
be an explanation for some of the results observed in literature.  
Lifestyle is often used as proxy for personal responsibility. For example, 
smokers, people with unhealthy diets, people taking drugs, who rarely 
exercise and who over-consume alcohol may be perceived as self-
harmers.28  
The results with respect to personal responsibility as a criterion for resource 
allocation are mixed. Some studies find some support for choicism based 
on individual responsibility,30, 34, 39, 49 whilst other studies find that lifestyle 
has a negligible weight as prioritization criterion.28, 50 
In several studies, about half of the respondents support choicism, while the 
other half does not.30, 31, 34 For example, in one study 42% of the respondents 
agreed with the statement that people who contribute to their own illness, for 
example through smoking, eating, or excessive drinking, should have lower 
priority for their health care. 43% disagreed.30 Young people seem to be less 
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in favour of using responsibility for own disease as a prioritization criterion.34 
People also seem to make a trade-off between personal responsibility and 
severity of disease: while people may a priori wish to give no support to a 
patient whose lifestyle was mainly responsible for a disease, they often 
change their initial decision when the case becomes more severe.27 
At the same time, there seems to be a trade-off between personal 
responsibility and cost-effectiveness: in cases of self-inflicted diseases, the 
acceptable incremental cost-effectiveness ratio seems to be lower.39 
Interestingly, Edlin et al. (2012)48 believe there is a strong link between 
socioeconomic disadvantages and absence of responsibility for own illness. 
They surveyed people from the general public in the United Kingdom (UK) 
to assess the relative importance of responsibility for own health and 
inequality in lifetime health. They found that people wish to give less weight 
to blameworthiness when the patients also experience poorer health 
prospects. Having poor health prospects is weighted more heavily than 
being responsible for one’s own health condition.  

4.2.4 Patient-related criteria 

4.2.4.1 Age 
It is often assumed that the public prefers the young to be prioritized over 
the old.51, 52 Evidence supporting this assumption exists, but also highlights 
the conditional nature of these preferences.  
Eight studies 14, 26, 30, 32, 34, 39, 43, 48, 53 in our review showed that young people 
were preferred over old, and eight studies 18, 27, 29, 31, 49-51, 54 showed no or 
conditional preferences for prioritization based on age.  
Results regarding the acceptability of age-based coverage varied depending 
on the approach used to measure this attitude29 and the other criteria 
included in the questions.30, 34 As for the criteria included in the scenarios, 
Bowling et al. (1996) and Mak et al. (2011) found that people agreed that 
high-cost technology should be available to all, while “in general” priority 
should be given to the younger.30, 34 The preference for giving priority to the 
young is also conditional upon the combination of length of life and quality 
of life. Considering length of life separately, people tend to give preference 
to the young, because their life years gained are likely to be higher. 
However, in combination with quality of life, the preference may change, 
especially if the young would live very long at a bad quality of life and the 

old would live shorter at a good quality of life. 20 Many studies have not 
clearly taken this conditional preference into account when asking the public 
about age, life expectancy and quality of life. 
Tsychiya et al. (2003) list three frequently cited reasons for prioritizing the 
young: health maximisation (longer life expectancy), productivity (more 
productive years ahead), and equity (the young have not yet had their fair 
share of life).55 The observed preference for young children in stated 
preferences studies regarding saving lives may be attributable to the 
interactions between health and age that are generally ignored in such 
studies. Young age is usually associated in people’s minds with longer life 
expectancy and better quality of life.20, 39 As described by Mak et al. (2011) 
“it is not easy to distinguish between age discrimination per se and 
prioritization based on other criteria that are associated with age”.34 
Respondents expect interventions targeting young children to save more life 
years per life saved than interventions targeting the elderly. Age becomes a 
proxy for capacity to benefit.43, 56 For example, denying coronary artery 
bypass surgery to a frail 85-year old patient is justified because of the high 
risk of death during surgery. Denying treatment based on fewer expected 
quality of life-adjusted years may also be considered a valid reason for 
denying treatment to some elderly patients.34 Nord et al. (1996) corrected 
for this possible bias by letting people compare health programmes with the 
same immediate impact on life expectancy (10 years), but targeted at 
different age groups.14 They still found a preference for treating the young, 
with preferences becoming stronger the larger the difference in age between 
the groups (i.e. giving ten additional life years to ten 20-year olds is 
considered equivalent to giving 10 additional life years to four 60-year olds 
or to one 80-year old).14  
Age may also be a proxy for social worth. Diederich et al. (2012) 50 found 
that the most preferred age was 43, which represents people of working age, 
and utilities decrease for both decreasing and increasing age, with a steeper 
decrease for increasing age.50 Mortimer et al. (2008) have demonstrated 
that in a model comparing life-years saved (instead of lives saved), 
interventions targeting young children and young adults are still preferred, 
but the preference is weaker.39  
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A reduction in the strength of the preference for the young was also found 
in a study where respondents were asked to perform a moral exercise before 
answering the prioritization questions.26 The moral exercise consisted of 
selecting 3 out of 10 possible allocation principles deemed most important 
for the scenario under study. The preferred principles did not reflect a 
preference for age-dependent health care coverage and the results of the 
resource allocation experiment also showed a lower importance of age as 
decision criterion.26 

4.2.4.2 Social worth 
The relevance of having a family or being married is rather low in the 
resource allocation debate.28, 49, 50, 53 Gallego et al. (2007)25 and Diederich et 
al. (2012)50 found that family commitments are ranked at the bottom of the 
list of factors to be considered when deciding about the coverage of health 
care services, while in Johri et al. (2009)26 they were ranked in the middle. 
If at all, married patients, patients in demanding caring roles in society for 
either children or elderly, sole breadwinners and good community 
contributors are given a higher priority for health care services.28, 53  
One study found that the public is strongly against giving priority to patients 
who hold important positions in society or are responsible for a family.49  

4.2.4.3 Socioeconomic status 
The conclusions from the empirical evidence with respect to socioeconomic 
status are mixed. Several studies found that there is a preference to give 
priority to the more disadvantaged, all else equal18, 23, 27 whilst others found 
that compared to other criteria, socioeconomic status has only a minor or no 
role to play.50, 51, 53, 57 Most people find it impossible to choose between 
socioeconomic classes. For example, when asked to choose between 
occupational classes (managing director versus unskilled worker), most 
people responded they could not or did not want to choose. The people who 
did choose, gave slight priority to the unskilled worker.53  
One could expect that when medicines become more expensive that people 
would choose to take socioeconomic status into account, but Gallego et al. 
(2007)25 found that socioeconomic status was ranked very poorly.  
As for most other criteria, people make trade-offs between preferences for 
health gains, current health status or need and preferences for helping the 
worst off. For example, Tsuchiya et al. (2007)57 found that around half of the 

people preferred to spend resources evenly across social classes, but when 
the sacrifice became too big in respect of health gains of the better-off half 
of the people prioritized the better-off. These findings were not confirmed by 
another study, that found that even if they gain less health with the same 
treatment than others, lower socioeconomic classes were given priority over 
higher socioeconomic classes.23 To further illustrate the impact of other 
criteria on the preference for giving priority to the socioeconomically 
disadvantaged, another study found that 26% of the respondents to a survey 
preferred to give priority to the disadvantaged socioeconomic groups when 
their health is worse, but 40% preferred to give an equal share to the 
advantaged and the disadvantaged group.58 When besides current health of 
the two groups also criteria of efficiency and need were included, most 
respondents changed their preference of giving priority to the 
disadvantaged. Typically, higher priority was given to treating those with the 
highest needs first (whether advantaged or disadvantaged); only after this 
has been realised, participants turned back to their equality preferences as 
secondary considerations shaping the resource allocation.58 

4.2.4.4 Ability to benefit and chances of success 
The outcome of an intervention is always uncertain to some extent. The 
“ability to benefit”-criterion is meant to elicit the weight people give to a 
conditional result of interventions. The ability to benefit expresses the 
chance of success of an intervention on a specific patient or patient group. 
In a health maximisation context, one would expect that people have a 
stronger preference for treatments with higher chances of success and 
would hence allocate resources primarily to patients with the highest 
capacity to benefit from the intervention. The evidence with respect to this 
criterion is limited.  
The study by Gallego et al. (2007)25 found that, in a hypothetical scenario 
where respondents have to choose between patients, 80% of the 
respondents favoured a choice based on ability to benefit in terms of quality 
of life and length of life.25 Ubel (1999) assessed the impact of a differences 
in ability to benefit between severely ill and moderately ill.24 Respondents 
were asked to allocate resources to severely ill patients that would benefit 
“a little” from treatment or to moderately ill patients that would benefit 
“considerably” from treatment. Although the majority of respondents 
preferred to give an equal amount for resources to both groups (73%), 21% 
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preferred giving priority to the moderately ill patient group that would benefit 
considerably from treatment and 6% to the severely ill patient group that 
would only benefit a little from treatment.24 
Bryan et al. (2002) included a criterion in their choice experiment that reflects 
the chances of success of treatment, in order to test the extent to which 
people support the QALY maximisation principle for resource allocation.59 
They found that the strength of people’s preference for interventions are 
proportional to the variations in the chance of treatment success, ceteris 
paribus. The strength of preference was measured by means of the marginal 
rates of substitution: if intervention 1 has a 50% higher chance of success 
than intervention 2 and all else is equal, people were willing to sacrifice 50% 
of the survival gains. This implies that the strength of the preference for the 
intervention with the highest success is higher if the improvement in the 
chances of success goes from 10% to 15% than when it goes from 60% to 
65%.59  

4.2.5 Condition-related criteria 

4.2.5.1 Severity of disease or medical need 
Medical need expresses the absolute need for a treatment, regardless of the 
availability and effectiveness of alternative treatments. Medical need is most 
often operationalised by using a measure for disease severity. For example, 
Lim et al. (2012)27 define severity of disease as a combination of quality of 
life before treatment and life expectancy without treatment.  
There are several operational definitions for severity of disease. Severity of 
disease can be defined as absolute health loss due to illness, in relation to 
the “fair innings” of people or as a proportional shortfall.60 Stolk et al. (2005) 
found that stated preferences for allocating resources to severely ill are 
influenced by the operational definition used. They compared three 
operational definitions and assessed how well each of them correlated with 
the observed rank of diseases in a convenience sample of students and 
policymakers. The authors found the strongest support for the fair innings 
argument. The fair innings argument bases priorities on the number of 
QALYs foregone, no matter whether health losses occurred in the past or 
will occur in the future. It starts from the idea that every person is entitled to 
a number of QALYs in his life with those who have lived a smaller number 

of QALYs are worse off and should get priority over those who have lived a 
larger number of QALYs.  
Several studies found a strong preference for giving priority to more severe 
diseases.20, 23, 24, 27, 50, 51 Often the criterion of severity of illness is preferred 
above the health gains or benefit after treatment.20, 23, 24, 27, 43, 56 In other 
words, people would prefer to give priority to a more severely ill person who 
benefits less from treatment than to a less severely ill person who would 
benefit more from treatment. For example, Green et al. (2009) describe that 
60% of respondents indicated that a unit of health gain in a severely affected 
patient group was of greater social value to that same unit of health gain in 
a moderately affected patient group, all else equal.23 
In a study by Diederich et al. (2012) severity of disease was considered to 
be the most important criterion for priority setting (weight 50%), followed by 
current quality of life of patients (as opposed to quality of life without 
treatment) (weight 24.7%), age (12%), socioeconomic background (7.9%), 
social responsibility (4.6%) and lifestyle (0.8%).50 This study did not 
consider, however, the improvement in health of a potential intervention, as 
the objective was to assess the relative importance of patient-related criteria 
for priority setting according to the general public.  

4.2.5.2 Therapeutic need 
The criterion therapeutic need is distinct from medical need.2 A therapeutic 
need exists when there is no other treatment available or the alternatives 
available have limited effectiveness. A high therapeutic need exists when 
the severity of the condition is high, despite the application of current 
treatment options. Thus, in contrast to medical need that expresses the need 
in absolute terms, therapeutic need is a relative or incremental criterion.  
The empirical literature is very often not clear about whether the availability 
and effectiveness of existing therapeutic options are taken into account 
when preferences regarding prioritisation criteria are elicited. Disease 
severity, without further specification, is a very frequently used criterion in 
choice experiments. Dolan & Tsuchiya (2005), for instance, used a 
comparator “without treatment” for life expectancy and quality of life, which 
is reflecting medical need rather than therapeutic need. 
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We argue that therapeutic need is a more relevant criterion than medical 
need because a severe illness does not necessarily imply a high therapeutic 
need. For example, diabetes type 2 is a severe illness, but there are many 
adequate treatments available already, so the therapeutic need is rather low. 
Cystic fibrosis, on the other hand, is a severe illness without any treatment 
and thus with a high therapeutic need. For coverage decisions, therapeutic 
need is more important than medical need. Focus on medical need would 
inappropriately lead to ever increasing expenditures for severe diseases for 
which good alternatives are already available, as innovations in these 
domains are very often of marginal incremental clinical benefit but more 
expensive.  
The discussion about therapeutic versus medical need is important, 
because it determines the description of the criteria to be included in an 
empirical study: should they be described in absolute or in relative terms, 
compared to an alternative. Our argument is that describing benefits of 
treatment in absolute terms is misleading.  
For example, treatment A may have a higher absolute benefit for a specific 
severe disease than treatment B for another severe disease, but have a 
much smaller incremental benefit compared to the existing treatment than 
B. What matters most is the incremental benefit. Therefore, the criteria 
should be defined in incremental terms, to allow a relevant judgment of the 
value of a treatment. Watson 61 uses a comparator for every criterion. 
Therapeutic need has yet another dimension. Some studies examined the 
importance of there being an alternative treatment available or not. If no 
treatment is available, patients can receive supportive care but no active 
treatment. These studies thus focus on the fact of there being a therapeutic 
option regardless of its effectiveness. Some results suggest that people 
place value on “giving active treatment”.21, 51 Linley & Hughes (2013) found 
that people do prefer treatments for diseases where there are no alternatives 
available, despite the assumption of little health gain in that patient group 
compared with considerable improvements in health gain in patients with 
several treatment options available.51 Another study found that the 
availability (or not) of alternatives is as such not an important criterion, 
compared to the level of health improvement, value for money and severity 
of disease.56  

4.2.5.3 Frequency of disease 
This criterion is related to the number of people treated or helped by the 
intervention.  
In general, it is assumed that priority is given to more common diseases than 
to less common diseases. This was the case in a number of empirical 
studies included in our review.21, 32, 51, 61 Especially if the treatment for the 
common disease offers larger improvements than the treatment for the less 
common (or even rare) disease, preference is given to the treatment for the 
common disease.51 
The marginal preference for treating more patients seems to decrease with 
an increasing number of people already treated. This means that the 
preference for increasing the number of people treated, will be stronger 
when the current number of people treated is low than when the current 
number of people treated is already high. For example, Bryan et al. (2002) 
show that the QALY-approach, assuming a proportional increase in 
preference for an expanding programme, underestimated the preference for 
increasing small programmes, but reflected quite well the preference for 
increasing large programmes.59.  
Some studies include “rarity of the condition” as a separate criterion.32, 51 
Linley & Hughes (2012) found that treatments for common diseases that 
produce considerable improvements in health were strongly preferred to 
treatments for rare diseases that produce only limited improvement in 
health.51 No empirical support is found for the importance of rarity per se as 
a criterion for priority setting. Rather, it is the combination of the severity of 
the condition, the high therapeutic need and the considerable health 
improvement after treatment that will de facto lead to giving priority to 
treatments for rare conditions. This clearly illustrates the point we made at 
the beginning of this review that all findings related to a particular criterion 
(in this case ‘rarity of the disease’) are conditional upon the other criteria 
included.  
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4.2.6 Intervention-related criteria 

4.2.6.1 Safety, efficacy and effectiveness of the intervention  
Health benefits in general 
The health benefits criterion encompasses the benefits of an intervention on 
patients’ life expectancy and on their health-related quality of life. These 
benefits can be included as separate criteria or as one criterion 
encompassing both.25, 27, 61.  
The current paragraph discusses the results of the studies that considered 
both types of benefits jointly. The next two paragraphs discuss the results of 
the studies that used health-related quality of life and life expectancy as 
separate criteria. 
Higher priorities are generally given to interventions with higher health 
benefits.27, 39, 61 Gallego et al. (2007) found that 35% of the respondents 
considered treatment outcome of the recipients as the most important factor 
for choosing between potential beneficiaries of high-cost medications.25 
Current health status (26%) and quality of life (15%), life expectancy (without 
treatment) (9.2%), age (9.2%), socioeconomic status (4.6%), family 
commitments (1%) and lifestyle (0.5%) were all considered less important 
for setting priorities.  
According to the study by Golan et al. (2011), the majority of the people 
attach greater weight to life-prolongation benefits than to quality of life 
gains.21  
Besides the actual value of the health benefit, also the strength of the 
evidence is important.39 Since medicine is more and more becoming 
evidence-based one could argue that certain evidence would be needed in 
order for the treatment to be even considered for reimbursement. Very few 
studies include this element, although one study found that respondents are 
more likely to select interventions with a strong evidence base.39 This 
element was highly statistically significant, besides criteria such as cost, 
effectiveness of the intervention, and own contribution to illness.39 Yet, the 
authors warn for a bias effect that people might think that more evidence 
equals more health gain. Others found that strong evidence on effectiveness 
has a significant influence on the decisions of respondents, but is not 
weighted as an important criterion in itself.31, 61 Still others, like Johri et al. 

(2009), believe that the quality of the evidence is not a relevant criterion to 
inquire about with the public, but should be left to decision makers.26  
In a previous KCE study, it was recommended to reduce the estimated 
clinical benefit if the uncertainty is large and work with this reduced estimate 
to determine the relative value of the intervention. Or, alternatively, the 
decision could be conditional upon further evidence collection (coverage 
with evidence development). If one of these strategies is followed, there is 
no need to include the strength of evidence as a separate criterion.2 This 
solution was proposed in the absence of evidence about the impact of 
uncertainty on the relative importance of decision criteria according to the 
general public. When following the recommendation, it should be clear that 
this is not based on citizen’s preferences for reimbursement criteria but is 
rather a pragmatic solution to a problem for which public preferences are 
unknown.  

Quality of life benefits 
The studies that investigated the criterion of quality of life show that health-
related quality of life is considered to be a very important criterion by the 
public.21, 25, 27, 30-32, 34, 37, 38, 43, 59, 62 Quality of life is often measured together 
with life expectancy, but as mentioned before when the effects were 
disentangled, the criterion of life expectancy seems to be more important 
than quality of life.21, 31, 37  
According to a Dutch study 54% of the people agree that quality of life is not 
stressed enough when deciding upon application of medical technology.49 
Bryan et al. (2002) point out that the preference for quality of life 
improvements depends on the health-related quality of life before treatment. 
The marginal preference declines with an increasing health-related quality 
of life before intervention.59 This means that preferences are much stronger 
for a change in quality of life from 0,75 to 0,8 than for a change from 0,95 to 
1. It should be noted that this study did not look at overall health-related 
quality of life, but only to health-related quality of life related to usual 
activities and depression/anxiety. 
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Impact on life expectancy 
The criterion of life expectancy after treatment is a commonly used criterion, 
that is often found to be very important to the general public.21, 25-27, 31-33, 37, 

43, 57, 59. Not surprisingly, programmes with larger benefits in terms of life 
expectancy were given higher weights than programmes with a lower effect 
on life expectancy.32 Prolonging life is important for many people, even if it 
is only for a few months. However, the strength of the preferences for 
survival gains is not constant. Bryan et al. (2002) compared the impact of a 
life-expectancy improvement of 1 year with a life-expectancy improvement 
of 5 years.59 They found that the preference for a 5-year survival gain is not 
proportional to the preference of a 1-year survival gain. A possible 
explanation is time preference, meaning that future life years are considered 
less valuable than immediate life years. This confirmed the results of an 
earlier study using the person trade-off technique to assess the relative 
importance of the duration of benefit on preferences.14 Nord et al. (1996) 
found that treating fewer patients with a longer life expectancy was regarded 
as equally valuable as treating more patients with shorter life expectancy, 
but that the valuations increased less than proportionately with duration.14  
The National Institute for Health and Care Excellence in the UK (NICE) 
states that life prolongation becomes even more important in end-of-life 
situations as long as the life extension is of reasonable quality, but empirical 
evidence does not support this statement.51 Confusion might arise when 
“end-of-life” and “severity of illness” are both included as separate criteria. 
Severity of illness often contains an element related to remaining life 
expectancy and thus overlaps with the end-of-life criterion. It is uncertain 
whether end-of-life would still deserve special attention when it concerns 
people who are not ill or suffer from a mild illness. As the special status of 
end-of-life was given by NICE to argue for the coverage of certain cancer 
medications that would be given at the “end-of-life”, it can be questioned 
whether this was because it concerned cancer, a severe disease, or whether 
it was because it concerned an end-of-life treatment. In order to avoid 
confusion, we would propose to avoid “end-of-life” as a separate criterion 
next to “severity of illness”. 
In cases where a small increase in lifetime outweighs any other benefit, it is 
referred to as the rule of rescue 37.  

4.2.6.2 Cost 
The criterion of cost for setting priorities in health care is not often 
investigated. The total costs of an intervention for the healthcare budget are 
related to the number of patients eligible for the intervention. However, in 
health economics, not only the number of patients is important, but also the 
savings induced by the intervention elsewhere in or outside the health care 
sector are important for the “net” cost of an intervention.  
Findings related to costs are only relevant in as far as the opportunity costs 
of a particular choice are made explicit. These opportunity costs could occur 
outside the healthcare sector or within the healthcare sector and could be 
expressed in monetary terms or in terms of benefits foregone. When cost is 
expressed in monetary terms and studies as a decision criterion for resource 
allocation within the healthcare sector, a hypothetical budget constraint has 
to be imposed in the hypothetical choices. 
Mortimer (2008)39 found that people make a trade-off between cost, 
effectiveness and non-health arguments when prioritizing health 
programmes. Respondents are more likely to select less costly, more 
effective interventions. Another study contradicts this finding and found that 
people did not want to give priority to groups of patients who needed less 
costly treatments, even if this would allow to treat more patients and obtain 
more health benefits overall, but rather preferred to give equal priority to 
those who needed more costly and those who needed less costly 
treatments, all else equal.40, 63 Lees et al. (2002)31 found that people in the 
UK prioritize health care that improves health, quality of life or prevents ill 
health and only later on take cost into account. This means that for the 
public, the costs are not the major concern when allocating resources.  
The question is whether it is realistic to assume that costs should only play 
a minor role in the prioritization process. Prioritizing health interventions is 
fundamentally an economic problem; it is because resources are scarce that 
priorities have to be set. It is unclear whether people are aware of the 
implications of their choices in a hypothetical choice experiment when they 
state that cost should not be important as a criterion or, as in Chinitz et al. 
(2009)38, expensive treatments should be in the top three priorities for 
resource allocation.  
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Cost-effectiveness is not treated as a separate criterion in our review, as 
cost-effectiveness basically combines the criteria of costs and health 
benefits.39, 56 Hence, including cost-effectiveness as a separate criterion 
would induce double counting, in the sense that the same feature of an 
intervention (cost and effectiveness) is credited more than once.11 Another 
issue with including cost-effectiveness as a criterion (instead of cost and 
effectiveness separately) is that it does not allow to capture differences in 
preferences for costs versus health effects, as the same cost-effectiveness 
ratio can be obtained by many combinations of costs and effects.11  

4.2.6.3 Innovation 
The criterion of innovation refers to the extent to which the new intervention 
represents a different approach or working mechanism compared to existing 
approaches or interventions for the same condition; i.e. significant 
breakthrough or cutting-edge technologies. It does not refer to therapeutic 
added value. An innovative intervention may have a small added therapeutic 
value but add to the future prospects of better innovations. In that sense, 
new interventions are not necessarily considered innovative. For example, 
a new radio-isotope for Positron Emission Tomography (PET)-scanning that 
is better able to detect lung cancer in an early stage than the traditionally 
used radio-isotopes may have an added therapeutic value, but is not an 
innovation in the meaning of the “innovation” criterion. Electronic nose 
sniffs64 for the detection of lung cancer, on the other hand, are an innovation, 
because they use a completely different diagnostic approach. Even if these 
electronic nose sniffs would have no obvious added therapeutic benefit at 
this moment, they may still be valued high on the list of priorities because 
they give the prospect of broader applications, in other indications. 
In a study by Watson et al. (2012), a distinction was made between cutting-
edge technologies and latest technologies.61 Innovation refers more to 
cutting-edge than to latest technologies. The study found significant 
preferences for both types of technologies, suggesting that respondents did 
not distinguish between latest and cutting-edge technology.61 
Linley et al. (2012) compare the medicine that works in a new way with 
existing alternatives for the treatment of the same disease. They only found 
a preference in favour of medicines that work in a new way if they were 
coupled to a large health improvement.51 

4.2.6.4 Type of intervention 
Prevention or treatment 
There is some evidence that people value preventive interventions slightly 
higher than curative interventions.25, 30, 39 In the hypothetical scenario where 
respondents had a limited pool of money they had to spend on two 
treatments, one preventive, another therapeutic (though not curative), more 
than 50% of the respondents split the resources evenly between the two 
treatments, 26% allocated more resources to the preventive intervention 
than to the therapeutic intervention.25  
Another study compared the value of a certain health gain (treatment) to the 
value of an avoided health loss (prevention).65 The results showed that most 
people (69%) favoured improving health compared to avoiding an 
deterioration in health, even if the loss is considerably less than the gain. 
But the preference towards curative treatments was not absolute. Twenty-
three percent of participants in the survey favoured cure or favoured 
avoiding a decline in health. A vast majority of participants was willing to 
trade their preferences towards cure against a larger number of patients that 
could be saved from decline.65   
In a study about the relative importance of prevention, local access, waiting 
times, national government priorities, and staff time spent with patients for 
setting priorities, Lees et al. (2002)31 found that amongst these criteria, 
preventive health care gets a high weight from the public.  

Care or cure 
“People- and family-centred care” and “promoting wellness and 
strengthening prevention” were considered to be the second most important 
priorities, after ensuring quality and safety of health care, according to a 
study by Louviere et al. (2010).62  
Lees et al. (2002)31 found that people think it is important that the staff 
spends more time with their patients (more care). Based on the observation 
that the majority of respondents felt that society should give priority to 
primary care over technology, Tymstra et al. (1993) concluded that the 
public prefers to give more weight to care than to cure.49  
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Related to this is the issue of informal care. Linley & Hughes (2013) found 
that society prefers to give priority to medicines that reduce reliance on 
informal caregivers, such as family members.51  

Key points 

 The literature review focussed on the one hand on general ethical 
principles for making rational resource allocation decisions in 
health care on the one hand, and on the other hand on 
operational intervention-, patient- or condition-related decision 
criteria.  

General ethical principles for resource allocation decisions 
 No single general resource allocation principle, be it the lottery 

principle, the rule of rescue, health maximisation, fair innings or 
choicism, seems to explain how people want priorities to be set in 
health care. Almost all empirical evidence finds mixed views. It is 
probable that variations exist across populations. The choice of 
the guiding ethical principles is therefore mainly a context-
specific choice, depending on the perspectives of citizens about 
the kind of society they want to live in. 

 Empirical evidence suggests that people are prepared to make 
sacrifices in terms of health maximisation to achieve other 
societal goals, such as equity and social justice. This means that 
the traditional cost-effectiveness approach to decision making, 
with unweighted QALYs, is insufficient to cover all objectives of a 
health care system. 

Condition-related decision criteria 
 Severity of disease and health benefits of treatment appear to be 

two most important criteria amongst all priority setting criteria.  

 Therapeutic need, as opposed to medical need, has received 
relatively little attention in the empirical literature about 
preferences for reimbursement criteria. Nevertheless, we argue 
that therapeutic need is a more relevant criterion than medical 
need, as in many cases an active treatment is already available. 
Moreover, if “doing something”, irrespective of the effectiveness 
of that activity, is considered valuable in itself, it is important to 
clearly make the distinction between therapeutic need and 
medical need. 

 In general, reimbursement for more frequent diseases is preferred 
to less frequent diseases, but the marginal preference for treating 
more patients decreases with an increasing number of people 
already treated. Evidence does not support the claim that “rarity 
of the disease” is an important separate criterion. 

Patient-related decision criteria  
 Social worth and socioeconomic status is generally found to be 

of limited importance in the resource allocation debate. 
 Mixed evidence exists also about the relative importance of other 

decision criteria.  
 While many studies find that people prefer giving priority to the 

young as compared to the old, this preference is not absolute. 
Age seems to be a proxy for many other things, such as capacity 
to benefit, expected (quality-adjusted) life years gained, social 
worth or fair innings.  

Intervention-related criteria 
 Many studies found that impact on life expectancy is a more 

important criterion than impact on the quality of life, but the 
strength of the preference diminishes with an increasing number 
of life years gained.  

 Costs of treatment do not seem to be the most important concern 
of the public.  
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4.3 Results: Preference elicitation techniques 
Our review of the literature on decision criteria for setting priorities in health 
care revealed that the results of studies that investigate the relative 
importance of decision criteria are highly dependent on the preference 
elicitation technique used and the approach taken for the analysis of the 
data. The second part of our literature review relates to the techniques for 
measuring public preferences. A systematic literature review of methods for 
eliciting public preferences for health care has been published in 2001.12 We 
mainly relied on this overview to get an idea of the strengths and 
weaknesses of different methods. Our review was complemented with more 
recent research that was not yet included in the review by Ryan et al. (2001).  
We only describe the quantitative survey methods, as our objective is to 
derive quantitative weights for the different decision criteria. A quantitative 
survey method can be defined as a set of scientific procedures for collecting 
information and making quantitative inferences about populations.66  
Ryan et al. (2001) classified the methods for preference elicitation in three 
groups: ranking, rating or choice-based techniques.12 Six studies included 
in our review used a ranking method, five a rating method and twenty-three 
studies a choice-based method (see tables in appendix).  
Before discussing the validity, reproducibility, internal consistency and 
acceptability of different preference elicitation techniques, we would like to 
draw attention to the underlying implicit or explicit assumptions about human 
behaviour in each technique (4.3.1). This is important for the later 
interpretation of the survey results. 

4.3.1 Assumptions about human behaviour 
It is hard to find out what the true preferences of people are, especially in 
the field of health care priority setting. Researchers have created different 
methods based on different assumptions of human behaviour. 
Transparency about these assumptions is important. Nevertheless, most 
research about health care priority setting is not explicit about them. 
First, we describe the assumptions about people’s interpretation of criteria. 
Then, we describe possible epistemological assumptions about how people 
process information, and finally we describe assumptions about how people 
interact with question framing. An overview of the strengths, weaknesses, 

threats and opportunities associated with each of these assumptions is 
provided in Table 10. 

4.3.1.1 Assumptions about the interpretation of criteria 
When criteria are selected at the start of a project, assumptions are made 
about the interpretation of these criteria. Many researchers do not provide 
an explicit definition of the criteria under scrutiny. Instead, they rely on a 
universal intuitive connotation or definition of therapeutic need, age, life 
expectancy, quality of life, responsibility etc.  
There is also a possible effect of the question framing. Depending on which 
criteria are presented in the same exercise, people may give a different 
meaning to the same criterion. For example, people may give a different 
meaning to the criterion quality of life when life expectancy is also included 
than when life expectancy is not included. Hence, techniques that ask to 
consider criteria one by one might give different results from techniques that 
ask to consider a set of criteria at once.  

4.3.1.2 Assumptions about the functional specification of 
preferences 

It is usually assumed that people’s preferences with respect to criteria are 
linear and independent. However, both of these assumptions might be too 
strong. Weights may change depending on the baseline level of a criterion 
(i.e. the current situation). By using on single weight for the criterion “quality 
of life improvement”, for instance, irrespective of the baseline level of quality 
of life, we ignore the fact that patients might assign different weights to this 
criterion if quality of life is already high than if quality of life is very low. 
It has also been observed that preferences for criteria are often conditional 
upon the value of other criteria, i.e. weights of attributes might change if the 
level of another attribute changes and thus preferences are not linear. It 
implies that the rate at which patients trade-off different attributes varies 
according to the levels of each attribute (in economics, this is called the 
“marginal rate of substitution between attributes”).  
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For example, suppose people only consider current quality of life and life 
expectancy as relevant attributes determining the level of therapeutic need. 
The rate at which people wish to trade-off quality of life (attribute 1) against 
life expectancy (attribute 2) might depend on the level of quality of life and 
life expectancy. For instance, people may be reluctant to give up quality of 
life for one year of life extra if current quality of life is low, while they may be 
willing to trade-off quality of life for a longer life expectancy if current quality 
of life is very high. Thus the willingness to trade-off is low when quality of life 
is low and is relatively higher when quality of life is higher.  
The willingness to trade may even become negative; i.e. at very low levels 
of quality of life, people might prefer to live less long or to get a better quality 
of life if life expectancy would increase. This is graphically shown in Figure 
6. All quality of life-life expectancy combinations on the curve are equally 
valuable for the individual, or, they are all points on the same utility curve 
U1(life expectancy, quality of life). The convex nature of the utility curve from 
QoLb onwards, shows the diminishing marginal rate of substitution if quality 
of life increases. Values for quality of life below QoLb are by this person 
considered so bad that he/she would rather live shorter in this health state 
than longer.  
The consequence for MCDA, where criteria are weighted by their relative 
importance, would be that there is no single constant weight for each of the 
criteria but rather a range of weights that apply depending on the baseline 
level of the criterion and depending on the level of other criteria included in 
the MCDA. Translated to our example: the weight for quality of life 
improvements would be higher if current quality of life is low than when 
current quality of life is already high; and the weight for quality of life 
improvements could be higher, the shorter the remaining life expectancy.  

Figure 6 – Changing marginal rate of substitution between attributes 

 
Some techniques do not allow for identifying changing marginal rates of 
substitution or interactions between criteria. If it is assumed that preferences 
for one criterion are conditional upon other criteria or preferences for one 
criterion interact with preferences for another, the chosen method and 
analysis technique should allow for the identification of such relationships.  
Another issue related to the specification of preferences is overlap between 
criteria. For example, the criterion age may overlap with the criterion 
expected therapeutic benefit, as people expect younger patients to have a 
higher therapeutic benefit than older patients. It may imply that in a direct 
comparison between two criteria, one is falsely preferred over the other 
because it overlaps very strongly with a much more important criterion. For 
example, in a direct comparison, age could be considered more important 
than socioeconomic status. However, this can be due to the fact that 
therapeutic benefit – of which age is perceived as a proxy – is considered 
much more important than socioeconomic status, rather than age as such. 
  

Life expectancy 

Quality of life 

U1(life expectancy, quality of life) 
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4.3.1.3 Meta-ethical assumptions 
Meta-ethical assumptions are assumptions about how people think about 
ethical dilemmas in health care priority setting.67 Some methods are based 
on the hypothesis that ethical thinking in health care priority setting follows 
the principles of rational thinking, implying consistency. This paradigm of 
rational ethical thinking can be called cognitivism.68 Others assume that 
ethical thinking in health care resource allocation is rather emotion-driven. 
This paradigm of emotional ethical thinking is called emotivism.68 Yet 
another position holds the middle ground between cognitivism and 
emotivism. Depending on the assumptions one holds about ethical thinking, 
one could construct the cases in a way that stimulates a certain way of 
thinking. Sometimes consistency tests are used to test the meta-ethical 
assumptions.  
Utilitarianism falls under cognitivism.69 When it is believed that people think 
in a utilitarian way, it is assumed that people will also respond in a consistent 
utilitarian manner.  
A strict rational methodology presumes that people answer consistently in a 
way that maximises their utility. A consistency test or transitivity test to see 
if people answered in a rational way is often used. If people do not choose 
in a consistent manner, the researchers assume that the respondents did 
not respond according to their real preferences which are rationally 
consistent. Approaches that disregard inconsistent results could result in 
preference sets people would ultimately not support, but consistency is 
indispensable in a normative approach according to choice theory in 
economics (see paragraph 3.1.4.). 
An emotive methodology lets people make choices purely based on their 
emotions. It often also allows respondents to make qualitative statements to 
explain their feelings about the question or allowing a “don’t want to answer” 
response. However, this could induce strategic behaviour, in that people use 
a “don’t want to answer” option to escape the dilemma. “Don’t know”-
answers may be an indication of incomplete preference orderings, as 
described in paragraph 3.1.4. Fully emotional and incomplete responses are 
not necessarily inconsistent or –in that sense- irrational. From a policy point 
of view, the results of such studies may be informative, but less helpful 
because at the end of the day decision makers have to make a decision. As 
long as the information they get from the public, based on this methodology, 

is “we don’t want to choose for this or that reason” or is purely based on the 
emotion of respondents, it is hard to decide which weight should be given to 
these preferences in a societal decision context. Emotive methodologies are 
appropriate, however, for explaining observed choice behaviour and could, 
as such, be a useful complement to the quantitative rational approaches 
discussed before. 

4.3.1.4 Epistemological assumptions 
Next to assumptions about moral thinking, some assumptions are made 
about the amount of information people can process to make a decision 
about health care priority setting. These are called epistemological 
assumptions.70 A certain amount of information would make questions too 
complicated and people would not understand the question or would be 
unable to answer. In the end the researcher wants to obtain weights for 
different criteria that are under scrutiny. Some information is related to 
criteria, other information is given as a context.  
Most researchers assume that the respondents cannot take too many 
criteria and principles into account at once when making a decision. An 
option is to reduce the number of criteria per question and let respondents 
consider only a few criteria spread over several questions. Following this 
methodology, the criteria are first divided over several questions and 
subsequently a general conclusion is made about the weights based on the 
separate smaller weighting exercises.  
The approach of little information can be used with any method. For 
example, a ranking exercise can be done with a limited number of criteria, 
Likert scale questions can be asked about a few separate criteria, choice 
experiments with only three criteria, etc. The analytic hierarchy process is a 
method that is specifically constructed so that respondents have to express 
preferences about bits of elements. The criteria are first weighted in a pair-
wise manner: two criteria are directly compared with each other and a weight 
is assigned to each of them relative to the other. Afterwards, concrete cases 
(e.g. two anti-depressants) are compared on each of the criteria and 
weighted. Some techniques, such as the “best-worst scaling technique” (see 
paragraph 4.3.2.3), assume that it is better to allow the respondent to 
choose among a limited set of options and express the best option and the 
worst option.  
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Assuming that people need all criteria to judge upon a situation to make a 
balanced decision would typically lead to a method which would present 
multiple criteria at once. Examples include ranking exercises with multiple 
criteria, Likert scale questions with multiple criteria and discrete choice 
experiments.  
In addition to the information about the criteria themselves, less or more 
contextual information can be given, or contextual information could be 
provided only if asked for by the respondents. Too much information might 
induce escape behaviour because the task becomes too complex or 
emotional responses if the respondent happens to be in the case described 
(e.g. when vignettes are used). Too little information, on the other hand, 
might not give valid answers because people lose sight of other ethical 
principles, opportunity costs or information about the budget impact. 
Some people do not understand the question and perhaps some people who 
understand the question do not support the premises (i.e. a choice becomes 
irrelevant when the criteria are irrelevant). Depending on the assumptions 
about the potential of people to understand the questions, more or less 
response options could be provided. To avoid people not answering 
because of complexity or emotional reasons, some researchers made other 
options available next to choice A or B as “undecided” or “don’t know” or 
“don’t want to answer”.  

4.3.1.5 Behavioural assumptions: the interaction with the 
question framing and with the data collection tool 

Other important aspects of research on societal preferences for resource 
allocation in health care are the experimental conditions (i.e. personal 
contact with an interviewer, web-based survey, anonymous or not, etc.) and 
how people react on the framing of questions. Some researchers assume 
people will never state their true preference in an experiment, because 
people never choose in a hypothetical experimental situation the same as 
they would in real life. Some framings try to come therefore as close to reality 
as possible, by presenting the respondent real-life cases. However, most 
people are not likely to have to make choices between patients/treatments 
in real life people. Thus, the question is whether it is really important for a 
normative analysis to stay as close to real cases as possible. 

The extent of personal recognition also plays a role. Some methods ask 
about the patients themselves, their close relatives or patients and health 
conditions they know very well. Others consider this approach to be too 
subject to bias and unsuitable for measuring general preferences for priority 
setting, because the responses would be biased by self-interest. Ideally, the 
questions in the survey should find a balance to stimulate a personal 
attachment to the case that would not be too big so it would avoid focusing 
too much on personal interests that would overrule societal interests. 
Some discrete choice experiments, where people are asked to choose 
between two or more scenarios in order to derive their preferences with 
respect to specific scenario features (see paragraph 4.3.2.3), describe 
scenarios in abstract terms, while others describe scenarios based on real-
life cases, with extensive descriptions. The latter may trigger intense 
emotions. Which information should and which information should not be 
provided and how the information should be provided is a tricky 
methodological question for the kind of study we envisage. It relates also to 
epistemological assumptions about the amount of information people can 
process and the meta-ethical assumptions about the risk of bias.  
One study tested the influence of giving more or less clinical information to 
the respondents on their results.71 It was found that people indeed tend to 
choose differently if more clinical information is provided
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Table 10 – Overview of strengths, weaknesses, opportunities and threats of different behavioural assumptions 
 Options Strength Weakness Opportunity Threats 

Assumptions 
about moral 
thinking of 
people 

Universalism: the 
meaning of ethical criteria 
is roughly the same for 
everyone 

Easy to draw generic 
conclusions 

No specific 
information is 
provided about the 
criteria under 
investigation 

A moral reasoning 
exercise can be given 
before the experiment 
to stimulate the moral 
thinking 

People use a different meaning 
for the same criterion in different 
exercises, which leads to results 
that are difficult to interpret 

Relativism: the meaning 
of criteria varies between 
individuals72  

More realistic Difficult to 
operationalise, 
difficult to draw 
generic conclusions 
from results 

  

Meta-ethical 
assumptions: 
the way people 
think about 
criteria 

Cognitivism: rational 
thinking: people have 
complete preferences 
(reflexive, consistent and 
transitive) 

Fits in the economic 
utilitarian paradigm. 
Easy for quantitative 
data-analysis  

No place for 
emotional thinking 
or an emotional 
response 

Test with a 
consistency or 
transitivity test  

Because there is no space for 
emotional responses and 
inconsistent results are ignored 
the results could lack validity 

Emotivism: people think 
in an emotional way 

Cases can contain 
concrete emotional 
personal elements 

Inconsistent results 
are more difficult to 
handle in 
aggregated 
analyses 

Option to answer: 
“don’t want to answer”, 
and option to state 
emotions 

People could use “don’t want to 
answer” as an escape route 

Epistemological 
assumptions: 
the manner in 
which people 
process 
information  

Providing a lot of 
information  

Many criteria are 
evaluated at the same 
time, respondents are 
free to choose what to 
take into account  

Too complicated for 
the respondents 

A method might cope 
with this by allowing a 
“don’t know” response 

Too much info, might induce 
strategic behaviour 

Providing little information Simple acceptable 
exercises for 
respondents, 
paternalistic approach 

Loss of complex 
reality 

 Too little information, might not 
give useful responses  



 

KCE Report 234 Public preferences for reimbursement criteria 59 
 

 

Behavioural 
assumptions: 
how people 
interact with 
question 
framing and 
experimental 
conditions 

Realistic concrete 
(labelled) cases  

Cases have a more 
realistic set-up  

Cases might be 
more complex to 
understand and 
stimulate 
responses inspired 
by self-interest 

Data collection tools 
as face-to-face 
interviewing might 
make the cases more 
realistic 

People might choose differently 
if specific clinical information is 
provided, because they 
personalize too much and lose 
sight of the concept of general 
priority-setting 

Abstract (non-labelled) 
cases  

Cases are easier to 
construct and analyse 
for the researcher. 
Allows respondents 
better to disconnect 
from real-life examples 
or experiences. 
Could simulate a 
general priority setting 
context 

A more paternalistic 
view that provides 
abstract cases 
would not allow the 
respondents to 
answer as they 
would in real life  

 Insufficient affiliation with the 
sensitive matter of health care 
priority setting 

 
Key points 

 The measurement of preferences regarding reimbursement 
decision criteria requires simplified assumptions about human 
behaviour, including how people process information, how they 
think about the criteria, which implicit assumptions they make 
and whether or not preferences for specific criteria are 
independent of the value of other criteria. 

 Preferences for reimbursement criteria are inevitably in part 
influenced by emotions. This might be a problem, as emotions 
are not stable. To derive useful preferences for policy making it is 
important to use techniques that avoid emotional responses. 

 Any preference elicitation approach should avoid information 
overload or cognitive impossible valuation tasks. A good balance 
between amount of information and feasibility should be pursued. 
More information can be more precise but less feasible, too little 
information might reduce relevance.   

 

4.3.2 Techniques for measuring preferences 

4.3.2.1 Ranking techniques 
Ranking techniques ask respondents to give a ranking of priorities for health 
interventions. They allow the respondent to rank his preferences in a 
comprehensive list ranking for instance from 1 to 10. The options that 
receive the highest ranking are viewed as the most important. 
In ranking exercises, higher rankings are often found for children and people 
who are dying.18, 30, 34, 43 However Dolan & Tsuchiya 43 indicate that the 
results depend on the age ranges used. Studies who compared the ranking 
exercise with a rating method (Likert scale) found similar results regarding 
the preference to give priority to the young.30, 34. 

4.3.2.2 Rating techniques 
Rating techniques ask respondents to express their opinion about a set of 
scenarios or statements on a numerical or semantic scale. Semantic scales, 
such as the Likert scale, can range from “I completely disagree” to “I 
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completely agree” and typically have a neutral point in the middle. A 
numerical scale, such as the Visual Analogue Scale (VAS), uses two 
extreme anchors i.e. between -5 and +5 and asks respondents to indicate 
the point on that scale corresponding with their preference. The outcomes 
of a rating technique can be used to constitute weights.12 
The most important advantage of rating techniques is that they measure the 
strength of preferences. Scales can be discrete or continuous. The number 
of intervals used in case of a discrete scale or the length of the scale in case 
of a continuous scale could influence the responses. A long scale allows 
theoretically for finer preference indications. However, compared to the 
intervals on a five point Likert scale, a long scale also implies smaller 
intervals between answers as, because in principle an infinite number of 
intervals are possible. It makes the interpretation of the results rather 
complex. However, also within the Likert scale people can assume an 
unequal interval between, for instance, agree and strongly agree and 
between agree and undecided.12 Such implicit differences in intervals, 
implying differences in strength of preference, are unknown to the 
researcher analysing the data.  
Baron and Ubel 73 found with the VAS exercise that mild conditions are often 
rated quite high in terms of priority compared to other conditions. The results 
were similar to the results of a person trade-off method. After the exercise 
with a VAS scale,73 the respondents were confronted with their priority 
ranking. They often adapted the ranking and gave more weight to those with 
a larger health gain from the treatment. It can be concluded that rating alone 
does not always give a good overview of respondents’ actual preferences 
for priority setting. The combination of rating and ranking may be a solution 
to get a more accurate idea of people’s preferences.73.  

4.3.2.3 Conjoint analysis and choice-based techniques 
Conjoint analysis is a method used to elicit the relative importance of 
different attributes (or criteria in the current study) of goods and services for 
consumers. Conjoint analysis is based on random utility theory. It assumes 
that people derive utility from the consumption of a good because of the 
characteristics of that good. Hence, the utility function of an individual is 
determined by the characteristics of the goods and services consumed. 
Similarly, the characteristics of health care programmes determine the utility 
of these programmes. By means of conjoint analysis, researchers try to 

derive the relative value or utility of health care programmes. Conjoint 
analysis can be performed using ranking, rating, or choice based 
techniques. In the context of preference elicitation regarding health care 
priority setting, it is mainly used in combination with choice experiments.  
The simplest form of a choice based method presents two scenarios that 
vary with respect to one or very few characteristics, and ask the respondent 
to make a choice.  
Tsuchiya et al. (2007)57 used a choice method to find out about the relative 
weight of socioeconomic characteristics and life expectancy, given that 
people are informed about the fact that life expectancy differs at baseline 
between socioeconomic classes. Figure 5 shows an example of a choice 
question, comparing two programmes with different outcomes in terms of 
life expectancy for people in the same socioeconomic class. 
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Figure 7 – Example of a choice question 

 
Source: Tsuchiya (2007)57 

More complex choice methods construct scenarios with multiple criteria (or 
attributes). A typical form of this method is the discrete choice experiment. 
First, criteria are selected that are considered important by the public for 
health care resource allocation. We call these “attributes”. Next, levels are 
assigned to each attribute. This results in a large number of potential 
scenarios (the more attributes and the more levels per attribute, the higher 
the potential number of scenarios). In order to reduce the number of choices 
to be made, factorial designs are used. Respondents are presented a limited 
number of questions involving a choice between two scenarios. Scenarios 
differ on several criteria at once. After the exercise, the data are analysed 
by using regression techniques. The relative importance or weight of the 
separate criteria, the rate at which individuals trade between these criteria 
and the overall preference for different combinations of levels of criteria, can 
then be determined.12  
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Figure 8 – Example of DCE question in Mortimer et al (2008) 

 
Source: Mortimer et al. (2008)39 

Another choice based method is a person trade-off. A person trade-off 
(PTO) asks the question who to treat and assumes that both severity of 
health and a potential for health after treatment are important criteria. 
Respondents need to indicate which group they would prefer to treat if there 
are x people in an adverse health situation A and y people in an adverse 
health situation B. x or y are varied until the respondent is indifferent 
between the two options. The social value of a health intervention for B 
would then be equal to x/y because B is x/y as undesirable as A. This 
approach has been challenged for its underlying assumptions, such as the 
transitivity principle, implying that if people consider treatment of 1 patient in 
state A to be equivalent to treating 10 patients in state B, and 1 patient in 
state B to be equivalent to 10 in state C, then they should find 1 in state A 
equivalent to 100 in state C.74, 75 Baron et al. (2001)73 used the following 
question “How many people saved from death is just as attractive as 
providing 100 people with [the condition-treatment pair].”73 Other studies 

using the PTO technique that satisfied our inclusion criteria, were not 
identified. 
The pie-method (allocation of points) often uses a visual representation of 
the total budget (circle) and asks respondents to cut the pie into pieces in 
correspondence with their preferences of health care resource allocation.12 
A variation of this technique has been used by Wiseman et al. (2005)18 
Respondents were asked to allocate $A10 million to different health 
programmes, treatments or groups of the populations (see Figure 9). The 
advantage of the pie method is that it makes the opportunity costs explicit. 
If more resources are devoted to one intervention, less remains available for 
the other interventions. Some also use a technique that does not ask to 
allocate a budget but where in the total package the budget should be 
diminished or enlarged.76, 77  
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Figure 9 – Example of a question using pie method 

 
Source: Wiseman et al. (2004)18 

The best-worst scaling technique is based on a theory about how people 
make best and worst choices from choice sets consisting of three or more 
elements. The elements can be anything, from criteria to complete 
interventions or diseases. However, in this context we are mainly interested 
in choices about decision criteria. The goal of a best-worst scaling choice 

experiment is to rank criteria and calculate their relative distance on a utility 
scale (see Figure 10 for a general example). This is repeated until multiple 
combinations have been presented to the respondents. As with discrete 
choice experiments, the number of scenarios to present to respondents can 
be reduced by using factorial design. Based on the results of the individual 
trade-offs, the weight of every criterion can be calculated.62 Variants of best-
worst choice experiments are the “best-worst scaling case 2” and the “best-
worst scaling case 3”. The difference lies in how the criteria are judged to be 
“best” or “worst”. In the case 2 version, respondents have to choose the best 
and worst criterion out of a list (see for instance Figure 10). In a best-worst 
scaling case 3, several criteria are combined into three scenario 
descriptions, amongst which the respondent chooses the best and the worst 
scenario (see for instance Figure 11). This case actually boils down to a 
discrete choice experiment with three alternatives, in which respondents 
make two choices, one about the most preferred alternative, one about the 
least preferred alternative (cfr infra).  

Figure 10 – Example of a general best-worst scaling exercise – case 2 

 
Source: Lee (2007)78 
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Figure 11 – Example of a best-worst scaling exercise – case 3 

 
Source: Janine van Til (personal communication) 
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Analytic hierarchy process (AHP) is a method that was introduced to 
support strategic decisions in the industry.79 It is an approach where a multi-
attribute decision problem is structured into a hierarchy of interrelated 
elements (see Figure 12). Independence across criteria is assumed. 
Analytic hierarchy processes have been applied within health care research 
to support shared decision making between patient and doctor about certain 
treatments.79, 80 
AHP uses a rating scale to express preferences for criteria and to express 
preferences for alternatives. Typically, AHP consists of two steps. First, each 
relevant criterion is compared with each other relevant criterion in a paired 
comparison, as in Figure 12. People determine the relative importance of 
one criterion compared to another by selecting a number on the scale. The 
closer to the left hand side, the more important the respondent considered 
life expectancy relative to quality of life. If the left hand side 9 is selected, 
the respondent considers life expectancy to be the only important criterion 
and quality of life to be not important. The same exercise is repeated for 
every possible pairwise comparison. This forms a comparison matrix with 
calculated weights, ranked eigenvalues (representing the weights), and 
consistency measures.79 Then, respondents are asked to rate each 
alternative (e.g. concrete disease) on each of the criteria, independent of the 
relative importance attached to the criteria. The eventual choice between 
alternatives can then be made by combining the scores and the weights for 
a specific case as a weighted average score, as in MCDA.  

Figure 12 – Phase 1 of the analytical hierarchy process: paired 
comparison between criteria 

In order to determine the need of patients for a better treatment, which 
feature of the patients’ life under current treatment is more important to 
you and to what extent?  
  9 – 8 – 7 – 6 – 5 – 4 – 3 – 2 – 1 – 2 – 3 – 4 – 5 – 6 – 7 – 8 - 9  
(his/her life expectancy)                 (his/her quality of life) 
  9 – 8 – 7 – 6 – 5 – 4 – 3 – 2 – 1 – 2 – 3 – 4 – 5 – 6 – 7 – 8 - 9 
(comfort of treatment)                 (his/her quality of life) 
  9 – 8 – 7 – 6 – 5 – 4 – 3 – 2 – 1 – 2 – 3 – 4 – 5 – 6 – 7 – 8 - 9 
(his/her life expectancy)                 (comfort of treatment) 

4.3.3 Evaluation of preference elicitation techniques 
As described by Ryan et al. (2001)12 there are four criteria to evaluate the 
methods for preference elicitation: validity, acceptability, consistency and 
reproducibility.  

4.3.3.1 Ranking techniques 
The acceptability of ranking exercises is high. Ranking has proven to be 
relatively easy to complete and easy to analyse.12. In combination with a 
face-to-face interview technique, response rates on ranking techniques 
varied between 75%30 and 83%18. The response rate of a postal 
questionnaire with a ranking exercise is usually much lower; e.g. 13.2 % in 
Dolan et al. (2005)43 
The evidence on the internal consistency is relatively weak. Mak et al. 
(2011)34 and Bowling et al. (1996)30 found that people rank young people 
very high and older people very low, suggesting a preference for treatment 
of younger people over the old. However, the same people gave in a rating 
exercise a very high weight to "everyone should have treatment", suggesting 
that the old should be treated in the same way as the young. This finding 
cannot prove internal inconsistency of the ranking technique, however, as 
the disparity in stated preferences could have been influenced by the 
wording and interpretation of the questions.12  
No data are available about the reproducibility of ranking exercises.  
Ranking techniques have limitations. First, because the decision-making 
context is most often lacking, respondents will not take the potential 
consequences (opportunity costs) of their choices into account when ranking 
options. Second, due to a lack of information about the strength of 
preference for each criterion, it is difficult to judge how important each 
criterion is in the list. One can at best only conclude that some criteria are 
more important than others. Third, when analysing the results of a ranking 
exercise, trade-offs between different criteria are not visible. Finally, since 
no options can be left out of the ranking or be put on an equal level in a 
ranking exercise, the results may not be valid. In some studies there are a 
lot of respondents that prefer equal preference, so leaving these out reduces 
the validity of the results.18 
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4.3.3.2 Rating techniques 
Likert scales seem relatively easy to complete.12 Some claim that rating 
scales are easier to answer than ranking scales.78 Response rates as high 
as 95% have been achieved49; 71% by telephone29 and 15%-51% by post.28, 

31  
Another observation with respect to rating scales is that different people may 
use different parts of the scale and some response options (e.g. the 
extremes) are systematically avoided by some respondents. This affects the 
mode, median, mean and variance obtained.78 Some claim that an important 
disadvantage of rating scales is precisely that people do not use rating 
scales consistently.62 
No information about reproducibility was found for rating studies. 

4.3.3.3 Choice-based techniques 
Choice-based methods require the respondents to choose between two or 
more alternatives. The act of choosing is believed to trigger preferences of 
respondents that lie close to reality. Some methods ask explicitly to choose 
between comprehensive cases, others decompose a decision problem into 
little choices and recompose these into overall preferences. When 
respondents are asked to express their preference on pairwise presented 
criteria or scenarios, one could argue that respondents lack the impact of 
their stated preferences on the general ranking of scenarios. This is the 
trade-off that one has to make when analysing the choice process in this 
manner. How good can someone express his or her opinion on a fragment 
of the decisions in comparison to a decision that takes into account all 
information at once? A possible solution could be to use a computer-based 
data collection system and order the programme to give feedback along the 
exercise. This system could provide an up to date score of the overall 
weighting of the criteria every time a question is completed. 
In choice experiments regarding health care priorities people might not want 
to answer. Making choices between groups of patients is often found to be 
morally difficult. Some studies excluded non-answers, others performed a 
sensitivity analysis of the answers54 and still others allowed people to state 
the reason why they did not (want to) choose.32.  

In order to improve the quality of responses in choice methods, Johri et al. 
(2009)26 carefully evaluated the effect of giving one group a moral reasoning 
exercise and the other group no exercise. They found that the intervention 
group, i.e. those respondents performing a moral exercise before the choice 
experiment, gave more “no preference” answers and less extreme answers 
favouring the young than the control group. Moreover, people from the 
intervention group did not put as much weight on the lifestyle factor in a 
coronary bypass scenario as the control group. This might indicate that if 
people perform a moral reasoning exercise before they complete the choice 
exercises, they tend to have a more balanced idea of criteria or are more 
doubtful about extremes especially related to age and lifestyle. 
Simple choice methods 
Regarding consistency, Johri et al. (2009) found good consistency between 
answers given to simple choice questions where only age differed between 
scenarios.26 Consistency was tested by presenting two identical choice sets 
to respondents, with only the tag being different between the choice sets: 
the first set concerned a choice between two patients needing a liver 
transplant, the second between two patients needing a lung transplant; only 
the age of patients was different. Responses were considered consistent if 
respondents made the same choice in both choice sets; i.e. twice either for 
the young or the old patient. The authors also assessed temporal stability of 
preferences. They found that people who were randomised to the group who 
did not do a moral reasoning exercise before answering the choice 
questions had less stable answers regarding age than people who were 
randomised to the group that performed a moral reasoning exercise.  
Discrete choice experiments 
Seven out of 23 papers using choice-based methods included in our 
literature review, used a discrete choice experiment (DCE) to elicit 
preferences for health care priority setting criteria. Discrete choice methods 
are based on random utility theory. In the statistical model used to analyse 
DCE data, it is often assumed that people have continuous preferences, 
meaning that there is always one criterion or one level that can be traded 
against another when making a choice who should receive priority for care. 
Empirical studies found, however, that this might not be the case in real life 
for some people, as demonstrated by the so-called non-traders. There is still 
discussion about the interpretation of these people’s responses in the 
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framework of this methodology.12 A way to find out whether people are 
actual non-traders or just uncertain about their choice (but still make a 
choice), is to add a “don’t know” and a “don’t want to answer” response 
option. 
Discrete choice experiments are sometimes experienced as difficult by 
respondents. It has been suggested that the amount of choices should not 
exceed 12 per individual. Moreover, in order not to make the choices too 
complex the number of criteria should not be higher than 5 to 6 and the 
levels should be chosen in function of a reasonable complexity.12  
In order to deal with the complexity of 10 attributes, Watson et al. (2012)61 
spent 45 minutes before the actual survey, explaining what each attribute 
meant and how the results would be used. In this way, they tried to anticipate 
to the critique on discrete choice methods that they induce strategic choice 
behaviour. However, some argue that considering several attributes jointly 
and forcing the respondent to make a trade-off would result in choices that 
are less related to self-interest and therefore closer to what they would like 
to pursue for society.50 
Roberts et al. (1999)71 explicitly provided a different amount of clinical 
information about the patients in three respondents groups and found that 
the more information was given to the respondents the less preference was 
given for a resources allocation according to the QALY maximization 
principle. This could suggest that people become more emotional or 
triggered in the way that efficiency is less important if more clinical 
information is given. Also Smith et al. (2003) emphasized that the challenge 
is to provide clearly defined information about attributes to avoid that 
respondents fill the “information gaps” with default assumptions concerning 
scenario characteristics.81 
For the analysis of the results of a discrete choice experiment complex 
statistical models are needed. These models are based on assumptions. 
How exactly the criteria are believed to interact with each other and how 
they should be interpreted are methodological assumptions that can change 
the results. However, the underlying assumptions of the data analysis are 
often not explicitly mentioned in papers reporting on empirical studies. Some 

                                                      
a  A dominant alternative is an alternative that is better on all attributes than the 

dominated alternative. 

assume a linear relationship between attribute levels and calculate the 
weight for each attribute, others assume that there is no linear increase in 
benefit within an attribute and calculate weights for each attribute level (e.g. 
Watson et al. (2012)61). 
Discrete choice experiments in combination with a computer assisted face-
to-face interview gave a response rate of 94.3% in one study.50 Others also 
find a high participation rate if respondents are first invited by post and take 
part in a face-to-face interview afterwards: 86%-99%.61, 71 Discrete choice 
experiment questionnaires sent by post generally have a much lower 
response rate. In Mortimer et al. (2008), the response rate was about 16%.39 
As for the acceptability of the discrete choice exercise in itself, the proportion 
of “don’t know” and “refuses to participate” are a good indication. Some 
studies only had 2% “don’t know” answers on every question56, others 
received up to 26.2% no responses and 22.2% refusals to participate.59  
Consistency tests, involving tests whether a dominant alternativea is 
preferred to a dominated alternative, show that between 3% and 6% of 
respondents fail this test.39, 56, 71 
An empirical study by Bryan et al. (2000)82 found good reproducibility of 
discrete choice experiments (test-retest kappa statistic of 0.71 for responses 
to identical choice questions on the same day and 0.65 for responses after 
2 weeks’ time).82 Moreover, the study found that random effects probit 
models based on the test data and re-test data were not statistically 
significantly different, giving support for the good test-retest reliability of the 
conjoint analysis. 
Pie method 
The pie method is often praised because it gives a realistic sense of the 
opportunity costs policymakers face when they have to make resource 
allocation choices. 
Regarding the amount of contextual information, Wiseman et al. (2004)18 did 
not find an effect on the outcome of a pie method when giving more 
information about the costs or expected outcomes of a health care 
programme. 
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The acceptability for pie methods is as good as 83% when used in face-to-
face interviews18 and 84% when used in combination with a web survey32. 
Using a postal questionnaire, Kinnunen et al. (1998) found a response rate 
of 59%.76 Another study found a response rate of only 65.1% for the pie 
method administered during a face-to-face interview.77  
Schwappach et al. (2006)32 found that 95% passed the dominance test with 
a budget pie method: people passed when they allocated a higher amount 
of points (proxy for budget) to the one scenario out of two that was better on 
all attributes.  Seventy-five percent also passed the transitivity test, which 
tracks if someone prefers A over B and B over C he/she also prefers A over 
C. 
When comparing the results over time and asking the same sample of 
people to retake the pie method exercise after 34 days, the authors noticed 
that respondents tended to discriminate more strongly between health 
programmes, e.g. by allocating significantly more or less points to 
interventions.32 
Analytic hierarchy process 
The greatest challenge for the validity of the AHP method is the ranked 
reversal phenomenon. Rank reversal happens when the introduction of 
another criterion induces a change of the desirability of a specific criterion. 
This happens if the criterion under consideration is as such not considered 
very important but it is closely related to another criterion that is highly 
important.80 However, new adjustments of the AHP method should be able 
to preclude rank reversal.12  
Rank reversal could also happen in other techniques, but is less likely to 
occur in techniques that ask respondents to consider all criteria at once, e.g. 
as in discrete choice experiments. Because AHP asks sequentially to 
consider two criteria out of a larger set, people could show a strong 
preference for criterion A if that criterion is compared with B, and a very weak 
preference for A if that criterion is compared to C. If subsequently B is 
compared to C, it could be that the respondents prefers B over C, even 
though this is not what would be expected based on the previous 
observations. However, because respondents did not have to rank all criteria 
at once, the scores on the AHP scales might come from a different 
underlying latent scale and might therefore not be directly comparable (e.g. 

a +9 in a comparison between two criteria may only correspond to a +1 in 
the comparison between two other criteria).  
For the analytic hierarchy process the act of responding is performed on a 
rating scale. Here, the same critiques are valid as for the rating exercises. 
On a large scale with 15 points, for instance, it is difficult to understand what 
exactly every point on the scale means when making a choice.  
Studies that used this technique found that mainly in face-to-face interviews 
there was a high level of acceptability. Some authors further found that 
people with a limited educational background did not have difficulties 
understanding the questions.12 
This method can also be employed with computer programs for data 
collection purposes. This makes it easier to calculate the weights directly 
and offers the possibility to show the weights along the progress of the 
respondents’ answers. The computer program can also use consistency 
tests such as transitivity. High levels of consistency have been reported in 
general.12 
Best-worst methods 
There were no studies in our systematic review that used a best-worst 
scaling (BWS) method. This method has been identified through hand 
searching and expert advice. We found a number of papers that assessed 
the performance of best-worst scaling methods and compared them to other 
methods. The evidence is mixed. Some authors find important differences 
in attribute weights between DCE and best-worst scaling,83, 84 while others 
find the attribute weights to be quite similar after rescaling.85, 86 Whitty et al. 
(2013) compared best-worst scaling and discrete choice experiments using 
empirical data and found that both techniques generally generated 
consistent results in terms of the strength of preferences for certain 
attributes. For example, respondents showed stronger preferences for 
preventive technologies or early diagnosis than for technologies improving 
quality of life, reducing side-effects or reducing waiting times. However, the 
relative attribute weights differed between DCE and BWS for some attributes 
(e.g. benefit and age) and as a consequence also the preference orderings 
of scenarios consisting of a combination of levels of attributes. People rated 
the DCE task as less difficult than the best-worst scaling task. The majority 
of the respondents preferred the DCE over the best-worst scaling task.83  
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This was also a finding in a study by Xie et al. (2014), investigating the 
possibility to elicit preferences for the EQ-5D-5Lb using BWS or DCE.84 The 
authors also found that the intra-class correlation coefficient, used to test the 
test-retest reliability of both techniques, was higher for the DCE than for the 
BWS.  
This contrasts with the results of a study by Potoglou and colleagues (2011), 
who found that the preference weights obtained by means of DCE and BWS 
do – in most cases – not differ significantly after rescaling.85 Similar findings 
were described by Severin et al. (2013)86. As Whitty et al. (2013), both 
Severin et al. (2013) and Potoglou et al. (2011) also found similar patterns 
in preferences.  
Best-worst scaling seems to be easier than ranking. Best-worst methods are 
believed to give more incentives to respondents to discriminate between 
alternatives than ranking and rating exercises. They ask for the most 
important and the least important alternative and do not allow for any middle 
ground.78  

4.3.4 Discussion and conclusion  
Comparing the validity of ranking, rating and choice-based methods on the 
basis of empirical research applying one of these techniques is difficult 
because studies use different criteria, different wordings, and different data 
collection interfaces, which all interact with the validity, reliability and internal 
consistency of the results. Some studies tried to test the validity of the 
method by using a second or third method in order to look at differences in 
outcome. Some found similar results, others found inconsistencies.  
Acceptability is a subjective criterion and depends for instance on the 
educational level of the respondents. The acceptability could also depend 
on the amount of information given to the respondents. The information 
could be structured in several ways. Some researchers provide a 
comprehensive introduction giving information about the need to ration 
health care, others merely make respondents aware of the fact that there is 

a limited budget for health care that needs to be spent according to general 
principles, still others provide ad-hoc information in every step of the survey, 
or even only if the respondents ask for it.   
Overall there was very little information about reproducibility of any of the 
preference elicitation techniques.  
Table 11 summarises some strengths and weaknesses of different 
techniques. 
When deciding which method to use, it is important to consider the possible 
hurdles or insights a specific method can provide relative to the aim of the 
study. Statistical efficiency and response efficiency need to be weighed 
against each other. The higher the statistical efficiency and the more built-in 
checks for the reliability and validity of the data, the longer the questionnaire 
and the lower the response efficiency. Respondents will disconnect when 
the burden is too high.  
Economists seem to favour DCE, because it is based on the utility theory, 
which is the foundation of classical welfare economics. DCE has the 
important merit of making opportunity costs visible and explicit to 
respondents, thereby representing more closely the decision problem 
policymakers are facing. Research with DCE is extensive, but translation 
towards real-life decision making is often still missing. We have chosen DCE 
for the current study based on the theoretical foundations of DCE and on the 
empirical evidence with regard to its acceptability. We considered that we 
could obtain a good balance between statistical efficiency and response 
efficiency by limiting the number of choice sets/questions to less than 9 per 
person (including a choice set with one dominant alternative to check for 
consistency) and distributing 24 different versions of the questionnaire (see 
paragraph 5.1.9 where we describe the design of our DCE). A further 
advantage was that DCE could be administered as a web-based 
questionnaire. 

  

                                                      
b  EuroQol health-related quality of life instrument with five dimensions and five 

levels per dimension 
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Table 11 – Overview of strengths, weaknesses and limitations of different preference elicitation techniques 
 Ranking Rating Simple choice DCE AHP BWS Pie method 

Strengths Allows the 
respondent to 
rank all elements  
Simple data 
analysis  

Relative simple 
exercise 
Strength of 
preference 

Simple exercise 
Potential to be 
realistic 

Complex choices, 
as in real life 
Info about trade-
offs and 
opportunity costs 

Both exercise 
about abstract 
criteria and 
concrete cases 

Easier than grand 
ranking exercise, 
because smaller 
exercises 

Relatively easy 
exercise 
Clear opportunity 
costs 
Good 
reproducibility 

Weaknesses Often more 
abstract 
exercises, less 
realistic 
If a long list of 
elements, could 
be difficult 
exercise 

Difficult to know 
how scale is 
interpreted by 
respondent 
(intervals) 

If choices per 
criterion, the 
respondent does 
not have a lot of 
information and 
loses overview 

Much information 
is retrieved from 
responses but a 
clear scope is 
needed to 
interpret results 
Complex data 
analysis  

Because answers 
only relate to one 
characteristic 
there is no 
overview for 
respondent of 
general ranking 
of criteria 

Outcome is not 
much better than 
ranking outcome 
of abstract 
elements, no 
concrete 
information 

Respondents 
may feel 
uncomfortable 
with the exercise 
if framed as 
allocation of a 
certain budget 
(monetary terms)  

Limitations No information 
about equal 
preferences or 
opportunity costs 
Difficult to use 
results for 
concrete policy 
making 

No info about 
opportunity costs 

   No opportunity 
costs or trade-
offs visible 

No clear info 
about choices or 
trade-offs 
between 
attributes 

DCE=discrete choice experiment; AHP=analytic hierarchy process; BWS=best-worst scaling 
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Key points 

 Ranking, rating and choice-based techniques can be applied in 
stated preferences approaches for eliciting quantified 
preferences from citizens. 

 No single technique stands out in all respects as the best 
approach for measuring preferences about reimbursement 
criteria. There is large variability in how the techniques are 
applied, which complicates the assessment of the validity, 
reliability, internal consistency and acceptability of the 
techniques. Most important is that the preference weights serve 
the final purpose of the exercise and withstand the 
reasonableness check.  

 Discrete choice experiments (DCE) are based on random utility 
theory and therefore preferred by economists. We have chosen 
this technique for the current study because it requires 
respondents to consider several criteria at once, similar to what 
decision makers are supposed to do in real life. Moreover, as 
research demonstrated good acceptability of DCE, we presumed 
to be able to obtain a good balance between response efficiency 
and statistical efficiency with a design that would require 
respondents to answer 9 choice questions, including a question 
that included a dominant alternative.  

 

5 SURVEY ON THE RELATIVE 
IMPORTANCE OF DIFFERENT DECISION 
CRITERIA FOR REIMBURSEMENT  

5.1 Methods 
For the measurement of the relative importance of different decision criteria 
for the reimbursement of health interventions according to the general 
public, we performed a large survey in a representative sample of the 
general population. The same survey was sent to a large group of 
stakeholders currently involved in decision-making processes on the federal 
governmental level in Belgium. We followed the practice guidelines for 
survey research published by the Ministry of the Flemish community to 
define the different phases of the project.87  

5.1.1 Choice of data collection technique 
We chose to perform a web-survey, giving also the possibility to request a 
paper version of the questionnaire. Web-surveys have the advantage that 
they can contain built-in dependencies and required fields.88 Questions on 
which a response is absolutely needed for the study purposes are typically 
conceived as required fields, i.e. if no answer is provided, the software does 
not move to the next question but gives a message that the question should 
be answered to be able to move to the next question. We applied this to all 
choice questions (see infra). Built-in dependencies are questions asked 
conditional upon a previous response. For example, when asked to make a 
choice between two scenarios, we asked people to indicate how certain they 
were of their choice. Only respondents who answered “very uncertain” or 
“uncertain”, were asked to state why they were uncertain. The “reason for 
uncertainty”-question is an example of a built-in dependency. 
In the paper version of the questionnaire these techniques cannot be 
applied. Therefore, the risk of unusable questionnaires is higher. However, 
the type of questions did not allow for telephone survey. 
Web-based questionnaires are more practical and budget-friendly. 
According to a survey from the Federal Public Service Economy, 84% of 
Belgian citizens used internet in 2013.3 It is therefore expected that the 
majority of the population would be able to participate in a web-survey, 
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although a bias towards specific population groups cannot entirely be 
excluded. The risk of responder bias is a general problem with every 
approach used, however, and can only be reduced by combining several 
survey techniques. We analysed the difference in characteristics of people 
who responded electronically and people who responded on paper. In 
addition, we examined whether people who responded immediately after the 
first invitation, after the first, second or third reminder had different 
preferences. The hypothesis is that preferences of late responders (those 
responding after a couple of reminders) are more likely to resemble those of 
non-responders than those of people responding immediately after the initial 
invitation.88 Of course, this is a hypothesis, for which there is – for obvious 
reasons – no evidence. 
Face-to-face interviews would have been very costly if we wanted to reach 
a representative sample of the general public in Belgium. Moreover, it is 
uncertain whether the quality of the data would have been much better with 
face-to-face interviews than with a web-based survey. The objective of the 
survey was not to explain the preferences. The exploration of possible 
reasons for making particular choices is the objective of the citizen-labs 
organised by the King Baudouin Foundation, subsequent to this survey. The 
citizen-labs are a qualitative approach that can help to understand the 
preferences of the public, the reasoning of respondents when considering 
several treatments and their weighting of pros and cons of different 
treatments. The citizen-labs will consist of three week-ends where citizens 
can interact with each other and with experts.  

5.1.2 Questionnaire development process 
A French and Dutch version of the questionnaire were developed by a native 
French-speaking researcher and a native Dutch-speaking researcher 
working together side by side and in continuous dialogue about the exact 
meaning of every single word used in the survey. The complete research 
team convened weekly to discuss any remaining open issues. Several 
rounds of revision were needed before a first version was ready for pre-
testing in both languages. The objective of the pre-test was to verify the 
comprehension of the questions in a selection of people. Every researcher 
of the team selected a number of people, with different socio-educational 
and socio-economic backgrounds, to fill out the questionnaire and discuss 
whether the questions were clear, whether they thought the survey was 

feasible and how they made their choices. A checklist of questions to ask 
and a process note was created to guide the researchers through the pre-
test interview (see Appendix). During the interview, the respondent was 
asked to read each question out loud. The researcher systematically asked 
for feelings, comprehension of the questions, how the respondent thought 
he or she was supposed to deal with the question and response options, 
and whether the explanations provided in the pop-ups were sufficiently clear 
and helpful. The pop-ups are explanations of difficult words used in the 
questionnaire, which are provided as footnotes in the paper version and as 
pop-up boxes in the web version when the respondents puts his or her 
cursor on the word. Respondents were also invited to explain how they 
made their choice and which reflections they made when making their 
choice in the choice questions.  
Twenty-two pre-test interviews were made. The team met two times to 
present and discuss the results of all pre-test exercises. The team 
subsequently agreed on solutions to problems of clarity or adaptations to 
improve acceptability and consistency. Modifications related to the framing 
of some questions, clarification of concepts and in one question the 
reduction of the number of response options to rank (moral reasoning 
exercise).  
The modified versions of the questionnaire were transferred into a web-
environment. We used LimeSurvey, an open source survey application, to 
develop the web-versions. Invitations to participate in the pilot test were 
accompanied by an information sheet about the questionnaire, similar to the 
information sheet for the general public who would receive the invitation.  
A pilot test of the survey was performed in 219 people, selected amongst 
the relatives and friends of employees of KCE. The objective of the pilot 
survey was to obtain more feedback on the feasibility, readability and 
comprehension of the questionnaire. Employees were asked to select 
respondents from all educational levels whenever possible. People who 
participated in the pilot survey were asked, at the end of the survey, to 
comment on (1) the formulation of the questions (clarity, comprehension), 
(2) the definitions of difficult words or words with a specific meaning and (3) 
the lay-out and form of the survey (font size, colours of text and background, 
readability). There was also space for free comments. The objective of the 
pilot survey was not to derive relative preferences for different decision 
criteria. This was not feasible, because the design of the survey requires 24 
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different versions of the questionnaire to be completed by a sufficiently large 
number of people (at least 1000) to be able to derive meaningful results from 
the survey results (see section on “survey design”). Expecting still a 
significant number of comments on the pilot version of the questionnaire, 
requiring additional modifications before starting the survey in the general 
public, and the absence of representativeness of the population filling out 
the pilot questionnaire, the relative weights of criteria obtained from the pilot 
survey would not have been meaningful or useful for comparisons anyway.  
A test-retest reliability check was performed in 42 people. Employees of 
KCE and students of the UHasselt participated in the test-retest surveys. 
The retest was performed on average two weeks after the test. The objective 
of the test-retest reliability check was to assess the stability of the answers 
and hence the reliability of the questionnaire. 

5.1.3 Sample selection 
A representative sample of 20 000 people from the Belgian general 
population, stratified by age and sex, was drawn by the National Registry. 
All people with a national number in the Belgian National Registry between 
20 and 89 years of age were eligible for participation. The invited sample 
thus consisted of about 1 out of every 430 persons of the Belgian population 
within the eligible age group. The selection started at the age of 20 to be 
able to select people up to the age of 89 and at the same time obtain seven 
categories with an equal age range (20-29, 30-39, 40-49, etc.). If the 
response rate across age and sex differs significantly from the expected 
response rate per category based on the stratified sample, we’ll check the 
need to weigh by age and gender in the analysis.  
Stratification by age and sex was considered important because literature 
suggests there is a relationship between preferences and age and sex. 
Other criteria that might determine preferences (e.g. being ill, being 
religious, etc.) cannot be included as sample selection criterion because this 
information is not available in the database of the National Registry. Place 
of residency is not included as a selection criterion, implying that place of 
residency is not assumed to be correlated with preferences regarding priority 
setting criteria. This may be a too strong assumption because place of 
residency may be correlated with level of income or education, which may 
in turn be correlated with preferences. However, the question then becomes 
which level of detail is relevant and should be envisaged if place of residency 

is to be included as a selection criterion. Every choice, from large to very 
small geographical entities, has weaknesses and strengths, but the effort 
and cost of including place of residence as a selection criterion might not be 
worth the benefit in terms of the representativeness of preferences we aim 
for. Uncertainty will remain. For the selection of a sample, an approval by 
the Privacy Commission (Sectoral Committee of the National Registry) had 
to be obtained. This has been provided on 3 February 2014, based on the 
deliberation of 11 December 2013 (RR 77/2013).  
In addition to the sample from the general public, we invited all members of 
nine decision-making or consultative bodies in health care on the national 
level, to fill out the survey. Their answers were analysed separately from 
those of the general public. A total of 421 members of decision-making or 
advisory organs were invited to participate in the survey. They included 
decision-making organs of 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 
and an independent advisory committee. 
The following advisory commissions and decision-making bodies received 
an invitation by email: 
 The Belgian Advisory Committee on Bioethics (Belgisch Raadgevend 

Comité voor Bio-ethiek / Comité consultative de Bioéthique de 
Belgique, independent advisory committee) 

 The Drug Reimbursement Committee (Commissie Tegemoetkoming 
geneesmiddelen / Commission de Remboursement des Médicaments, 
RIZIV / INAMI) 

 The Committee for the Reimbursement of Implants and Invasive 
Medical Devices (Commissie Tegemoetkoming Implantaten en 
Invasieve Medische Hulpmiddelen / Commission de Remboursement 
des Implants et des Dispositifs Médicaux Invasifs, RIZIV / INAMI) 

 The college of medical doctors-directors (College van geneesheren-
directeurs / Collège des médecins-directeurs, RIZIV / INAMI) 

 The Technical Medical Council (Technisch Geneeskundige Raad / 
Conseil Technique Médical, RIZIV / INAMI) 
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 Federal Agency for Medicines and Health Products (Federaal 
Agentschap voor Geneesmiddelen en Gezondheidsproducten / Agence 
fédérale des médicaments et des produits de santé) 

 Senate’s commission of social affairs (Commissie sociale zaken / 
Commission des affaires sociales) 

 Chamber’s commission public health (Kamercommissie Gezondheid / 
Commission Santé publique) 

 Policy Unit of the minister of Public Health (Beleidscel Minister 
Volksgezondheid / Cellule stratégique Ministre de santé publique) 

5.1.4 Anonymity 
The survey was performed anonymously. To ensure anonymity, KCE first 
developed a list of unique codes and sent this list to the National Registry. 
The National Registry allocated a code to each individual drawn randomly 
from the population registry and sent the invitation letters by regular mail on 
behalf of KCE. Responses arrived directly at KCE with only the respondent’s 
code and not his/her address. The data and information streams are 
presented in Figure 13. 
People who preferred to fill out a paper questionnaire were asked to call the 
National Registry. The information on how to request a paper version was 
provided in the invitation letter. When a person called, the National Registry 
then asked for the unique code of the respondent, wrote this on the 
questionnaire and sent a paper version of the questionnaire to the 
respondent, together with a pre-stamped envelope addressed to KCE. As 
such, also the paper responses arrived directly at KCE, with only the 
respondent’s code and not his/her address.   
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Figure 13 – Survey process 
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5.1.5 Invitation letters and reminders 
Twenty thousand people received a letter from KCE, inviting them to 
participate in the survey. The letter explained the objective of the study and 
referred to a web-page where people could log in using their personal code 
mentioned in the letter.  
Three reminders were sent to non-responders, each one two weeks after 
the previous mailing as recommended in several methodological reference 
documents.88 KCE provided the codes of respondents to the National 
Registry to let them know who should not receive a reminder. The initial 
invitation letter as well as the reminders contained more detailed information 
about the survey. 
The letters contained information on: 
 the objective of the study; 
 the importance of participating; 
 the respondent’s unique personal access code; 
 the anonimity of the survey; 
 how to request a paper version of the questionnaire; 
 informed consent; 
 the citizen’s laboratory organised by the King Baudouin Foundation.  
It was also explained that by participating, people consented to analysis of 
their responses but that no individually identifiable responses would be 
made public. The invitation and reminder letter and the complementary 
information sheets included in the mailings can be found in appendix. 

5.1.6 Preference elicitation technique 
Based on the overview of the advantages and disadvantages of different 
preference elicitation techniques (see 4.3), the discrete choice experiment 
(DCE) technique was chosen for collecting the data on relative preferences 
in our survey. DCE is considered to be a difficult technique but possibly fitting 
best our purpose of deriving relative preferences for different criteria. This 
technique is well embedded in economic theory and resembles best the 
actual difficulty of making decisions. Compared to for example a rating and 
ranking exercise, DCE has the advantage to let all attributes be weighted in 

the decision at once. In theory, this should maximize the information that 
can be obtained from the respondent’s choices. 
In DCE, respondents are asked to choose between two or more different 
hypothetical alternatives, where each alternative is described by a set of 
attributes (characteristics). The attributes are the same for the alternatives, 
only the levels differ between them. Based on the choices people make 
when confronted with different choice sets, one can determine the relative 
importance of each attribute in the choice. For example, current life 
expectancy and quality of life could be two attributes of therapeutic need. If 
you want to know the relative importance of life expectancy as compared to 
quality of life for defining therapeutic need, you could present a number of 
choice sets to respondents where the levels of life expectancy and quality 
of life differ between the scenarios among which the respondent has to 
choose. Based on the choices he/she makes, it will become clear which 
attribute is most important for the decision.  
Because we were solely interested in the relative importance of the 
attributes, we used an unlabelled DCE.89 In unlabelled DCE, the labels of 
the alternatives have no meaning in themselves (e.g. alternative 1 and 2). 
This implies that trade-offs are fully dependent on the attribute levels.  
We used a DCE with two alternatives to choose from. An issue with DCE is 
that the number of possible choice sets increases exponentially with the 
number of attributes and levels. Obviously, the higher the number of 
attributes and the higher the number of levels per attribute, the higher the 
number of possible scenarios. With four attributes and (only) three levels 
within each attribute, 81 different scenarios can be described and 
mathematically 6561 binary choice sets are possible, including sets that 
would never be included in an actual DCE such as scenarios that are 
compared with themselves, or sets that are the same in content but different 
in order of presentation (left and right). There are 80*81 = 3240 binary choice 
sets that differ in content. It was obviously impossible to present all possible 
choice sets to each respondent. Therefore, the number of choice sets per 
respondent had to be reduced. This was done according to experimental 
design principles (as described in 5.1.9). 
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5.1.7 Criteria  
As explained in section 1.1, the focus of this study is on reimbursement 
criteria, rather than on general ethical principles for reimbursement. Given 
the typical incremental nature of reimbursement decisions in health care, it 
is important to also put the criteria into this context. The alternative to which 
a new intervention is compared is not necessarily an active treatment. It can 
be “no treatment” or “best supportive care” if no alternative treatment exists. 
The criteria included in the survey were therefore always defined “given the 
currently available treatment or care” or “compared to the currently available 
treatment or care”, depending on whether the question related to the need 
for a better treatment, or the added value of a new treatment respectively.  
The questions of our survey were structured in three blocks, corresponding 
to question 1 and 3 of the KCE MCDA framework (see Table 6: therapeutic 
need, societal need and added value of treatment. We did not include 
medical need, which refers to the severity of illness as reflected by its impact 
on patients if no treatment would be provided. As our focus is on incremental 
decisions, therapeutic need is more relevant than medical need. A high 
medical need may correspond to a low therapeutic need if an effective 
treatment is already available for the disease. 
The attributes and levels were operationalised as presented in Figure 14. 
These operational descriptions were used to construct the DCE scenarios 
in each block. 
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Figure 14 – Blocks, attributes and levels used in the survey 

 

•Discomfort / inconvenience of current treatment
• Patients ...

- experience much discomfort from current treatment 
- experience little discomfort from current treatment

•Quality of life with current treatment 
• Patients ...

- currently have a quality of life of 8 out of 10 
- currently have a quality of life of 5 out of 10
- currently have a quality of life of 2 out of 10

•Life expectancy
• Patients ...

- no longer die from the disease
- die 5 years earlier than people without the disease 
- die almost immediately from the disease, despite current care

•Age group
• Patients ...

- are older than 80 years of age
- are between 65 and 80 years of age
- are between 18 and 64 years of age
- are younger than 18 years of age

Therapeutic need: characteristics of the health condition, given current standard treatment

•Prevalence
• The disease ...

- is rare: less than 2000 people in Belgium have the disease
- is not so frequent: between 2000 and 10 000 people in Belgium have the disease
- is rather frequent: between 10 000 and 100 000 people in Belgium have the disease
- is very frequent: more than 100 000 people in Belgium have the disease

•Disease-related public expenditures
• - Little public expenditures per patient

- Much public expenditures per patient

Societal need: characteristics of the illness
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Discomfort of treatment was included because it is one of the decision 
criteria defined by Royal Decree in Belgium.90 It refers to the inconvenience 
of a treatment, 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).  
Life expectancy and quality of life are both components of the QALY 
concept. Quality of life and life expectancy were included as separate criteria 
to allow people to make a trade-off between living long and living good. 
Quality of life was described as having five dimensions (as in the EQ-5D): 
mobility, self-care, usual activities, physical pain and mental suffering 
(anxiety/depression). 

Age, although not considered to be a criterion as such, was added to put 
“impact of disease on life expectancy” into perspective. It is difficult for 
respondents to judge the importance of losing 5 years of life expectancy 
without knowing the age of the patient. We wanted to leave open the option 
of having different preferences for life expectancy depending on age and 
therefore included age as a descriptive fact. This had no impact on the 
design of the questionnaire, but had to be taken into account in the analysis 
of the data. 
The frequency of disease was included because we wanted to know to 
what extent the “rarity” as such is an important criterion for defining needs, 
independent from the severity of the disease. It refers to prevalence of the 
disease.  
The 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 new treatment, compared to the already available treatment ...
• [impact on the discomfort of treatment]

- reduces the discomfort of treatment for the patient 
- gives as much discomfort to the patient 
- increases the discomfort of treatment for the patient

• [impact on quality of life]
- improves the quality of life of patients
- does not change the quality of life of patients
- reduces the quality of life of patients 

• [impact on life expectancy]
- does not change the life expectancy of patients 
- increases the life expectancy of patients

• [impact on the prevalence of the disease]
- cures fewer patients
- cures an equal number of patients 
- cures more patients

• [impact on public expenditures]  
- reduces the disease-related public expenditures per patient
- does not change the disease-related public expenditures per patient
- increases the disease-related public expenditures per patient

Added value of the new treatment compared to the existing alternative
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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. In contrast to the needs-
assessment, where the individual patient-related criteria (in therapeutic 
need) were considered separately from the society-related criteria (in 
societal need) to keep the task manageable and clear, all attributes were 
considered at the same time in the added value assessment. The attributes 
in the added value assessment were all related to the impact of the new 
treatment, hence treatment-related attributes. For the clarity and feasibility 
of the questionnaire, it was considered useful to make this distinction 
between condition-related individual attributes, condition-related societal 
attributes and treatment-related attributes.   
The attributes for therapeutic and societal need both described the situation 
of a patient group or illness with current treatment. There is no comparator 
involved in these attributes. This contrasts with the attributes for added 
value, which describe how a new treatment improves the attributes 
compared to current treatment.    

5.1.8 Discrete choice experiment choice sets 
Each choice set consisted of two alternatives between which the respondent 
had to choose. The alternatives did not represent a specific disease or 
treatment but were generic. 
 In the first block respondents were asked to choose the scenario in 

which the need for a better treatment than the one that already exists is 
the highest from the patient’s point of view (see Figure 15 for an 
example of one DCE question on therapeutic need). The scenarios 
related to different patient groups. 

 In the second block respondents were asked to choose the scenario in 
which the need for a better treatment than the one that already exists is 
the highest from the societal point of view (see Figure 16 for an example 
of one DCE question on societal need). The scenarios related to 
different diseases. 

 In the third block respondents were asked to choose the new treatment 
that he/she would most prefer to be reimbursed, if the two treatments 
were for the same disease. The one that the respondent chose is 
considered to have the highest added value according to the 
respondent (see Figure 17 for an example of one DCE question on 
added value of treatment).  
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Figure 15 – Example of a DCE question for therapeutic need 
Example: 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 
 

Figure 16 – Example of a DCE question for societal need 
Example: 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 
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Figure 17 – Example of a DCE question for added value of treatment 
Example: 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 
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5.1.9 Design of DCE choice sets 
If no practical limits are taken into account, a full factorial design using each 
combination of the levels of all attributes would be ideal. It would allow the 
estimation of all main attribute effects and all interaction effects between 
attributes. However, this becomes unfeasible when the number of attributes 
and levels rises.91 Even a fractional factorial design, i.e. a reduced design 
where higher-order interactions (e.g. three-way and up) can no longer be 
estimated unconfounded, might prove too large in terms of different survey 
versions and required sample size to be feasible. Following Reed Johnson 
et al (2013), we took the following general design issues into account: 
 Dominant choice sets: in the Therapeutic need and Added value 

domain, the levels are assumed to have a certain order. A dominant 
choice set then is a set were the levels of the attributes of one 
alternative are systematically higher ranked than those of the other 
alternative. These were removed from the set of possible choice sets 
(design space). 

 Overlap: when for the same attribute the levels are the same between 
the two alternatives, there is overlap between the choice sets. Because 
there are only two attributes in the Societal need domain, no 
overlapping choice sets were retained. For the Therapeutic need and 
Added value domain, a maximum overlap of one attribute was allowed 
for. 

 Implausible combinations: in each domain, there was a check on 
combinations of attribute levels that are implausible or illogical. None 
were found. 

 Balance between response efficiency and statistical efficiency: 
statistical efficiency is about minimizing the confidence intervals around 
the paramater estimates of the model given a particular sample size. 
Response efficiency is about measurement error due to factors related 
to the respondent, like fatigue, inattentiveness, non-comprehension. 
The two are often in conflict about number of choice sets per respondent 
or number of attribute combinations. Given the more abstract, general 
nature of the topic, we favoured response efficiency over statistical 
efficiency. 

The following sections describe in detail the design choices made per 
domain.  

5.1.9.1 Societal need domain 
In the Societal need domain, the respondent was asked to choose between 
two diseases for which it is the most important to develop a new and better 
treatment. The diseases were defined in the choice sets by two attributes: 
the per-patient public expenditure related to the disease and the prevalence 
of the disease. The attribute public expenditure had two levels: little and 
much. The attribute prevalence had four levels: less than 2000 patients, 
between 2000 and 10 000 patients, between 10 000 and 100 000 patients, 
and more than 100 000 patients. Combined in a choice set, this gives eight 
different sets. The DCE with two choice sets then has 64 different 
combinations, of which 40 combinations have at least one overlapping 
attribute between choice sets. This rule also excludes the choice sets that 
have the same levels per attribute in each set (i.e. all attributes overlap). The 
remaining 24 combinations consist of 12 different choice sets, each used 
twice (set A for alternative 1 and set B for alternative 2; set B for alternative 
1 and set A for alternative 2) (see Figure 18). 
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Figure 18 – Choice set design in the Societal need domain 
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5.1.9.2 Therapeutic need domain 
In the Therapeutic need domain, the respondent was asked to choose 
between two groups of patients for which it is most important to develop a 
new and better treatment. The groups of patients were defined by four 
attributes: quality of life, discomfort, age, and life expectancy (for the levels, 
see Figure 19). After discarding dominant choice sets and choice sets with 
more than one attribute overlapping, we retained 2268 combinations as 
design space. From these, 72 combinations were determined by searching 
for a D-optimal design for a main effects and 2-way interactions model (see 
Figure 19). A D-optimal design allows to estimate the parameters of the 
model without bias and as precise as possible, given the constraints on the 
number of choice sets and the chosen statistical criterion. We chose the D-
criterion, the determinant of the information matrix (|X'X| with X being the 
model matrix of the parameter estimates). The algorithm for D-optimality 
maximizes the D-criterion.92 In our case, we estimated non-linear models 
(see below in 5.1.13).  
For non-linear models, the efficiency or optimality of the design does not 
only depend on the information matrix, but also on the unknown parameter 
estimates.93 Because we had no prior information on the relative 
preferences of our chosen attributes we assumed zero prior parameter 
values.  
As an alternative, we could have applied a Bayesian approach to the D-
optimal design94. This means we would use available information on likely 
parameter estimates to specify a proper prior distribution of the parameter 
estimates as input to the design process91. If the informative prior distribution 
is correctly specified, the Bayesian algorithm to construct choice sets would 
avoid dominant choice sets and would result in more precise parameter 
estimates than with the current assumption of zero prior parameter values, 
given an equal number of respondents. However, we felt that the prior 
information available on the preferences for the chosen attributes levels was 
insufficiently univocal and backed by scientific evidence to construct an 
informative prior distribution. Taking this into account and the fact that the 
difference between our approach and a Bayesian approach would mainly 
influence precision of our estimates and not possible biases, we opted to 
use the design approach described in the previous sections.   

The resulting 72 combinations gave 24 versions with three choice sets 
randomly assigned per version.  

Figure 19 – Choice set design Therapeutic need domain 
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5.1.9.3 Added value domain 
In the Added value domain, the respondent was asked to choose the new 
treatment out of two for the same disease that deserves most to be 
reimbursed by the health insurance. The treatments were defined by five 
attributes: change in quality of life, change in life expectancy, treatment 
comfort, change in prevalence, and budget impact (see Figure 20). After 
discarding dominant choice sets and choice sets with more than one 
attribute overlapping, we retained 7530 combinations as design space. From 
these, 96 combinations were determined by searching for a D-optimal 
design for a main effects and 2-way interactions model (see Figure 20). 
These 96 combinations gave 24 versions with 4 choice sets randomly 
assigned per version. 
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Figure 20 – Choice set design Added value domain 
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5.1.10 Survey versions 
Combining the Therapeutic need domain, Societal need domain, and Added 
value domain choice sets resulted in 24 different versions of the survey. 
Additionally, one dominant choice set was added to be able to check 
comprehension and attentiveness in respondents. Each survey version 
consisted of three Therapeutic need domain choice sets, one Societal need 
domain choice set, four Added value domain choice sets and a dominant 
choice set from the Added value domain (see Figure 21). The dominant 
choice set was put in the middle of the Added value domain choice set block. 

Figure 21 – Survey versions 

 
   

5.1.11 Survey completion and response registration process 
The twenty-four different versions of the questionnaire were encoded in 
LimeSurvey. When respondents entered the link to the web-survey 
mentioned in their invitation or reminder letter, they arrived at a welcome 
page, where they had to enter their personal code and choice of language 
to be able to continue. The welcome page also allowed for signing out of the 
survey. As soon as respondents had filled out their personal code, they were 
encoded as responders.  
To have as representative responses as possible on each of the 24 versions, 
people of the same sex and age category received versions in the order of 
logging into the system. For example, the first man between 40 and 49 years 
of age received version 1 of the questionnaire, the second man between 40 
and 49 years received version 2 and so on. With the 25th man between 40 
and 49 years of age logging in the cycle restarted from version 1.  
All choice questions were made obligatory, meaning that the respondent 
could not continue the survey if he/she did not respond to the question. It 
was possible to discontinue the survey and continue later on or to quit the 
survey altogether before completion. Incomplete responses were also 
encoded in the response database. Hence, in the description of the analysis 
sample, incomplete responses include both incomplete electronic 
responses and incomplete paper responses.  
The members of the decision-making or consultative bodies received exactly 
the same questionnaire(s) as the general public. As for the general public, 
they entered the web-system and received one of the 24 versions according 
to the order in which they entered the system. 
People requesting a paper version received either version 19, 20, 21, 22, 23 
or 24.  
Respondents who filled out the survey, either on the web or on paper, were 
asked at the end of the survey whether they would be prepared to be 
contacted for participation in the citizens’ labs organised by the King 
Baudouin Foundation. The objective of the citizens’ labs is to explore more 
in depth, with a small group of people who participated in the survey, the 
results of the survey, the current reimbursement decision-making criteria 
and possible improvements to these criteria. The participants to the citizens’ 
labs could consult and hear experts.  
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5.1.12 Survey structure 
The survey contained a set of demographic questions (such as age, sex, 
employment status, living situation, children Y/N, educational level), 
personal questions (general health level, severe disease Y/N, severe 
disease loved ones Y/N, affordability health care services), the choice sets 
for therapeutic need, societal need and added value and a moral reasoning 
exercise. The full questionnaire, in Dutch and French, can be found in 
appendix. 
The demographic questions were split up. Part of the questions appeared at 
the very beginning of the survey, to have an easy start. Another part of the 
demographic questions was put at the end. 
The moral reasoning exercise was basically meant as a “warming-up” 
exercise, to let respondents think about making choices in health care. It has 
been shown in literature that such a moral choice exercise improves the 
validity of the results of a discrete choice experiment.26 Respondents were 
asked which kind of treatment they would give priority when having to decide 
about spending the resources of the health insurance to medical treatments. 
Six principles were presented. The list of principles was not exhaustive, of 
course, but because of the nature of the exercise, this was considered less 
important for our purposes. After making their choice of principles on which 
they would base their decisions, respondents were asked to order the 
principles they chose according to importance to them.  
Each choice set was followed by a question about the level of certainty of 
the response. Respondents could indicate whether they were not certain at 
all, not certain, certain or very certain about their choice. This question was 
added for each choice question because the pilot survey showed that some 
respondents found it very difficult to make a choice. Not giving the 
opportunity to highlight that the choice made was not a very clear choice 
would likely increase the drop-out of the survey. For the choice sets included 
in the “added value”-block of questions, people who indicated being 
uncertain or very uncertain were moreover asked why they were uncertain. 
Three options were given, plus an open option “other”: (1) both treatments 
are equally good, it does not matter for me which one will finally be 
reimbursed, (2) none of the options deserves reimbursement and (3) the 
choice is difficult. Adding this possibility of specifying why the choice that 
had to be made (compulsory question) was uncertain, was again a result of 

the comments received during the pilot test. Another option would have been 
to add a third response option “don’t know” next to the two alternatives 
between which the respondent had to choose, but this was considered 
“dangerous” for the design. It might have increased the number of undecided 
respondents significantly and therefore reduce the information on the basis 
of which an analysis could be made. Even people who feel only a little 
uncertain might be tempted to choose the “don’t know” option to opt-out, 
despite a (weak) preference for one of the two alternatives. The underlying 
assumption is now that people who are undecided have chosen randomly 
one of the two alternatives to be able to continue the survey.  

5.1.13 Data analysis  
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. 

Test-retest 
The test-retest reliability was analysed with descriptive statistics and with 
Cohen’s Kappa as a measure of agreement. 

Sample characteristics 
Sample characteristics were analysed with descriptive statistics. The 
reported age category and gender was used in the analysis rather than the 
data available from the National Registry to take into account the possibility 
that the survey was completed by someone other than the invited. This 
seems to have been the case for 37 (0.8%) respondents with a different 
reported age category and for 159 (3.7%) with a different reported gender 
compared to National Registry data. 
The comparison between the age and gender distributions of the sample 
and those of the general population was made with Χ² tests. 
Descriptive statistics were produced for several sub-groups of respondents, 
i.e. the group of respondents participating after initial invitation, after first 
reminder, after second reminder and after third reminder.  
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Relative preference weights analysis 
Several methods to calculate attribute weights from the results of a discrete 
choice experiment have been described in literature.95.Some of these 
methods require at least one quantitative attribute to ensure useful 
interpretation (e.g. price, survival in years or income for the calculation of 
marginal rates of substitution or willingness to pay). We used two different 
algorithms for the calculation of the relative weights per attribute: an 
algorithm based on differences in log-likelihood and an algorithm based on 
the range of the coefficients per attribute.  
The following steps were taken: 
1. Estimation of a multinomial logit regression – also referred to in 

literature as conditional logit – model:  
a. The model contained only alternative-specific variables, 

representing the attributes of the choice sets. All main effects of the 
attributes were included in the model. The model has the general 
form of  

  
where the dependent variable of the multinomial logit model 
represents the probability ܲ that respondent ݅ chooses alternative 
݆ out of ݇  alternatives (two in this study). βis the matrix of estimated 
coefficients. X௜௝்  represents the transposed matrix of attribute 
values as presented to respondent ݅ in alternative ݆ (see point c 
below on the coding used for the attribute values). The coefficients 
for the model parameters were estimated by full information 
maximum likelihood method using the Newton-Ralphson numerical 
optimisation routine96. For the general population, each model was 
estimated a second time with a weight correcting for age and 

                                                      
c  It was our deliberate choice to exclude such implicit “additional information” 

from our design, because the additional information may be based on 
emotions, personal experiences, etc. which influence the choice 

gender distribution to correspond with the Belgian population. If the 
results are very similar, the unweighted models are used. 

b. No intercept was included in the model because the alternatives in 
our DCE were unlabelled.97 For example, in Societal need, the 
diseases between which respondents had to choose were both only 
defined by their attributes, no other information was provided. 
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 “disease 2” – have 
no meaning in themselves. Thus, trade-offs can only depend on the 
attribute levels, and not on other information meaning that the 
respondent has no other reason than the attribute levels to choose 
one or another disease. This is different in labelled DCE, where the 
label of the alternative can be part of the trade-off because it can 
represent additional information (e.g. instead of disease 1 and 2, 
lung cancer and pulmonary disease).c 

c. Effect coded contrasts rather than dummy coded contrasts were 
used for the model parameters of the attribute values.97, 98. 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 ݊ െ 1 levels per 
attribute (with ݊ 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 explicitly part 
of the estimation process in case of effect coding. 

d. The model fit was assessed by  
i. comparing the observed proportions of alternative 1 and 

alternative 2 with the model predicted proportions of alternative 
1 and 2.  

independently of the definition of the attributes. In that case, it becomes 
impossible to estimate the pure impact of the specific attributes. Because we 
want to develop a generic system, we need to have weights for generic 
attributes, independent of specific cases.   
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ii. calculating the percentage of the choices correctly predicted by 
the model by comparing per choice set included in the 24 
versions of the questionnaire the actual alternative chosen and 
the alternative with the largest probability of being chosen as 
predicted by the model. 

e. As the model coefficients estimated as such are not easily 
interpretable, we used two derived units: 
i. Utility values: for each scenario (i.e. a particular combination of 

levels for each attribute), the coefficients of the levels were 
summed. Higher values reflect a higher therapeutic need, 
higher societal need or higher added value, depending on the 
domain. 

ii. Probability of chosing a specific scenario out of the full set of 
scenarios that can be described by combining levels of different 
attributes: 	

  
with ܲݐ݁ݏ the percentage of respondents that would choose a 
particular scenario given the choice between ݇  other scenarios. 
 ௜ is the sum of the coefficients per the chosen level ofܥ∑
attribute. 

2. Calculation of relative preference weights using the log-likelihood 
method: 
a. Calculate the log-likelihood for the model. 
b. Calculate the log-likelihood for the model minus one of the 

alternative specific variables, which represents the attribute of 
interest (=the reduced model). 

c. Test if the reduced model is statistically equal to the full model with 
the likelihood ratio test. If the test rejects the equality hypothesis, 
consider the relative importance of the removed attribute to be 
different from zero. 

d. Calculate the difference in log-likelihood between the full and each 
reduced model as a measure of relative importance of the attribute, 
and convert to a proportion.  

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

3. Calculation of relative preference weights using the coefficient range 
method: 
a. For each attribute, calculate the range between the coefficients of 

the individual levels.  
b. Convert to a proportion  

 
with Ci the coefficients of the individual levels of attribute i and j the 
number of attributes. 

Although age was included as an attribute in the choice sets of the 
Therapeutic need domain and in the model, already from the start we did 
not consider age as a separate criterion for assessing Therapeutic need, but 
rather as a piece of information respondents need to assess the relative 
importance of the disease specific life expectancy. We assumed that the 
utility loss of life year losses – and hence the perceived therapeutic 
need – might vary with patient age. Therefore, the age of the patient 
population had to be specified. For the model development, we included age 
and life expectancy as two separate variables. The relative weights for 
Therapeutic need were calculated in two different ways: 
 Including age in the calculation in order to show the weights 

corresponding to the way the choice sets were presented to 
respondents. 

 Excluding age in the calculation because in the MCDA application age 
is not considered for evaluating Therapeutic need. 

The relative weights of different criteria were calculated for the entire 
sample, as well as for subgroups of respondents. We defined subgroups by 
self-reported age category, by self-reported health status, by self-reported 
uncertainty of responses, and by number of reminders received.  
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For self-reported age category, we used the levels as presented to the 
respondents. For self-reported health status, we reduced the original five 
levels as follows: "very bad”, “bad”, and “mediocre” were labelled “not in 
good health”, while “good” and “very good” were labelled “in good health”. 
For the uncertainty of the responses, we calculated a certainty index per 
respondent:  
 We reduced “very uncertain” and “uncertain” to “uncertain”. Similarly, 

we reduced “certain” and “very certain” to “certain”. 
 Per domain, we used the most frequently reported certainty answer to 

classify a respondent as certain or uncertain for the answers in that 
domain. 

For each subgroup, the algorithm outlined above was used giving a set of 
weights per subgroup.   
 
Key points 
General approach 
 The discrete choice experiment technique was chosen to elicit 

public preferences, based on the advantages and disadvantages 
of each technique described in the literature review.  

 A web- and paper-based survey was performed in a 
representative sample of the general Belgian public, drawn at 
random from the National Registry, stratified by age and sex. 
20 000 Belgian citizens were invited to participate. 

 The questionnaire was developed in Dutch and French, pre-
tested and pilot-tested before launch. A test-retest reliability 
study was performed. 

 Participation in the survey was anonymous. 
 24 versions of the questionnaire were developed, differing only in 

the contents of the choice sets of the discrete choice experiment, 
in order to cover a sufficiently large range of scenarios. 

Structure of the questionnaire  
 The questionnaire had three blocks of questions, relating to 

different aspects of the reimbursement appraisal process: (1) 
therapeutic need, (2) societal need and (3) added value of the new 
treatment. 

 For therapeutic need, three criteria were defined: discomfort of 
current treatment, quality of life with current treatment and life 
expectancy with current treatment.  

 For societal need, two criteria were defined: public expenditure 
per patient with the disease, prevalence of the disease. 

 For added value of the new treatment five criteria were defined: 
improvement in life expectancy compared to current treatment, 
improvement in quality of life compared to current treatment, 
improvement in treatment comfort, reduction in public 
expenditure of the disease per patient and reduction in 
prevalence of the disease. 

 Respondents had to answer three choice sets for therapeutic 
need, one for societal need and five for added value.   

 In addition, a set of questions relating to demographic and other 
respondent characteristics were asked. 

Data analysis 
 A multinomial logit model was estimated to allow the derivation 

of the relative preference weights for the criteria in each domain. 
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5.2 Test-retest reliability  
About half of our test-retest sample were Dutch-speaking women (see Table 
12). The median time between test and retest was 14 days (Inter-quartile 
range (IQR)=3; see Figure 22). 

Table 12 – Gender and language distribution of test-retest sample 
  French-speaking Dutch-speaking 
  N % N % 
Female 12 28.6% 19 45.2% 
Male 1 2.4% 10 23.8% 

Figure 22 – Distribution of time between test and retest 

 

The overall agreement between test and retest was Cohen’s Kappa = 0.7 
(approx. 95% CI: 0.62–0.77). Over all choice sets, the majority of the 
respondents chose the same alternative in test and retest. In 323 out of the 
378 choice sets (85.4%) completed by all respondents in the test phase, the 
choice was the same in the retest phase. However, this correspondence 
varied per domain and per question (see Figure 23). Correspondence 
between test and retest answers was generally less for the therapeutic need 
domain than for the added value domain. For some questions, the 
correspondence between the test and the re-test was very high (95% of the 
respondents made the same choice in the test and re-test phase), whereas 
for some other questions the correspondence was 74% (question 3 in the 
Therapeutic need domain). It should be noted that the number of people who 
participated in the test-retest exercise was rather limited (N=42) and drawn 
from a selected population (mainly people with higher education and in paid 
work). This may lead to a biased estimate of the test-retest reliability.  
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Figure 23 – Correspondence between answers in test and retest  

 

5.3 Sample characteristics 
5.3.1 Demographics of the general population sample 
Of the 20 000 invited people, 14 had died between the drawing of the sample 
and the receipt of the invitation letter. Of the remaining 19 986 people invited, 
4810 (24%) started the web-survey or sent back a paper questionnaire, and 
1027 (5%) explicitly stated that they did not want to participate. Of those who 
filled out the survey, 27% responded to the initial invitation, while 
respectively 34%, 19%, and 20% responded after the first to third reminder. 
Over 91% (3918) completed the survey in a web interface, the others on 
paper. For comparison, according to the Federal Public Service Economy, 
about 82% of the Belgian citizens regularly access the internet.3 About 66% 
of the respondents filled out the Dutch survey and about 34% the French 
survey.  

In total, 4485 respondents (22.4% of invited; 93.2% of respondents) 
answered all choice sets. Of these, 52.1% were women (compared to 51.3% 
in the total population between 20 and 89 years of age). Two checks were 
performed to assess the consistency and possibly the comprehension of the 
respondent’s answers on the choice sets. First, less than 1% of the 
respondents always chose the first or the second alternative in the nine 
choice sets. Second, we introduced a dominant choice set halfway through 
the Added value domain choice sets: all levels of the attributes of the second 
alternative were “better” than those of the first alternative. About 96% of the 
general population sample chose the “better” alternative. We excluded 197 
(4.4%) respondents from further analysis based on these checks. The 
analysis sample eventually consisted of 4288 respondents (21.4% of invited; 
89.2% of respondents). The comparison of the age and gender distribution 
between the respondents who did not complete all the choice sets (n=522) 
and the analysis sample is shown in Figure 24. Tabular data of the graphs 
in this section can be found in appendix. 
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Figure 24 – Age and gender distribution of the general population analysis sample (complete) compared to the respondents who didn’t complete all 
choice sets (not complete). 
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In the analysis sample, the proportions of male and female respondents are 
comparable to those of the Belgian population (Χ²[1df] = 1.05, p = 0.31) but 
the proportions of respondents per age category differ from those of the 
Belgian population (Χ²[6df] = 170, p < 0.01; see Figure 25). For language, 
the comparison is more difficult. We could not find national data about the 
mother tongue or registered language of Belgian citizens. The population 
distribution over regions is not a valid reference, as Dutch-speaking people 
may live in the French region and vice versa. In our study, respondents 
chose the language in which they wanted to fill out the survey. Therefore, 
we used the distribution as shown in a survey from the European 
Commission from 2005.99. It should be emphasized that such a comparison 
has limitations. First, the data are also only based on a survey and not on 
official registered population data. Second, evolutions in language 
distributions since 2005 are not taken into account. Third, we have to make 
the hypothesis that people chose their mother tongue when filling out our 
survey. And finally, it does not take into account that respondents with 
another mother tongue than French or Dutch would have to choose either 
one of these. 
Our sample has more respondents choosing for the Dutch survey version 
than could be expected from the European Commission survey (Χ²[1df] = 
19.1, p < 0.01 (see Table 13).  

Table 13 – Language distribution   
Language Sample KCE 

survey 
Sample survey European 
Commission 

Dutch 62.8% 59.6% 

French 37.2% 40.4% 
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Figure 25 – Age and gender distribution of the general population sample compared to the Belgian population  

5.3.2 Demographics of the decision makers’ sample 
Of the 421 invited, 175 (41.6%) responded to the survey. 161 (38.2% of 
invited, 92% of respondents) answered all choice sets. 60% responded to 
the initial invitation, while respectively 24%, 12%, and 4% responded after 
the first to third reminder. All completed the survey in a web interface. About 
57% of the respondents filled out the Dutch survey and about 43% filled out 
the French survey.  

 
We excluded one respondent based on the consistency check described 
above. The analysis sample then consisted of 160 respondents (38% of 
invited; 91.4% of respondents). 
As we have no age and gender information of the non-responders, we can 
only show the distribution of the sample (see Figure 26).
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Figure 26 – Age and gender distribution of the decision makers’ sample 
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The response rates for the invited decision-maker organisations are 
presented in Table 14. All the advisory committees of the RIZIV – INAMI had 
a participation rate of more than 45%. The parliamentary committee for 
health and the senate committee on social affairs had the lowest response 
rate. 

Table 14 – Response rate per decision-maker organisation 
Organisation % complete

College of Medical Directors 61.3% 
CTIIMH – CRIDMI 56.3% 
Technical Medical Council 53.6% 
CTG – CRM 45.3% 
FAGG – AFMPS 39.2% 
Policy Unit Minister of Public Health and Social Affairs 38.9% 
Belgian Advisory Committee on Bioethics 37.2% 
Parliamentary Committee for Health 11.6% 
Senate Committee on Social Affairs 9.3% 

CTIIMH – CRIDMI: Commissie Tegemoetkoming Implantaten en Invasieve 
Medische Hulpmiddelen’/‘La commission de remboursement des implants 
et des dispositifs médicaux invasifs 
CTG – CRM: Commissie voor Tegemoetkoming Geneesmiddelen / Commission de 
Remboursement des Médicaments 
FAGG – AFMPS: Federaal agentschap voor geneesmiddelen en 
gezondheidsproducten / Agence fédérale des médicaments et des produits de 
santé 

5.3.3 Comparison of the general population and decision makers’ 
sample 

Compared to the general population sample, a much higher proportion of 
respondents has a university degree (Figure 27). In fact, most respondents 
in the decision maker sample have a university or higher non-university 
degree. In the general population sample, the distribution is similarly skewed 
towards the higher educational groups, be it much less outspoken than in 
the decision makers group.  
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Figure 27 – Distribution of educational levels in the study sample  

 
Eleven percent of the respondents in the general population sample 
reported having a serious illness; 32.3% reported to have a relative with a 
serious illness. In the decision makers’ sample, this was 5% and 39.4% 
respectively. None of the decision makers rated his/her health as bad or very 
bad. In the general population sample, a small minority rated his health as 
bad (4.1%) or very bad (0.6%) (Figure 28). These proportions are very 
similar to those in the Health Interview Survey 2013, an interview survey 
conducted among 10 000 Belgian citizens composing a representative 
sample of the Belgian population100 (see Figure 29). 
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Figure 28 – Self-reported health status 
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Figure 29 – Self-reported health status in the general population sample, compared to Health Interview Survey 2013 
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Almost 60% of the respondents in the population sample considered health 
expenditures to be easily bearable, compared to 87% of the decision 
makers. More than 20% of the general population sample stated to find 
health expenditures difficult to bear. Remarkably, about 2.5% of the decision 
makers answered to have no idea about the affordability of their health care 
expenditures (Figure 30).  

 
 

Figure 30 – Affordability of health care  

Respondents’ living conditions are shown in Figure 31. In both samples, the 
majority lives with his/her partner or with partner and children. 
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Figure 31 – Respondents’ living conditions  

 
* The category “other” encompasses all categories not included in the graph but available as response options in the survey. Individually, these categories each represented 
less than 2.5% of the total sample.  

Slightly more than 60% of the respondents in the general population sample 
has a paid activity. 39.2% stated not having a paid activity and 0.2% did not 
answer this question. The EU Labour Force Survey (EU-LFS, 2013)101 
shows an employment rate for Belgium of 67.2% amongst 20 to 64 year 
olds. Extrapolating to a 20 to 69 years range, assuming no paid activity 
above the legal retirement age of 65, gives an employment rate of 62%. 
Given that our question on paid activity resembles quite well the EU-LFS 
definition of employment, we can compare this 62% to our general 

population sample: 67.4% of respondents aged 20 to 69 years old reported 
to have a paid activity. 
More than 30% were white-collar workers, and almost 21% were retired. 
Blue-collar workers and civil servants represent both about 10% of the total 
sample. All other categories are less than 10% in the sample (figure in 
appendix).  



 

KCE Report 234 Public preferences for reimbursement criteria 105 
 

 

5.3.4 Response by reminder  
The effect of sending the reminders is shown in Figure 32 for the paper and 
electronic version taken together. The figure clearly shows that the 
reminders evoke an increase in response rate. This applies to both the 
general population and the decision makers.  

 
 

Figure 32 – Reception of responses over time 
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Almost half of the paper responses were received after three reminders 
(Figure 33). As decision makers only received the invitation and reminders 
by e-mail, this figure only relates to the general population sample. No 
respondents answered on paper immediately after the initial invitation, 
before the first reminder. This can be explained by the fact that the first 
reminder was already sent two weeks after the initial invitation. The 
procedure for requesting a paper version at the National Registry, the 
National Registry sending out the paper version, completion on paper and 
sending the questionnaire back might have taken longer than two weeks (10 
working days). The observation that almost 50% of the respondents on 
paper required 3 reminders might also be explained by the fact that the 
duration of the procedure is long. 

Figure 33 – Response by medium in function of number of reminders  

 
Note: lines provide a visual comparison aid. 

There is no difference between the reminder groups in terms of time needed 
to complete the electronic version (Figure 34).  

Figure 34 – Time of completion by number of reminders  

 
Note: 2% of responses are over 53 minutes and are not shown. 

Figure 35 shows the distribution of responses by reminder and by electronic 
survey version. For each version of the survey, the proportion received after 
0, 1, 2 and 3 reminders is presented as a dot. We connected the dots relating 
to a particular number of reminders to show potential differences in the 
number of reminders each version required. A straight vertical line for e.g. 
“no reminders” would mean that the proportion of questionnaires filled out 
after the initial invitation was exactly the same for all versions.  
Only versions 19 to 24 were distributed in paper versions. Hence, for these 
versions, a larger variability in proportions, as compared to the other 
versions, is observed amongst reminder groups, which is not due to the 
content of the questionnaires as such.  
A general observation is that for all versions, the highest proportion of 
responses came after one reminder. The smallest proportion of respondents 
needed three reminders. Differences between versions are limited.  
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Figure 35 – Proportion of questionnaires returned after initial 
invitation, one, two or three remainders, by survey version and 
response medium 

 

5.3.5 Differences in population sample characteristics by 
reminders 

We examined whether the respondents’ characteristics differed by number 
of reminders received. For each variable of interest (e.g. age, education, 
self-reported health), the proportion of respondents who received no, one, 
two and three reminders was calculated. These proportions are presented 
as dots on the figure. We connected the dots relating to one reminder group 
to create a visual representation of the differences between reminder groups 
on a specific characteristic. As soon as there are differences in the 
proportions of reminders across population subgroups, defined by the 
characteristic of interest, the lines are no longer straight. If the lines for all 
reminder groups are straight vertical, it means that the characteristic does 
not correlate with the number of reminders. 
If the proportion of respondents with a particular characteristic (e.g. bad self-
reported health) requiring 3 reminders is significantly higher than the 
proportion of respondents with good self-reported health, it may be that 
people with a bad self-reported health were less easily reached than people 
with good self-reported health and hence our results might be biased.  
Figure 36 shows that the number of reminders differs by age group in both 
males and females. The proportion of respondents requiring 3 reminders is 
higher in the older than in the younger age groups.  
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Figure 36  Number of reminders by age and gender 

 
The number of reminders did not differ by language of the respondent, by 
them having children or not, or by them having a paid activity or not (see 
appendix). Also having a serious illness or not, or having a relative with a 
serious illness or not, did not impact upon the number of reminders required 
(figures in appendix). 

However, there are differences between the number of reminders by family 
living conditions (Figure 37) as well as by professional status (Figure 38) 
and educational level (Figure 39). Lower educated people more frequently 
needed reminders than higher educated people. 
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Figure 37 – Number of reminders by family living conditions   
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Figure 38 – Number of reminders by professional status  
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Figure 39 – Number of reminders by educational level  

 
The number of reminders also differs by self-reported current health status 
(Figure 40). However, except for the respondents in very bad health state, 
the pattern is not very clear. The proportion of people requiring two 
reminders in each category of self-reported health is about the same for all 
self-reported health categories (20%). People in a very bad self-reported 
health state more frequently required 3 reminders than people with any other 
self-reported health state. It should be noted, however, that the number of 
respondents rating their health state as “very bad” is low (n=25; 0.6%), which 
might explain the rather extreme values for this category.   
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Figure 40 – Number of reminders by self-reported health status  

 
The number of reminders also differs by perceived affordability of health 
care (Figure 41). Again, there is no clear pattern. The proportion of 
respondents considering health care difficult to afford that answered after 
two or three reminders was slightly higher than that proportion in the group 
of respondents considering health care easily affordable, but still the majority 
of the people in both groups answered after no or one reminder.  
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Figure 41 – Number of reminders by perceived affordability of health care  

 
 

5.3.6 Reflections on the sample characteristics 
It is unfeasible to verify the representativeness of our population sample on 
all characteristics that might determine preferences for reimbursement 
criteria. First, the characteristics determining preferences can only be 
identified by observing differences in preferences between subgroups. This 
would mean that a study like ours would have to be done to identify the 
characteristics on which the sample should be representative. Second, 
population data are lacking for several characteristics. Therefore, there is no 
benchmark to which the sample data can be compared.  
For the decision makers sample, the differences in response rate between 
committees should be treated with caution, as some committees have a 
larger remit than health care decision making and therefore several people 
in these committees might not be directly involved in health care decision 

making (e.g. the senate committee on social affairs and the policy unit of the 
Minister of Social Affairs). Other organisations do have a close connection 
with health care but have a different remit than giving reimbursement advice 
(e.g. the Belgian Advisory Committee on Bioethics). For those committees 
directly involved in decision making or reimbursement advice, the response 
rate was relatively high.  
Our data show that the decision makers sample is definitely not 
representative for the general population in terms of demographic 
characteristics. This observation is less important, however, than the extent 
to which the preferences of these decision makers represent those of the 
general public. Given the high response rate, there are strong indications 
that our sample does reflect the characteristics of the Belgian decision 
makers in health care. 
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Our population sample was representative for some demographic and other 
characteristics (e.g. gender, self-reported health status, paid activity) but not 
for others (age). The analysis of the data will include sub-group analysis to 
check whether preferences differ by these characteristics. Especially for the 
characteristics for which there are doubts about representativeness, this 
may be relevant.  
It was defined in the protocol of the study that three reminders would be sent 
to increase the response rate. A higher response rate was considered 
important to increase the precision of the estimated weights. We expected 
a low response rate, given the complexity of the task. The primary reason 
for the reminders was thus to increase the response rate.  
At the same time, the three reminders allowed to perform subgroup analyses 
that could provide useful information about the likely bias in our results due 
to the 77% non- or incomplete response. Late responders were assumed to 
have preferences closer to those of non-responders.  
The clearest conclusion could be drawn from the observed difference 
between early and late responders in terms of age and educational level. 
Lower educated elderly people required more reminders than higher 
educated young people. Sub-group analyses were needed to assess the 
expected direction of the impact of the underrepresentation of elderly and 
lower educated people in our sample on the estimated population 
preferences. In the analysis of the choice sets, we also compare our results 
with an analysis using a weight to correct the age and gender distribution to 
correspond to the Belgian population distribution.     
 

Key points 

 The test-retest reliability of the questionnaire can be considered 
acceptable, with a Cohen’s Kappa of 0.7 (0.62-0.77). 

 Of the 20 000 people invited, 4810 participated in the survey. 
Responses of 4288 (21.4%) people could be used for the analysis. 

 The population sample was representative for gender but not for 
age. Women of 71 or older were underrespresented, as were men 
below 31 years of age. 

 For the decision makers, a response rate of 38.2% was achieved. 
Response rates were highest for committees directly involved in 
healthcare decision making. 

 Late responders differed from early responders mainly in terms of 
age, eductional level, where late responders are typically older 
and lower educated. 

 

5.4 Choice set analysis: total sample 
The results of the models weighted for age and gender distribution are very 
similar to the unweighted model results. Therefore, we opted to use the 
unweighted model results. The results of the weighted models are available 
in appendix. 

5.4.1 Reported certainty of choices 
For more than three quarters of the choice sets, respondents were certain 
to very certain about their choice (see Figure 43).  
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Figure 42 – Reported uncertainty of choices per domain 

 
 
Choice marked as certain and very certain by respondents are similar across 
reminder groups (Figure 44). However, respondents needing more 
reminders tend to be more uncertain of their choices. 

Figure 43 – Reported uncertainty of choices per domain 
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Figure 44 – Reported uncertainty of choices per domain and number of reminders 
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5.4.2 Attribute weights in Therapeutic need domain 

5.4.2.1 Predictive value of the model 
The estimated model of the general population and decision maker samples 
predicts fairly well the percentage of choices for each alternative (see Table 
15). The percentages refer to the actual, respectively predicted, proportion 
of respondents who chose the left-side alternative (alternative 1) and the 
proportion of respondents who chose the right-side alternative (alternative 
2). The proportions are not close to 50%. This is because for the Therapeutic 
need domain, we did not randomize the place (left and right) of the 
alternatives presented within questionnaire versions across respondents, in 
order to have a sufficient number of different combinations. Thus, if by 
coincidence more scenarios with a higher therapeutic need (as judged by 
the respondents) were on the left-hand side, the percentage “alternative 1” 
will be higher than 50%.  

Table 15 – Actual and predicted percentage of choice for each 
alternative  
    Alternative 1 Alternative 2 
  N Actual Predicted Actual Predicted 
General 
population 4288 58.4% 60.7% 41.6% 39.3%
Decision 
makers 160 58.1% 62.1% 41.9% 37.9%

 
Table 15 and Table 16 suggest a less than perfect fit of the models to the 
data. For both samples, the model correctly predicts three quarter of the 
responses for Therapeutic need.     

Table 16 – Therapeutic need: goodness of fit statistics 
 % of responses correctly predicted 

by model  

General population 75.6% 

Decision makers 75.0% 

5.4.2.2 General population model 
The summary of the full model results for the general population sample are 
shown in Table 17.  
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Table 17 – Therapeutic need: model summary for the general population sample 

Attribute Level Estimated 
coefficient° Standard Error t-value p-value Significance 

level 
Age >80y -1.298 0.029  
 65y - 80y 0.005 0.023 0.237 0.813  
 18y - 64y 0.604 0.029 20.634 <0.001 *** 
  <18y 0.689 0.029 23.587 <0.001 *** 
Quality of life given current treatment 8 out of 10 -0.311 0.026  
 5 out of 10 0.063 0.020 3.133 0.002 ** 
  2 out of 10 0.249 0.019 13.424 <0.001 *** 

Life expectancy given current treatment 
Disease has no 
impact on life 
expectancy 

-0.188 0.020  

 
Patients die 5 years 
earlier than people 
without the disease 

0.096 0.022 4.279 <0.001 *** 

  Patients die almost 
immediately  0.093 0.020 4.5448 <0.001 *** 

Discomfort of current treatment little -0.241 0.019  
  much 0.241 0.014 17.3997 <0.001 *** 

° Results of a multinomial logistic regression model 
** significant on the 1% significance level 
*** significant on the 0.1% significance level 
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For a correct interpretation of this model, the following steps need to be 
taken: 
 For each possible scenario, the model needs to be calculated. A 

scenario is a combination of levels (one for each attribute). Calculating 
the model for a scenario boils down to adding up the coefficients of the 
levels of that scenario. As an example, the Therapeutic need for the 
scenario with quality of life of 2 out of 10, much discomfort of the 
treatment, in people younger than 18 years old who die almost 
immediately of the disease is 1.274 = 0.249 + 0.241 + 0.689 +0.093 (i.e. 
the respective coefficient estimates per level). The values thus obtained 
can be interpreted as utility values or, more appropriate in this context, 
the level of therapeutic need. A lower value corresponds with a lower 
probability that the alternative would be chosen as having a higher 
therapeutic need out of the total set of alternatives, but the values are 
not probabilities. 

 When all model estimates are generated, the scenarios can be listed. 
The higher the value, the higher the therapeutic need is according to 
the respondents. The full list for all scenarios that can be described for 
therapeutic need, with their respective values according to the model, 
is presented in appendix. The value for therapeutic need has no lower 
limit nor an upper limit. The value can be negative or positive. Negative 
values do not mean negative therapeutic need.  

Table 18 gives some examples of conditions described according to the 
included criteria with their respective values of therapeutic need. The higher 
the value, the higher the therapeutic need is considered by the population. 
In Figure 45, the probability that a scenario is chosen as having a higher 
therapeutic need, out of the full set of all possible scenarios, is presented 
graphically. To reiterate from the methods section, each probability of a 
particular scenario is calculated as the inverse natural logarithm of the utility 
value divided by the sum of the inverse natural logarithm of the utility values 
of all scenarios. For example, the probability for the scenario with quality of 
life of 2 out of 10, much discomfort of the treatment, in people younger than 
18 years old who die almost immediately of the disease is  

 

In Figure 45, these probabilities are multiplied by 100 to reflect percentages. 
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Table 18 – Some examples of conditions with their level of therapeutic need according to the model 
Quality of life, given current 
treatment 

Discomfort of current 
treatment 

Age  Reduction in life expectancy 
due to the disease, despite 
current treatment 

Therapeutic need value 

2 out of 10 much younger than 18y die almost immediately 1.274 
5 out of 10 much 18y to 64y die almost immediately 1.003 
2 out of 10 much younger than 18y no longer die 1.000 
2 out of 10 little younger than 18y die almost immediately 0.793 
5 out of 10 little younger than 18y die 5 years earlier 0.626 
5 out of 10 little 18y to 64y die almost immediately 0.522 
5 out of 10 little younger than 18y no longer die 0.345 
2 out of 10 much 65y to 80y no longer die 0.322 
8 out of 10 little 18y to 64y die almost immediately 0.148 
8 out of 10 little younger than 18y no longer die 0.027 
5 out of 10 little 65y to 80y die almost immediately -0.077 
8 out of 10 little 18y to 64y no longer die -0.080 
8 out of 10 much 65y to 80y no longer die -0.175 
2 out of 10 much 80y and older die almost immediately -0.713 
8 out of 10 little 65y to 80y no longer die -0.716 
5 out of 10 much 80y and older no longer die -0.997 
2 out of 10 little 80y and older no longer die -1.384 
8 out of 10 little 80y and older no longer die -1.757 
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Figure 45 – Probabilities of choosing a scenario as having a higher therapeutic need out of the full set of scenarios, general population 
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A general tendency is that older patients (>80 years) are given a lower 
therapeutic need. However, this correlation between age and therapeutic 
need assessment is not absolute. This is illustrated by the therapeutic need 
values for the following groups (Table 18): patients younger than 18, with 
good quality of life and little treatment discomfort, whose life expectancy is 
not impacted by the disease versus patients between 65 and 80 years of 
age who experience much discomfort from their current treatment, have a 
low quality of life and will not die prematurely from their disease. The <18 
year old patients are considered to have a lower therapeutic need (0.027) 
than the 65-80 year old patients (0.322). Patients in the youngest age groups 
(<18 and between 18 and 64) and patients between 65 and 80 years of age 
were assumed to have a similar therapeutic need, if the 65-80 year olds had 
a very low quality of life (2/10) and the <18-64 year olds had a good quality 
of life (8/10), all else equal.  
The results of the model show that people consider the therapeutic need 
lowest in patients older than 80 years of age whose remaining life 
expectancy is not reduced by the disease, have little discomfort from their 
current treatment and have a good quality of life (-1.757). Patients of 18 
years or younger, who are about to die from their disease and who have a 
very low quality of life with a current treatment that gives a lot of discomfort 
are considered to have the highest therapeutic need (1.274). 
The sign of the coefficient for a particular attribute indicates whether that 
level of the attribute increases (positive coefficient) or decreases (negative 
coefficient) the judged therapeutic need in a patient population with 
particular characteristics (see Table 17). For example, the coefficient for 
quality of life 2/10 is positive, meaning that citizens judge a population with 
a quality of life of 2/10 as having a higher therapeutic need than patients 
with a higher level of quality of life, all else equal.  
However, it is incorrect to compare the coefficient of one level of an attribute 
with the coefficient of one level of another attribute. For example, it is wrong 
to conclude from the face value of the coefficients that “much discomfort of 
current treatment (coefficient 0.241)” has almost the same impact on 
therapeutic need as “having a quality of life of 2/10 with current treatment 
(coefficient 0.249)”. It is also incorrect to conclude that dying 5 years earlier 
due to a disease (coefficient 0.096) has an impact on therapeutic need that 
is about 2.5 times higher than having much discomfort from current 
treatment (coefficient 0.241). Instead, differences in coefficient values must 

be compared to make meaningful statements. For example: a change from 
quality of life of 2/8 to quality of life of 5/8 (difference in coefficients = 0.186) 
has an impact on therapeutic need that is about 1.5 times higher than a 
change from “patients die almost immediately from the disease” to “patients 
do not die from the disease” (difference in coefficients = 0.281). 
Exploration of the ranges of coefficients between attribute levels, and also 
of the model estimates for each scenario (see appendix), offers interesting 
additional insights (data shown in Table 19): 
 People do not discriminate very clearly between the very young (<18 

years of age) and the working age adults (18-64 years of age) when 
judging therapeutic need, i.e. compared to patients between 65 and 80 
years, the therapeutic need in patients aged <18 years, all else equal, 
is 0.68 higher and in patients between 18 and 65 years it is 0.60 higher. 
Compared to patients between 18-64 years of age, the therapeutic need 
in patients aged <18 years is only 0.09 higher, all else equal. 

 The change in therapeutic need is not proportional to the change in the 
quality of life score on a 0 to 10 scale. Moving from a quality of life of 
8/10 to 5/10 has a relatively higher impact on the value for therapeutic 
need than a change from 5/10 to 2/10, even though the difference in 
points on the 0-10 scale is the same for both changes. This means that 
people value avoiding quality of life loss in patients that currently have 
a rather good quality of life more than avoiding further loss in quality of 
life in patients who are already in a bad quality of life state.  

 A rather strange finding is that the respondents did not clearly 
discriminate between “die almost immediately” and “die 5 years earlier”; 
i.e. the therapeutic need value for a scenario in which patients “die 
almost immediately” is equal to the therapeutic need value of a scenario 
in which patients “die 5 years earlier”, all else equal. It might suggest 
that in their responses people dichotomized this attribute into “lethal 
disease” and “non-lethal disease”, where both levels indicating 
premature death are included in “lethal disease”.  

 The data also demonstrate the trade-off people make between quality 
of life and life expectancy for the judgment of therapeutic need. For 
example, a population with a quality of life of 5/10 that suffers from a 
non-lethal disease has a similar therapeutic need as a population with 
a quality of life of 8/10 that dies 5 years earlier from its disease 
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(scenarios compared are highlighted in the table in appendix). In other 
words: a lower quality of life and a low impact on life expectancy are 
equivalent to a better quality of life and a higher impact on life 
expectancy. 

Table 19 – Differences in coefficients between attribute levels 
Age (years) >80 65-80 18-64 <18 

>80 0    

65-80 1.3* 0   

18-64 1.90 0.60 0  

<18 1.99 0.68 0.09 0 

* This figure represents the difference between the coefficient of the level “65-80 
years of age” and the coefficient of the level “>80 years of age” in the attribute 
“age”. It means that therapeutic need is considered 1.3 points higher in 65-80 year 
olds than in >80 year olds, all else equal. The figure has no unit but reflects a 
change in “value” of need. The absolute value of the figures in this table can be 
interpreted relative to each other and also relative to the figures in the following 
tables.  

QoL 8/10 5/10 2/10 

8/10 0   

5/10 0.37 0  

2/10 0.56 0.19 0 

 
 

                                                      
d  Some decision makers informed us that, even though they were a member of 

the institution, they were mainly involved in other policy issues than 

Life expectancy No longer 
die 

Die 5 years 
earlier 

Die almost 
immediately 

No longer die 0   

Die 5 years earlier 0.29 0  

Die almost 
immediately 

0.28 0.01 0 

 

Discomfort Little Much 

Little 0  

Much 0.48 0 

 

5.4.2.3 Decision makers model 
Results of the model for the decision maker sample are shown in Table 20. 
Comparisons between the results of the general public and the decision 
makers should be treated with caution, as the sample of decision makers is 
rather small and therefore the observations for this group more uncertain 
(i.e. confidence intervals around the estimated coefficients and weights are 
larger). Nevertheless, it should also be kept in mind that this issue could only 
have been solved by increasing the number of choice questions for the 
decision makers. The population of decision makers is small and the 
response rate already high, hence increasing the number of respondents is 
unlikely to be feasibled. Increasing the number of choice questions, however, 
might reduce the response efficiency.

healthcare reimbursement (e.g. food safety, registration of medical products, 
bio-ethics) 
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Table 20 – Therapeutic need: model summary for the decision maker sample 
Attribute Level Estimated coefficient° Standard Error t-value P-value Significance level 

Age >80y -1.290 0.156   
 65y - 80y -0.004 0.118 -0.031 0.975  
 18y - 64y 0.760 0.169 4.506 <0.001 *** 
  <18y 0.534 0.152 3.507 0.001 *** 
Quality of life 8 out of 10 -0.469 0.140   
 5 out of 10 0.095 0.103 0.923 0.356  
  2 out of 10 0.374 0.098 3.840 <0.001 *** 
Life 
expectancy 

no longer die -0.373 0.114   

 die 5 years earlier 0.115 0.119 0.965 0.334  
  die almost immediately 0.258 0.107 2.398 0.017 * 
Discomfort little -0.191 0.095   
  much 0.191 0.071 2.698 0.007 ** 

° Results of a multinomial logistic regression model 
* significant on the 5% significance level 
** significant on the 1% significance level 
*** significant on the 0.1% significance level 

 
The probability that decision makers will choose a scenario as having a 
higher therapeutic need out of the full set of all possible scenarios, are 
presented in Figure 46. A similar pattern as for the general public is 
observed, except for the fact that the youngest age group (<18 years of age) 

does not systematically get higher priority than the 18 to 64 year age group. 
On the contrary, decision makers frequently judged the therapeutic need to 
be higher in the 18-64-year olds than in the less than 18-year olds, ceteris 
paribus.  
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Figure 46 – Probabilities of choosing a scenario as having a higher therapeutic need out of the full set of scenarios, decision makers 

 
5.4.2.4 Weights for the therapeutic need criteria 
The log-likelihoods and log-likelihood differences, used for the calculation of 
the relative weights of the different attributes by the log-likelihood method, 
are shown in Table 21 for the general population and in Table 22 for the 
decision makers (see section 5.1.13 for details on the different methods) 

.
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Table 21 – Log-likelihood of models in the Therapeutic need domain, general population sample 
Model Log-

likelihood 
Log-
likelihood 
change 

Proportion of log-likelihood change in 
sum of changes

Likelihood ratio test 

Full model -6618    
Model without age  -8637 -2019.4 0.847 X²[df=5] = 4038.7 (p < 0.01) 
Model without discomfort  -6775 -157.2 0.066 X²[df=7] = 314.3 (p < 0.01) 
Model without quality of life  -6775 -157.1 0.066 X²[df=6] = 314.3 (p < 0.01) 
Model without life expectancy  -6668 -50.2 0.021 X²[df=6] = 100.5 (p < 0.01) 

 

Table 22 – Log-likelihood of models in the Therapeutic need domain, decision maker sample 
Model Log-

likelihood 
Log-likelihood 
change 

Proportion of log-likelihood change in 
sum of changes

Likelihood ratio test 

Full model -244.2    
Model without age  -315.4 -71.2 0.74 X²[df=5] = 142.3 (p < 0.01) 
Model without quality of life  -257.2 -13.0 0.14 X²[df=6] = 25.9 (p < 0.01) 
Model without life expectancy -252.1 -7.9 0.08 X²[df=6] = 15.9 (p < 0.01) 
Model without discomfort -247.9 -3.7 0.04 X²[df=7] = 7.5 (p < 0.01) 

The results show that in both samples age is the most important attribute for 
making choices between scenarios. However, age was included to interpret 
life expectancy and not as a decision criterion because age is most often not 
characteristic of a disease but of a particular patient and can therefore not 
easily be used in an MCDA (see 5.1.13). Therefore, we recalculated the 
weights without the attribute “age” (Table 23 and Table 24).  
By doing so, we distinguished between “disease-specific impact on life 
expectancy” and “age-specific impact on life expectancy”. “Impact on life 

expectancy” was formulated in our survey as: “patients do not die from the 
disease”, “patients die 5 years earlier from the disease than people who do 
not have the disease” and “patients do not die from the disease”. Given this 
formulation, the weight of the attribute “age” is more likely to reflect the 
impact of “age-specific impact on life expectancy”, whilst the attribute “life 
expectancy” is more likely to reflect the impact of “disease-specific impact 
on life expectancy”. 
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Table 23 – Derivation of the weights for a priori selected criteria in the Therapeutic need domain, general population sample 
Model Log-likelihood Log-likelihood change Proportion of log-likelihood change in 

sum of changes 
Full model -6618    
Model without discomfort  -6775 -157.2 0.43 
Model without quality of life  -6775 -157.1 0.43 
Model without life expectancy  -6668 -50.2 0.14 

Table 24 – Derivation of the weights for a priori selected criteria in the Therapeutic need domain, decision maker sample 
Model Log-likelihood Log-likelihood change Proportion of log-likelihood change in 

sum of changes 
Full model -244.2    
Model without quality of life -257.2 -13.0 0.53 
Model without life expectancy -252.1 -7.9 0.32 
Model without discomfort -247.9 -3.7 0.15 

The general public considers the impact of a disease on quality of life equally 
important for therapeutic need assessment as the discomfort of current 
treatment. The impact of a disease on life expectancy has only limited 
importance for the assessment of therapeutic need.  
These results need to be considered in relation to the results in Table 23 
and the earlier observation that people seem to dichotomise impact on life 
expectancy into “lethal” and “non-lethal”. The general preference for giving 
more weight to the needs of the younger age group (<18-64) may be 
explained by the higher number of life years lost in younger patients in case 
of a lethal disease.  
The coefficient ranges, used for the calculation of attribute weights by the 
coefficient range method, are shown in Table 30 for the general population 
and in Table 31 for the decision makers (see section 5.1.13 for details). 
 

Table 25 – Coefficient range weights in the Therapeutic need domain, 
general population sample 
Model Coefficient range Proportion 
Age 1.99 0.60 
Quality of life  0.56 0.17 
Discomfort 0.48 0.15 
Life expectancy  0.28 0.09 
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Table 26 – Coefficient range weights in the Therapeutic need domain, 
decision maker sample 
Model Coefficient range Proportion 
Age 2.05 0.52 
Quality of life  0.84 0.22 
Life expectancy 0.63 0.16 
Discomfort 0.38 0.10 

 
As for the log-likelihood method, we recalculated the relative preference 
weights without the attribute “age” (Table 27 and Table 28). 

Table 27 – Derivation of the weights for a priori selected criteria in the 
Therapeutic need domain, general population sample (coefficient 
range method) 
Model Coefficient range Proportion 
Quality of life  0.56 0.42 
Discomfort 0.48 0.36 
Life expectancy  0.28 0.21 

Table 28 – Derivation of the weights for a priori selected criteria in the 
Therapeutic need domain, decision maker sample (coefficient range 
method) 
Model Coefficient range Proportion 
Quality of life  0.84 0.45 
Life expectancy 0.63 0.34 
Discomfort 0.38 0.21 

Both methods for calculating the relative preference weights result in similar 
weights for the Therapeutic need domain (Figure 47 and Figure 48).  
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Figure 47 – Comparison of relative preference weights by method in the Therapeutic need domain, general population sample 

 

Figure 48 – Comparison of relative preference weights by method in the Therapeutic need domain, decision maker sample 
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5.4.3 Attribute weights in Societal need domain 

5.4.3.1 Predictive value of the model 
Table 29 shows that the estimated model of the general population and 
decision maker sample predicts fairly well the observed percentage of 
choices for each alternative.  

Table 29 – Actual and predicted percentage of choice for each 
alternative 
    Alternative 1 Alternative 2 
  N Actual Predicted Actual Predicted 
General population 4288 50.7% 51.4% 49.3% 48.6% 
Decision makers 160 47.5% 49.2% 52.5% 50.8% 

 
Table 29 and Table 30 suggest a less than perfect fit of the models to the 
data. For both samples, the model correctly predicts about 71% of the 
responses for Societal need.     

 

Table 30 – Societal need: goodness of fit statistics 
 % of responses correctly predicted by model  

General population 70.7% 

Decision makers 72.5% 

 

5.4.3.2 General population model 
The summary of the full model results for the general population sample are 
shown in Table 31.  

 

Table 31 – Societal need: model summary for the general population sample 
Attribute Level Estimated 

coefficient° 
Standard 

Error 
t-value P-value Significance 

level 

Prevalence rare -0.683 0.043   
 not so frequent -0.216 0.038 -5.660 <0.001 *** 
 rather frequent 0.329 0.037 8.793 <0.001 *** 
  very frequent 0.570 0.039 14.528 <0.001 *** 
Public 
expenditure 

little public expenditures per patient -0.521 0.024   

  much public expenditures per patient 0.521 0.019 27.448 <0.001 *** 

° Results of a multinomial logistic regression model 
*** significant on the 0.1% significance level 
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The coefficients for rare disease and for not so frequent disease are 
negative, while those for rather frequent and very frequent disease are 
positive, meaning that a higher prevalence contributes to a higher perceived 
societal need. For public expenditures associated with a disease, a higher 
public expenditure per patient is considered to contribute positively to the 
societal need.  
Table 32 presents the societal need value for all possible scenarios that 
could be described with the attributes and their levels included in our survey. 
The higher the value, the higher the societal need is considered by the 
population. A very frequent disease that induces much additional public 
expenditures per patient is considered to induce the highest need for 
developing a better treatment. A better treatment would in this case be a 
treatment that either reduced public expenditures per patient and/or reduces 
the prevalence of the disease.  
Table 32 – Some examples of conditions with their level of societal 
need according to the general public 
Prevalence Public expenditure Societal 

need 
score 

very frequent much additional public expenditure 1.090
rather frequent much additional public expenditure 0.850
not so frequent much additional public expenditure 0.305
very frequent little additional public expenditure 0.049
rare  much additional public expenditure -0.162

 
For each scenario included in the Societal needs domain, we calculated the 
probability that an option would be chosen as the highest societal need, out 
of the full set of possible scenarios. Figure 49 presents the probability that a 
scenario is chosen as having a higher societal need, out of the full set of all 
possible scenarios. The probability that a scenario is chosen as the highest 
societal need increases as the prevalence increases.  

Figure 49 – Probabilities of choosing a scenario as having a higher 
societal need out of the full set of scenarios, general population  

 
 
Table 33 shows that societal need becomes much more important when a 
rare disease becomes more frequent (increase in therapeutic need > 1)than 
when an already rather frequent disease becomes very frequent (increase 
in therapeutic need = 0.24).   

Table 33 – Differences in coefficients between attribute levels 
Prevalence Rare Not so 

frequent 
Rather 
frequent 

Very 
frequent 

Rare 0    

Not so 
frequent 

0.47 0   

Rather 
frequent 

1.01 0.55 0  

Very frequent 1.25 0.79 0.24 0 
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Public expenditure Little public 
expenditure 

Much public 
expenditure 

Little public 
expenditure 

0  

Much public 
expenditure 

1.04 0 

5.4.3.3 Decision makers model 
The results for the decision maker sample are presented in Table 34. In 
contrast to the model for the general public, very few coefficients for 
“prevalence” are significant in this group. In contrast, the coefficient for 
public expenditures is highly significant.  

 

Table 34 – Societal need: model summary for the decision maker sample 
Attribute Level Estimated 

coefficient° 
Standard 

Error 
t-value P-value Significance level 

Prevalence rare -0.918 0.223    
 not so frequent 0.126 0.184 0.687 0.492  
 rather frequent 0.222 0.187 1.190 0.234  
  very frequent 0.570 0.196 2.909 0.004 ** 
Public expenditure little public expenditures per patient -0.380 0.113    
  much public expenditures per patient 0.380 0.093 4.087 <0.001 *** 

° Results of a multinomial logistic regression model 
** significant on the 1% significance level 
*** significant on the 0.1% significance level 
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As in the general public model, the predicted probabilities that a particular 
scenario would be chosen out of the full set of scenarios as having a higher 
societal need increase as the public expenditures increase, but not as linear 
as the general public model (Figure 50). The “not so frequent” diseases have 
a higher probability of being chosen by the decision makers than by the 
general public.    

Figure 50 – Probabilities of choosing a scenario as having a higher 
societal need out of the full set of scenarios, decision makers 

 
5.4.3.4 Weights for the societal need criteria 
The calculations made for estimating the attribute weights according to the 
log-likelihood approach are shown in Table 35 for the general public and in 
Table 36 for the decision makers. 

Table 35 – Log-likelihood of models in the Societal need domain, general population sample 

Model Log-likelihood Log-likelihood 
change 

Proportion of log-likelihood change 
in sum of changes Likelihood ratio test 

Full model -2329      
Public expenditure excluded -2778 -448.1 0.648 X²[df=3] = 896.3 (p < 0.01) 
Prevalence excluded -2573 -244.0 0.353 X²[df=1] = 487.9 (p < 0.01) 
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Table 36 – Log-likelihood of models in the Societal need domain, decision makers sample 

Model Log-likelihood Log-likelihood 
change 

Proportion of log-likelihood change 
in sum of changes Likelihood ratio test 

Full model -90.4     
Public expenditure excluded -102.3 -11.9 0.435 X²[df=1] = 23.8 (p < 0.01) 
Prevalence excluded -99.6 -9.1 0.565 X²[df=3] = 18.3 (p < 0.01) 

The coefficient ranges, used for the calculation of the relative weights of the 
different attributes by the coefficient range method, are shown in Table 46 
for the general population and in Table 47 for the decision makers. 

Table 37 – Derivation of the weights for a priori selected criteria in the 
Societal need domain, general population sample (coefficient range 
method) 
Model Coefficient range Proportion 
Prevalence 1.25 0.55
Public expenditure 1.04 0.45

 

Table 38 – Derivation of the weights for a priori selected criteria in the 
Societal need domain, decision maker sample (coefficient range 
method) 
Model Coefficient range Proportion 
Prevalence 1.49 0.66
Public expenditure 0.76 0.34

 
The two methods for calculating the relative preference weights result in 
different weights for the criteria in the Societal need domain (Figure 51 and 
Figure 52). In the general population sample, the attributes switch place as 
to which is the most important attribute. This does not happen in the decision 
maker sample.  
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Figure 51 – Comparison of relative preference weights by method in the Societal need domain, general population sample 

 

Figure 52 – Comparison of relative preference weights by method in the Societal need domain, decision maker sample 
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5.4.4 Attribute weights in Added value domain 

5.4.4.1 Predictive value of the model 
The estimated model of the general population and decision maker sample 
predicts fairly well the percentage of choices for each alternative (see Table 
39).  

Table 39 – Actual and predicted percentage of choice for each 
alternative 
    Alternative 1 Alternative 2 
  N Actual Predicted Actual Predicted 
General population 4288 59.5% 60.7% 40.5% 39.3%
Decision makers 160 63.1% 62.9% 36.9% 37.1%

 
Table 39 and Table 40 suggest a less than perfect fit of the models to the 
data. For both samples, the model correctly predicts about 80% of the 
responses for Added value.  

Table 40 – Societal need: goodness of fit statistics 
 % of responses correctly predicted 

by model  

General population 79.9% 

Decision makers 82.2% 
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5.4.4.2 General population model 
The summary of the full model results for the general population sample are shown in Table 41. 

Table 41 – Added value: model summary for the general population sample 
Attribute Level Estimated 

coefficient° 
Standard 

Error 
t-value P-value Significance 

level 

Impact on public 
expenditure 

increases public expenditure -0.366 0.020   

 does not change public expenditure 0.066 0.018 3.641 <0.001 *** 
  reduces public expenditure 0.300 0.022 13.897 <0.001 *** 
Change in quality of life reduction -0.826 0.024   
 no change -0.006 0.018 -0.363 0.717  
  improvement 0.832 0.021 39.129 <0.001 *** 
Change in life expectancy does not change -0.409 0.013   
  increase 0.409 0.013 31.205 <0.001 *** 
Treatment discomfort more -0.353 0.018   
 as much 0.030 0.019 1.611 0.107  
  less 0.323 0.018 18.192 <0.001 *** 
Change in prevalence cures fewer -0.886 0.026   
 cures an equal number 0.082 0.018 4.667 <0.001 *** 
  cures more 0.804 0.021 38.350 <0.001 *** 

° Results of a multinomial logistic regression model 
** significant on the 1% significance level 
*** significant on the 0.1% significance level 

The results show that a reduction in public expenditures, improvement in 
quality of life, an increase in life expectancy, a reduction in treatment 
discomfort and a reduction in the number of people with the disease 
contributes positively to the judgment of the added value of a treatment. 
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Figure 53 – Probabilities of choosing a scenario as having a higher added value out of the full set of scenarios, general population 
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From Table 42 we conclude that the negative effect on the added value of 
increasing public expenditures is higher (-0.43) than the positive impact of 
decreasing public expenditures (+0.23). This means that people’s 
preference against interventions that increase public expenditures is 
stronger than their preference for interventions that decrease public 
expenditures. Otherwise stated: there is less to be gained in terms of 
added value from choosing a cost-saving intervention than from 
avoiding a cost increasing intervention, according to the general public’s 
point of view.  
For most other attributes, except for quality of life, a similar observation can 
be made. For treatment discomfort, the perceived gain in added value 
from an intervention that reduces discomfort is lower (+0.29) than the 
perceived loss in added value from an intervention that increases 
discomfort (-0.38).   
Similarly, the loss in added value from curing less patients (-0.97) is 
higher than the gain from curing more patients (+0.72). Taken together, 
these observations show that the utility loss associated with something 
negative (higher expenditures, higher treatment discomfort, less patients 
cured) is higher than the utility gain associated with something positive 
(lower expenditures, lower treatment discomfort, more patients cured). 
For quality of life, this is less clear: the gain in added value associated with 
increasing quality of life is about the same as the loss associated with 
reducing quality of life, disregarding the current quality of life of patients. Not 
changing quality of life compared to the current situation is considered rather 
important when the alternative is to reduce quality of life (increase in added 
value = 0.82).  
When comparing the impact of changes on different attributes, it can be 
observed that improving quality of life (+0.84) is about 2.5 times more 
important than reducing public expenditures (+0.23) and almost equally 
important than increasing life expectancy (+0.82). Not changing quality of 
life compared to the current situation is considered almost twice as important 
for the added value of an intervention (+0.82) as not changing public 
expenditures when the alternative is to increase public expenditures (+0.43). 
A quality of life reduction can be compensated by a life expectancy increase, 
all else equal. Thus, an intervention that reduces quality of life but increases 
life expectancy is valued about the same as an intervention that does not 

change quality of life or life expectancy and for which all else is equal (same 
impact in treatment discomfort, prevalence and public expenditure). It 
means that people are willing to sacrifice quality of life for a longer life. 
However, in practice this should be considered in the light of the current 
quality of life of patients. In our DCE, the current health state was not 
included in the added value questions. It was therefore impossible to assess 
the trade-offs made at different levels of baseline quality of life.  
Compared to improving quality of life and increasing life expectancy, 
reducing treatment discomfort is considered relatively less important for the 
added value of a new treatment according to the general public.  
Besides improving quality of life and increasing life expectancy, curing more 
patients is also considered important for the added value judgment. An 
intervention that cures more patients has an added value that is 0.72 higher 
than an intervention that does not change the number of patients cured. This 
is more than twice as high as the impact of reducing treatment discomfort or 
reducing public expenditures.  

Table 42 – Differences in coefficients between attribute levels 
Impact on public 
expenditures  

Increases public 
expenditures 

Does not 
change public 
expenditures 

Reduces 
public 
expenditures 

Increases public 
expenditures 0 -0.43 -0.67 

Does not change 
public expenditures 0.43* 0 -0.23 

Reduces public 
expenditures 0.67 0.23 0 

* This figure reflects the difference between the added value of an intervention that 
does not change public expenditures and the added value of an intervention that 
does increase the public expenditures. The figure is positive, meaning that the 
added value of an intervention that does not change public expenditures is higher 
than the added value of an intervention that increases public expenditures. All 
figures should be interpreted “ceteris paribus”, i.e. all other criteria (quality of life, 
life expectancy etc) are the same for both interventions. 
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Impact on QoL Reduction No change Increase 

Reduction 0 -0.82 -1.66 

No change 0.82 0 -0.84 

Increase 1.66 0.84 0 

 

Impact on life expectancy No change Increase 

No change 0 -0.82 

Increase 0.82 0 

 

Impact on treatment 
discomfort 

More No change Less 

More 0 -0.38 -0.68 

No change 0.38 0 -0.29 

Less 0.68 0.29 0 

 

Impact on prevalence Cures fewer 
patients 

No change Cures more 
patients 

Cures fewer patients 0 -0.97 -1.69 

No change 0.97 0 -0.72 

Cures more patients 1.69 0.72 0 
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5.4.4.3 Decision makers model 
The results for the decision maker sample are shown in Table 43.  

Table 43 – Added value: model summary for the decision maker sample 
Attribute Level Estimated 

coefficient° 
Standard 

Error 
t-value P-value Significance 

level 

Impact on public expenditure increases public expenditure -0.499 0.119   
 does not change public expenditure 0.117 0.100 1.168 0.243  
  reduces public expenditure 0.383 0.122 3.141 0.002 ** 
Change in quality of life reduction -1.022 0.150   
 no change -0.111 0.099 -1.122 0.262  
  improvement 1.133 0.128 8.827 <0.001 *** 
Change in life expectancy does not change -0.643 0.094   
  increase 0.643 0.081 7.925 <0.001 *** 
Treatment discomfort more -0.286 0.087   
 as much 0.079 0.108 0.725 0.468  
  less 0.208 0.100 2.086 0.037 * 
Change in prevalence cures fewer -0.917 0.154   
 cures an equal number -0.072 0.101 -0.711 0.477  
  cures more 0.989 0.123 8.066 <0.001 *** 

° Results of a multinomial logistic regression model 
* significant on the 5% significance level 
** significant on the 1% significance level 
*** significant on the 0.1% significance level 
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5.4.4.4 Weights for the added value criteria 
The calculations done for determining the weights for the added value 
criteria by the log-likelihood method are presented in Table 44 for the 
general population sample and in Table 45 for the decision maker sample. 
 

Table 44 – Log-likelihood of models in the Added Value domain, general population sample 
Model Log-likelihood Log-likelihood 

change 
Proportion of log-
likelihood change in sum 
of changes 

Likelihood ratio test 

Full model -7684      
Model without change in quality of life  -9124 -1440.0 0.37 X²[df=7] = 2880 (p < 0.01) 
Model without change in prevalence -9090 -1406.1 0.36 X²[df=7] = 2812.2 (p < 0.01) 
Model without change in life expectancy  -8206 -521.9 0.14 X²[df=8] = 1043.8 (p < 0.01) 
Model without treatment discomfort  -7967 -282.9 0.07 X²[df=7] = 565.9 (p < 0.01) 
Model without impact on public expenditure -7927 -242.7 0.06 X²[df=7] = 485.4 (p < 0.01) 

Table 45 – Log-likelihood of models in the Added value domain, decision makers sample 
Model Log-likelihood Log-likelihood 

change 
Proportion of log-
likelihood change in sum 
of changes 

Likelihood ratio test 

Full model -245.1      
Model without change in quality of life  -316.8 -71.7 0.39 X²[df=7] = 143.3 (p < 0.01) 
Model without change in prevalence  -298.1 -53.0 0.29 X²[df=7] = 106.1 (p < 0.01) 
Model without change in life expectancy -283.0 -37.9 0.21 X²[df=8] = 75.7 (p < 0.01) 
Model without impact on public expenditure  -259.0 -13.9 0.08 X²[df=7] = 27.9 (p < 0.01) 
Model without treatment discomfort  -250.4 -5.4 0.03 X²[df=7] = 10.7 (p < 0.01) 
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A new treatment’s impact on quality of life has the highest importance for 
both groups, followed by its impact on disease prevalence and impact on life 
expectancy. For decision makers, a change in prevalence clearly gets a 
lower weight than a change in quality of life, while for the general population, 
these are almost of equal importance. Reduction in discomfort gets a very 
low weight in the decision makers’ sample.  
Note that the weights for the improvement of each of the criteria included to 
measure therapeutic and societal need are different from the weights of the 
same criteria in determining the therapeutic and societal need. This is not 
contradictory, as the added value is assessed independently of the 
therapeutic need and independently of the societal need, hence 
independently of disease characteristics. Of course, disease characteristics 
are important and should be taken into account in the decision-making 
process (see Chapter 6 on “How to use the results of this study”). 
Figure 54 presents the probabilities that particular treatment options are 
considered to have a higher added value out of the full set of treatment 
options. 
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Figure 54 – Probabilities of choosing a scenario as having a higher added value out of the full set of scenarios, decision makers 
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The coefficient ranges, used for the calculation of the relative weights of the 
different attributes by the coefficient range method, are shown Table 46 in 
for the general population and in Table 47 for the decision makers. 

Table 46 – Derivation of the weights for a priori selected criteria in the 
Added value domain, general population sample (coefficient range 
method) 
Model Coefficient 

range 
Proportion 

Change in prevalence 1.69 0.31
Change in quality of life 1.66 0.30
Change in life expectancy 0.82 0.15
Impact on treatment discomfort 0.68 0.12
Impact on public expenditure 0.67 0.12

Table 47 – Derivation of the weights for a priori selected criteria in the 
Added value domain, decision maker sample (coefficient range 
method) 
Model Coefficient 

range 
Proportion 

Change in quality of life 2.16 0.32
Change in prevalence 1.91 0.28
Change in life expectancy 1.29 0.19
Impact on public expenditure 0.88 0.13
Impact on treatment discomfort 0.49 0.07

 
The coefficient ranges method and the log-likelihood method result in a 
similar ranking of the weights for the Added value domain (Figure 55 and 
Figure 56), except for the changes in quality of life and changes in 
prevalence in the general population sample. However, in both methods the 
weights for both criteria are highly similar.  
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Figure 55 – Comparison of relative preference weights by method in the Added value domain, general population sample 

 
Figure 56 – Comparison of relative preference weights by method in the Added value domain, decision maker sample 
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Key points 

 Within each domain, more than 75% of respondents reported to 
be certain about their choice. Respondents needing more 
reminders tend to be more uncertain of their choices. 

Therapeutic need 
 The predictive value of the estimated model of the general 

population and decision maker samples is good but not perfect. 
The model correctly predicts three quarter of the responses for 
both samples.     

 Age is an important but not absolute criterion for judging 
therapeutic need. In general, older people with a good quality of 
life and little treatment discomfort are considered to have a lower 
therapeutic need than younger people with a bad quality of or 
high treatment discomfort. However, when older patients have a 
bad quality of life and high discomfort they are considered to 
have a higher therapeutic need than younger patients with a good 
quality of life and little treatment discomfort. 

 People do not discriminate very clearly between the very young 
(<18 years of age) and the working age adults (18-64 years of age) 
when judging therapeutic need 

 People place a higher value on avoiding quality of life loss in 
patients that currently have a rather good quality of life than on 
avoiding further loss in quality of life in patients who are already 
in a bad quality of life state.  

 Respondents did not clearly discriminate between “die almost 
immediately” and “die 5 years earlier”; which suggests that they 
dichotomized this attribute into “lethal” and “non-lethal” disease.  

 Respondents trade-off quality of life and life expectancy for the 
judgment of therapeutic need. A lower quality of life and a low 
impact on life expectancy are equivalent to a better quality of life 
and a higher impact on life expectancy 

 According to the general public the impact of a disease on quality 
of life and the impact of the current treatment’s discomfort should 
weight more in the assessment of therapeutic need than life 
expectancy.  

 In contrast to the general public, decision makers attach more 
importance to the impact of a disease on life expectancy than to 
the discomfort of current treatment, when judging therapeutic 
need.  

Societal need 
 The predictive value of the estimated model of the general 

population and decision maker samples is good but not perfect. 
The model correctly predicts about 71% of the responses for both 
samples. 

 A very frequent disease that induces much additional public 
expenditures per patient is considered to induce the highest need 
for developing a better treatment. 

 Less frequent diseases have a higher chance of being chosen by 
the decision makers than by the general public.  

 According to the general public the impact of a disease on public 
expenditures per patient should weight more in the judgment of 
societal need than the prevalence of the disease. 

 According to decision makers, prevalence should weight more 
than public expenditures per patient. 

Added value 
 The predictive value of the estimated model of the general 

population and decision maker samples is good but not perfect. 
The model correctly predicts about 80% of the responses for both 
samples.  
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 Not surprisingly, an intervention that reduces public expenditures 
per patient, improves quality of life, increases in life expectancy, 
reduces treatment discomfort and reduced the prevalence of the 
disease has the highest added value. 

 The added value gain of lower public expenditures, a lower 
discomfort of treatment or a reduction in disease prevalence is 
lower than the added value loss associated with higher 
expenditures per patient, higher treatment discomfort or fewer 
patients cured. In other words, the value loss associated with 
something negative (e.g. higher expenditures) is higher than the 
value gain associated with something positive (e.g. reduced 
expenditures).  

 Both the general public and the decision makers give the highest 
weight to the impact of a new intervention on quality of life when 
judging the added value of that intervention.  

 Quality of life is followed by impact of the new treatment on the 
prevalence of the disease and on life expectancy. 

 The impact on treatment discomfort and public expenditures per 
patient are considered of lowest importance by both the general 
public and the decision makers.  

5.5 Comparison of the weights of subsamples of the general 
population 

We performed the same analysis as for the total general population sample 
on subgroups of the general public, defined by age category, self-reported 
health status and number of reminders received. The objective of these 
analyses was to examine whether preferences differed between population 
subgroups and to assess the risk of bias in our results if our survey sample 
would not be representative. Unfortunately, it has not been possible for all 
variables of interest to check whether our survey is representative, because 
there are no national data available (e.g. for self-reported health status) but 
only proxies with their own limitations.  
If the results of subsamples are similar to those of the complete sample, the 
risk of bias due to lack of representativeness can be expected to be lower. 
The results might still be biased, though, because people with other 
preferences might simply not have participated in our survey. The non-
response rate was 76%. There is no direct way to test whether non-
responders have different preferences than responders. The indirect way to 
assess this is to compare the preferences of the early responders with those 
of the late responders. The (untested) hypothesis is that late responders are 
more alike non-responders than early responders.  
The comparisons are made for the weights as obtained with the log-
likelihood approach. Especially differences between sub-groups in the order 
of criteria are of interest, as these have the biggest impact on the outcome 
of an MCDA. Statistical significance of differences in point estimates 
between subgroups are less relevant. Due to small numbers in subgroups, 
confidence intervals are likely to be large and differences between point 
estimates statistically not significant. However, for the application of the 
weights in MCDA, the ranking of the criteria matters more than which 
numerical value is given to that criterion. The relative values are important, 
but not the absolute values. The discussion will therefore focus on 
differences in the order of criteria between sub-groups.  
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5.5.1 Weights by subgroup defined by number of reminders 
received 

We compared the relative weights of criteria between the groups of 
respondents who responded immediately after the first invitation or after the 

first, second or third reminder. The weights of the therapeutic need criteria 
for the different subgroups are presented in Figure 57.  
There is no difference between the weights for therapeutic need according 
to the number of reminders received, and especially not between the full 
sample results and the late responder results.  

Figure 57 – Relative weights of decision criteria for therapeutic need by subgroup defined in function of number of reminders received 

 
Similarly, for societal need, no differences were observed between the full 
sample and the late responders (Figure 58). Disease-related public 
expenditure is considered more important than prevalence by all sub-
groups..
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Figure 58 – Relative weights of decision criteria for societal need by subgroup defined in function of number of reminders received  

 
 
For added value, late responders (two or three reminders) seem to attach 
slightly more importance to the impact of a treatment on prevalence than to 
the impact on quality of life, whereas the other groups attach slightly more 
importance to impact on quality of life than to impact on prevalence (Figure 
59). The group that had received two reminders also valued impact on 
treatment discomfort as less important than impact of the disease on public 
expenditure, contrary to the other groups.  
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Figure 59 – Relative weights of decision criteria for added value by subgroup defined in function of number of reminders received  

 

5.5.2 Weights by subgroup defined by age 
When subgroups defined by age category of the respondent are compared, 
we observe that the 80-89 year olds have different preferences than the 
other age groups. It should be noted, however, that the estimates for this 
age group are based on 121 participants only, whereas the other age 
categories had between 331 and 963 participants.   
For therapeutic need, respondents between 70 and 79 years of age give 
much more importance to the criterion of discomfort of current treatment and 
less to the criterion of quality of life under current treatment than the other 
age groups.  

 
Three age groups consider discomfort of current treatment as more 
important than quality of life: 40-49 year olds, 60-69 year olds and 80-89 
year olds (Figure 60). For all other age groups, quality of life is more 
important than discomfort of current treatment. Because of these opposing 
preferences across age groups, the model results in almost equal weights 
for quality of life and discomfort for the full sample.   
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Figure 60 – Relative weights of decision criteria for therapeutic need by subgroup defined in function of age 

 
For societal need as well we observe opposing preferences for the 80-89 
year olds as compared to the other age groups (Figure 61). Whereas all 
other age groups give a higher weight to public expenditures in judging 
societal need, the 80-89 year olds give a higher weight to prevalence. The 
overall estimates seem to reflect more closely the preferences of the 30-59 
year olds than of the 20-29 or the 60-89 year olds. 
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Figure 61 – Relative weights of decision criteria for societal need by subgroup defined in function of age 

 
As for the judgment of the added value of new treatments, the elderly (80-
89 years of age) seem to give relatively more weight to improvements in 
quality of life than the other age groups (Figure 62). At the same time, 
changes in treatment comfort are more important than changes in life 
expectancy for this group as well as for the 70-79 years old. This means that 
this age groups values living better more than living longer, whether “better 
life” is defined by better quality of life or less treatment discomfort. Again, 
the significance of these differences is questionable, given the low number 
of respondents in these higher age groups. 
In contrast to the older age groups, the other age groups typically give more 
weight to improvements in life expectancy than to reductions in discomfort, 
but they also give more weight to improvements in quality of life than to 
increases in life expectancy. The respondents in the youngest age group 
(20-29y) give relatively more weight to reductions in public expenditures 
compared to the other age groups, although this criterion also for this age 
group remains the least important for the assessment of the added value of 
a new intervention.  
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Figure 62 – Relative weights of decision criteria for added value by subgroup defined in function of age 

 
5.5.3 Weights by subgroup defined by self-reported health status 
Figure 63 shows the weights of the subgroups of respondents that described 
their current health as “good” or “not good”. People who report being 
currently in good health give slightly more weight to quality of life under 
current treatment when judging therapeutic need than to discomfort of 
current treatment. This is opposite to the weights given to these criteria by 
respondents who report not being in good health. These patients find it more 
important to reduce treatment discomfort than to increase overall quality of 
life. Both subgroups give the lowest weight to reductions in life expectancy 
due to the disease.    
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Figure 63 – Relative weights of decision criteria for therapeutic need by subgroup defined in function of self-reported health status 

 
 
For societal need and for added value, there is no difference between the 
preferences of respondents in good self-reported health and the preferences 
of respondents in bad self-reported health (see Figure 64 for societal need 
and Figure 65 for added value).  
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Figure 64 – Relative weights of decision criteria for societal need by subgroup defined in function of self-reported health status 
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Figure 65 – Relative weights of decision criteria for added value need by subgroup defined in function of self-reported health status 

 

5.5.4 Weights by subgroup defined by uncertainty 
Relative weights of criteria determining therapeutic need do not differ 
between groups who are uncertain about their responses and groups who 
are certain about their responses (Figure 63).  
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Figure 66 – Relative weights of decision criteria for therapeutic need by subgroup defined in function of certainty of responses 

 
For societal need, however, there is a marked difference between the 
weights given to the criteria by the group of respondents that is uncertain 
about its responses and the group of respondents who is certain about its 
responses (Figure 67). In fact, the uncertainty about which criteria matters 
most is reflected in the weights of the uncertain respondents. The weight for 
public expenditures induced by the disease is almost equal to the weight of 
the prevalence of the disease. Respondents who are certain about their 
responses clearly gave more weight to public expenditures for judging 
societal need.  
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Figure 67 – Relative weights of decision criteria for societal need by subgroup defined in function of certainty of responses 

 
Preferences for added value criteria were similar between the groups, 
although people who were uncertain about their responses gave slightly 
more weight to changes in prevalence than to changes in quality of life, 
contrary to than people who were certain about their responses.  
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Figure 68 – Relative weights of decision criteria for added value by subgroup defined in function of certainty of responses 

 
 

Key points 

 There is no difference between the weights for therapeutic and 
societal need or added value between late responders and the full 
sample. 

 No differences in preference weights for therapeutic and societal 
need or added value were observed between subgroups defined 
by self-reported health status. 

 Preference weights for therapeutic need and societal need differ 
across age subgroups. The results should be treated cautiously, 
however, as the results for the group of 70-79 year olds is based 
on only 121 responses.  

 For therapeutic need, respondents between 70 and 79 years of 
age give more importance to the criterion of discomfort of current 
treatment and less to the criterion of quality of life under current 
treatment than the other age groups.  

 For societal need, the oldest age group (80-89) gives a higher 
weight to prevalence compared to the full sample. 

 For added value, the preferences of the older age groups are 
generally in line with those of the full sample, although the order 
is slightly different: changes in discomfort should weight more 
than changes in life expectancy according to the 80-89 year olds 
and changes in quality of life should weight more than changes in 
prevalence.  
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6 FUTURE USE THE RESULTS OF THIS 
STUDY 

Although additional steps are needed before the results of this study can 
start to be used in practice, we will briefly describe the general framework of 
their possible future use.   

6.1 Practical steps in the MCDA 
The application of MCDA in real life would require the following steps: 

Step 1: Scoring the evidence described in the assessment report for 
each criterion 
The consequences of each option are to be described in a Health 
Technology Assessment report: no value judgments, only description of 
evidence, uncertainty of evidence and evidence gaps related to each of the 
criteria identified in Table 48. 
Options are to be scored on the criteria by the advisory commission 
members using a pre-determined scale. Scores should be based on the 
evidence provided in the assessment report and – if necessary – input from 
patients (e.g. for the scoring of quality of life with current treatment and 
discomfort of current treatment). Guidance on how to translate evidence into 
a score has yet to be developed. This is planned for 2015.  
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Table 48 –Scoring table  
Criterion Evidence Score 

Quality of life under current treatment Summarizes the results of studies about the impact of the disease on quality 
of life under current treatment. 

Committee members score 
the evidence on a pre-
determined scale 

Life expectancy under current treatment Summarizes the results of studies about the impact of the disease on life 
expectancy under current treatment. 

Committee members score 
the evidence 

Discomfort of current treatment Summarizes the results of studies about the discomfort of current treatment. Committee members score 
the evidence 

Prevalence  Shows figures on the prevalence of the disease in Belgium. Committee members score 
the evidence 

Disease-related public expenditure per 
patient 

Summarizes the results of studies about the public expenditure related to 
the disease differentiated by sector: healthcare related costs, invalidity, 
workdays lost, etc. 

Committee members score 
the evidence 

Improvement in quality of life of new 
treatment compared to current treatment 

Summarizes the results of studies about the incremental effect of the new 
treatment on quality of life compared to the current treatment. 

Committee members score 
the evidence 

Improvement in life expectancy of new 
treatment compared to current treatment 

Summarizes the results of studies about the incremental effect of the new 
treatment on life expectancy compared to the current treatment. 

Committee members score 
the evidence 

Reduction of treatment discomfort  Summarizes the results of studies about the incremental effect of the new 
treatment on treatment discomfort compared to the current treatment. 

Committee members score 
the evidence 

Reduction in disease-related public 
expenditure per patient 

Summarizes the results of studies about the incremental effect of the new 
treatment on public expenditures per patient compared to the current 
treatment. 

Committee members score 
the evidence 

Reduction in prevalence of treatment Summarizes the results of studies about the reduction of disease 
prevalence due to the new treatment compared to the current treatment. 

Committee members score 
the evidence 
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Step 2: Weighting the scores with the public preference weights 
The scores given to each criterion should be weighted with the weights 
presented in the current study (Table 49). The weights prescribe to what 
extent a particular score should weigh in the appraisal of therapeutic need, 
societal need or added value.  

Table 49 – Weights of decision criteria per domain as measured in the 
general public 
Domain Decision criteria Weights* 

Therapeutic need Discomfort of current treatment  
Quality of life with current 
treatment 
Life expectancy despite current 
treatment 

0.43 – 0.36 
0.43 – 0.42 
0.14 – 0.22 

Societal need Disease-related public 
expenditures per patient  
Prevalence of the disease 

0.65 – 0.45 
0.35 – 0.55 

Added value of new 
treatment 

Impact on quality of life 
Impact on prevalence of the 
disease 
Impact on life expectancy 
Impact on discomfort of treatment 
Impact on disease-related public 
expenditure per patient 

0.37 – 0.30 
0.36 – 0.31 
0.14 – 0.15 
0.06 – 0.12 
0.07 – 0.12 

* The first figure is the weight as derived with the log-likelihood method, the second 
figure is the weight derived with the coefficient range method. 

In contrast to the examples in literature, the weights measured in the current 
study are based on population preferences, instead of preferences derived 
from commission members or a non-representative sample of the public. To 
avoid random modifications of the weights, as a consequence of which the 
consistency between decisions could be reduced, we recommend not to 

modify the weights but take other considerations into account after the 
application of the MCDA (Step 5). If there is any reason to believe the 
outcome of the MCDA exercise is unacceptable, this should be explained by 
other considerations and not by wrong weights for the attributes in a 
particular case. 

Step 3: Calculating the weighted sum of the scores per domain 
A weighted sum of scores relating to all criteria within one domain should be 
calculated to obtain the domain score. The MCDA process as presented 
here will lead to three weighted scores per assessed intervention: 
 a weighted score for therapeutic need 
 a weighted score for societal need 
 a weighted score for added value. 
The three scores should be compared with the weighted scores of previously 
assessed diseases (in case of need) or previously assessed health 
interventions (in case of added value). In other words, the weighted score 
as such is insufficient to allow a judgment about need or added value; it is 
only relative to the weighted scores of other diseases or interventions that a 
judgment will become possible.  

Step 4: Interpreting and using the results on the three domains 
Once the three sums of weighted scores have been calculated, the 
commission has to consider in which quadrant of Figure 69 the intervention 
is located. The higher the total weighted score on therapeutic need, the 
higher the perceived therapeutic need. The same reasoning applies to all 
three domains.  
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Figure 69 – Preparedness to pay (more) for a new intervention 

 
Step 5: Making a decision 
A final step is making the decision, based on the ranking of the new 
intervention and its targeted condition on therapeutic need, societal need 
and added value.  
Systematic application of the MCDA framework in decision making will 
eventually give rise to three MCDA “league tables”: one for therapeutic need, 
one for societal need and one for added value. The league table is an 
ordered list of therapeutic and societal needs and of interventions’ added 
value in function of their level of priority. The higher the score resulting from 
the MCDA, the higher the therapeutic or societal need or added value of an 

intervention and the more likely the society is prepared to pay for the 
intervention.  
The response to the fourth question of the decision-making framework 
(preparedness to pay more) depends on both the place of the intervention 
in the added value league table and the place of the patient group, 
respectively disease, in the therapeutic need, respectively societal need, 
league table. It is more likely that society is prepared to pay more for a new 
intervention if both the therapeutic and societal need are high and the added 
value is considerable (Figure 69). 
In case of a low therapeutic and societal need and a high added value, the 
authorities might still want to reimburse a new intervention, but only if the 
overall cost of the treatment is the same as that of the comparator. An 
economic evaluation can provide this information. 
Interventions with a low added value and a low need do not offer value for 
money and should therefore not be reimbursed. In cases where the 
therapeutic or societal need is high and the added value low, decision 
makers might be more inclined not to reimburse a new intervention. 
However, in some particular cases, e.g. when no active alternative treatment 
is available but the only available alternative is best supportive care, they 
still might decide to reimburse the new intervention to keep the door open 
for further improvements in the development of the intervention. In such 
cases, specific conditions for reimbursement are often defined (i.e. who gets 
reimbursement, under which conditions) and a re-assessment after some 
time is scheduled. These conditions and additional requirements are needed 
to ensure that the reason for initially granting reimbursement continue to 
apply.  
In the decision making phase it might be necessary to take other 
considerations into account that are felt to be relevant but are not yet 
covered by the criteria. These additional considerations can give rise to 
modifications in the ranking of a disease (in case of need) or intervention (in 
case of added value). It should be documented what these additional 
considerations are and how they modified the ranking on therapeutic need, 
societal need and/or added value. Additional criteria should only be criteria 
that have not been considered already in the MCDA. If not, the whole point 
of the MCDA is lost. A more extensive discussion on considerations beyond 
MCDA is provided in the next paragraph. 
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6.2 Considerations beyond the MCDA 
The decision process does not stop here though. It has been stressed before 
on several occasions in this report that the MCDA tool is an aid to decision 
making, not a guideline or magic formula. Crucial for any policymaker, 
making decisions on behalf of and for the benefit of society, are the ethical 
considerations. Policymakers are elected for applying general ethical 
principles when making decisions. The ethical reflections are to be made 
independent of any particular decision, as they are supposed to apply 
generically, meaning that they should be defined a priori, i.e. before the 
execution of the MCDA.  
A posteriori, the pre-defined ethical principles can be applied to reflect on 
the results of the MCDA and the order of interventions in the league table. 
However, it should be noted that the general ethical principles policymakers 
wish to apply will already impact upon what they wish to include as an 
attribute in the MCDA or exclude from it. A typical example is age. When 
asked about therapeutic need, the majority of the population agreed that if 
you would have to develop a new intervention for a particular disease, you 
should first do it for the young patients with that disease. The underlying idea 
for this choice may be, as illustrated in literature, that the expected duration 
of benefit from the new treatment is longer in young than in old patients. 
Much less consensus exists on whether it is acceptable to reimburse a 
treatment to the young only if the treatment would have the same effect in 
all patients with a particular condition, independent of age. A recent study, 
in which Dutch, Belgian, Swedish and French decision makers were 
interviewed about the acceptability of discriminating in reimbursement 
based on age only, showed that this was generally not accepted and would 
in Sweden even be against the law.102 
The criterion of age is particular in several ways: 
 Age cannot be modified by treatment, whereas all other attributes can.  
 Age can be correlated with treatment effectiveness. For example, 

starting preventive dental care in early childhood has a proven better 
effectiveness than starting preventive dental care in the elderly. 
Effectiveness of treatment is a consideration in the reimbursement 
domain and thus decisions may vary by age, however, not because of 
variation in age but because of variation in effectiveness. The high 
importance of age in the results of the therapeutic need domain are in 

a sense remarkable. All else equal, people favour the development of a 
new and better treatment for a young person over that for an old person. 
Losing 5 years of remaining life is considered worse for young people 
than for older people, even though for the elderly this means a much 
smaller number of remaining life years than for the young, who will only 
loose these years at the end of their normal life span. If they would 
discount the life years lost, losing 5 years would mean less for a young 
patient than for an old patient. We believe this can be explained by the 
fact that people did not clearly distinguish between “dying immediately” 
and “dying 5 years earlier”, which is what we observed in the model 
coefficients. In this case, it seems obvious that people will choose the 
younger patients when they are asked for whom a new treatment should 
be developed first, because the younger patients are assumed to 
benefit longer from the better outcomes of the new treatment.  

 Unlike the other criteria, age is not a characteristic of a disease or its 
current treatment. It is a characteristic of a patient, like skin or natural 
hair colour or nationality. How to score such a disease- and treatment 
independent criterion? Should a disease that occurs mainly in the young 
get the highest score and diseases occurring mainly in the elderly get 
the lowest score? Would diseases that occur in all age groups then get 
a medium score? Suppose they do. In that case, therapeutic need in 
diseases occurring in all age groups would turn out lower than 
therapeutic need in diseases occurring mainly in the young. But this is 
not consistent with the preferences of the population, because these 
suggest that if a disease affects young patients (who are included in “all 
age groups”), high priority should be given to investments in better 
interventions. The need is hence high because also young people are 
affected; this is independent of whether also old people are affected. 
Should the judgment of the therapeutic need then be split up into ‘the 
need for the young’ and ‘the need for the old’? It could. The implications 
should be carefully considered. It would imply that, when a better 
treatment is being developed, this treatment might be withheld from the 
elderly patients, just because they are old and therefore lower on the 
therapeutic need list. According to the fair innings argument, this could 
be fair, because all humans start being young and then get older, which 
is very specific to the criterion of age, not applicable to other criteria or 
to characteristics such as gender and skin colour. This life-cycle 
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perspective could be considered relevant and a reason to discriminate 
between young and old in reimbursement decisions, even if all other 
criteria are equal. These are ethical choices that need to be made, 
which were not addressed in this study. 

 For all other criteria, there is a logical relationship with need (from the 
patient’s point of view): all else equal, a patient with a lower quality of 
life has a higher need than a patient with a higher quality of life, a patient 
with a life-threatening disease has a higher need than a patient with a 
non-life-threatening disease; but for age there is no such logical 
relationship: an older patient does not have a lower perceived need than 
a younger patient only because he is older.  

As age as such is not a separate variable in our model, it could become an 
argument to change the ranking of disease on the therapeutic need league 
table.  
It should be clear that MCDA is not a formula that leads to “easy” yes/no 
decisions. It is only through the consistent use and consideration of the 
relevant questions with the relevant criteria and their relative weights, that 
the decision-making process can become more consistent. Consistency 
implies rationality, in the sense that decisions about what the budget allows 
are more in line with what people consider important, both for individual 
patients as for the society as a whole. Moreover, the MCDA allows more 
transparency in the process. The remit of the advisory committees remains 
the same. The committee members remain responsible for the appraisal of 
the new interventions on different criteria. The only difference will now be 
that the weights given to each of these criteria will be those of the general 
public and not those of the committee members. Committees will still, as 
before, discuss additional criteria that are not included in the MCDA 
framework presented in this study and will still have to formulate an advice 
based on their appraisal. However, we hope this framework can help as a 
kind of reference point from which helps to justify –at least partly- the advices 
towards to general public and to create, as such, a societal ground for the 
decisions made.   

6.3 Scoring rules 
The development of detailed scoring rules was outside the scope of the 
current project. Some guidance, in general terms, is presented in Table 50. 
Detailed scoring rules, including guidance on which scale to use and how to 
move from the evidence to the scores, will be developed in a next report. 
Practical constraints related to the design of the survey led to a limited 
number of levels for each attribute included in the DCE. In real life, more 
differentiation will be needed between levels. For example, ‘more’ will be 
insufficient, as decision makers will want to make a distinction between 
‘slightly more’ and ‘much more’ and probably many levels in between. 
However, the link with the levels used in the survey should be maintained 
somehow to ensure that the results of the survey are used in the right way. 
It means that some kind of mapping will be needed between the desired 
number of levels and the levels included in the survey. This refers to step ii 
under “criteria” in Figure 3 on page 29.  
Besides the mapping issue, the issue of variety in the amount of evidence 
available on each attribute, the presentation of the evidence and the 
uncertainty of the evidence can also complicate the scoring.  
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Table 50 – Scoring rules for the criteria 
Domain Decision criteria Scoring rule 

Therapeutic need Discomfort of current treatment  
Quality of life with current treatment 
Life expectancy despite current treatment 

A higher level of discomfort gets a higher score 
A lower quality of life gets a higher score 
A higher reduction in life expectancy due to the disease, despite the 
current treatment, gets a higher score 

Societal need Disease-related public expenditure per patient  
Prevalence of the disease 

A higher disease-related public expenditure per patient gets a higher 
score 
A higher prevalence of the disease gets a higher score 

Added value of 
new treatment 

Impact on quality of life 
Impact on prevalence of the disease 
Impact on life expectancy 
Impact on discomfort of treatment 
Impact on disease-related public expenditure per patient 

A higher impact on quality of life gets a higher score 
A higher impact on prevalence gets a higher score 
A higher impact on life expectancy gets a higher score 
A higher reduction in discomfort of treatment gets a higher score 
A higher impact on the public expenditure per patients gets a higher 
score 

Key points 

 The MCDA framework upon which previous, current and future 
research is built, focusses on the appraisal of theapeutic need, 
societal need and added value. 

 The current study provides weights for scores that reflect the 
performance of a disease (in case of therapeutic or societal need) 
or an intervention (in case of added value) on each of the criteria 
described wihtin the three domains. 

 The scoring rules yet need to be developed. Scoring will be the 
responsibility of the advisory or decision making bodies, 
complemented with external experts as needed. Scores are a 
translation of the scientific evidence with respect to a disease or 
intervention on a pre-determined scale. 

 The result will be three weighted MCDA scores, which need to be 
considered together in the decision process according to a 
certain logic.  

 Relevant considerations that go beyond the criteria included in 
the MCDA, need to be addressed and made explicit as part of the 
decision process to maintain the biggest advantage of applying 
MCDA, being transparency and consistency in the decision-
making process.    
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7 GENERAL DISCUSSION  
7.1 Issues in MCDA research 
A recent literature review of MCDA applications to assess the value of health 
care interventions defined eight challenges for those who want to apply 
MCDA in decision making.11 They help to explain the place and value of our 
study and will therefore be treated one by one. 

7.1.1 Choice of the MCDA approach 
The first issue is related to the MCDA approach used. We used a value 
measurement approach, which implies that most outcomes relevant to a 
coverage decision can be traded off, i.e. poor performance on one criterion 
can be compensated by a good performance on another. Marsh et al. (2014) 
highlight that there might be ethical issues making trade-offs unacceptable. 
This is particularly the case when non-tradable criteria (such as access to 
care) are included in the MCDA.11 We believe that the criteria eventually 
included in our MCDA do not include such criteria, although we cannot be 
completely sure about this. All depends on the fundamental ethical values 
the Belgian society wishes to uphold. For example, age could be an example 
of a non-tradable criterion. We included age in our scenario description, but 
did not treat is as a separate criterion in our MCDA tool because we only 
included age to allow respondents to judge the relevance of the impact of a 
disease on life expectancy. Besides the fact that we did not intend to include 
age as a separate attribute from the beginning, we think there are several 
additional arguments for not doing this. 
First, age is a characteristic of a patient and cannot be changed by a new or 
better treatment. Therefore, it cannot be put on the same level as the other 
criteria, which are all disease-related characteristics under current treatment 
that can be changed by a better treatment (“quality of life”, “life expectancy” 
and “discomfort of the treatment”). It seems illogical to take age as such into 
account in health care reimbursement decisions. This is something else as 
taking decisions that are based on other features (e.g. clinical effectiveness) 
that eventually turn out to be to the disadvantage of specific age groups. For 
example, when preventive dental care is reimbursed only for children and 
not for the elderly that is mainly because of differences in (cost-) 
effectiveness and not because of age per se.  

Second, it is not surprising at all that people choose the younger patient 
group when they have to judge the therapeutic need in two groups, all else 
equal. But it is much less certain that people would agree with not 
reimbursing interventions to elderly that are reimbursed to young patients 
only because of their age. Based on thirteen interviews with decision makers 
from Belgium, France, the Netherlands, and Sweden, Franken et al. (2014) 
concluded that decision makers do not consider age as criterion in decision 
making and interviewees from Sweden even mentioned that it would be 
against the law to use age as a decision criterion.102 This holds especially 
for discriminating in reimbursement of one single product or service for the 
same indication and with the same clinical benefit and cost-effectiveness. It 
would not be acceptable to reimburse a product for the young but not for the 
old (or vice versa) based on age alone if all else is equal.  
Third, the government has the moral obligation to take decisions that are in 
society’s best interest. Fundamental ethical principles public authorities 
might want to maintain could be, for instance, the respect for human dignity, 
individual rights and liberty, procedural impartiality, or the principle of 
solidarity.6, 103 For criteria such as quality of life, life expectancy and 
treatment discomfort, there does not seem to be a clear moral guiding 
principle, in which case it makes sense to follow the majority’s wish. For age 
(independent of clinical effectiveness of treatments in the elderly), it seems 
hard to defend the position that elderly should be discriminated against 
simply because they are old despite an equal clinical benefit.  
The operationalization of fundamental ethical values and principles is not 
always straightforward, as illustrated by many scholars.22, 103-105 Moreover, 
there seems to be no set of core values that is common to all health care 
systems.106 For example, a comparative study between the Netherlands, 
Oregon (Canada), the UK and Sweden, found that people in Sweden attach 
particular importance to human dignity and the rights of individuals when 
setting priorities in health care, while the Netherlands and Oregon 
emphasize the efficient use of resources.106 Each system needs to 
determine for itself how to balance different values. This does not only apply 
to age but also to aspects such as own responsibility for health problems.  
Another argument against including age as a separate decision criterion is 
pragmatic. Many diseases occur in all age groups. It is unclear what the 
scoring rules for age would then have to be. Giving an intermediate score or 
giving no score at all would both be wrong. Giving no score immediately 
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reduces the total weighted score for therapeutic need drastically, implying 
that a disease that occurs in all age groups would always figure at the bottom 
of the list of therapeutic need. Giving an intermediate score has a similar 
effect: diseases occurring in all age groups would always be considered as 
having a lower therapeutic need than diseases occurring in younger age 
groups, all else equal, even though this disease also occurs in young people 
who should get priority according to the public.  

7.1.2 Double counting criteria 
The second issue highlighted by Marsh et al. (2014) is the risk of double 
counting criteria if both effectiveness (or cost) and cost-effectiveness is 
included in the MCDA. The authors found examples of MCDA studies 
including both, but also studies that excluded cost-effectiveness as a 
criterion, or compared the MCDA score against cost in a healthcare 
production possibility frontier.11 The latter is also what we propose to do in 
the MCDA framework. We did not include cost-effectiveness in our MCDA, 
although we did include public expenditures induced by the disease per 
patient in the societal need domain. It is, in our view, impossible to leave out 
cost as a criterion entirely, because the economic impact of a disease has a 
value impact on society because of the opportunity costs of the resources 
devoted to that disease. An opportunity cost implies a value loss elsewhere 
in a publicly financed sector.  
The production possibility frontier approach is similar to the efficiency frontier 
approach used for cost-effectiveness analysis, be it more extensive because 
it takes other considerations than clinical effectiveness in terms of “QALYs 
gained” into account. While in health economics interventions would be 
ranked in order of increasing incremental cost-effectiveness ratio, in MCDA 
interventions would be ranked in order of increasing MCDA score. However, 
extrapolating the cost-effectiveness analysis approach to the MCDA 
approach presented in this study, would require the following steps: 
 The three MCDA scores need to be consolidated in one way or another, 

to allow the construction of one single league table of interventions that 
takes therapeutic need, societal need and added value into account.  

 Additional considerations that require the adaptation of the ranking 
should be applied to arrive at a final league table. 

 Depending on the available resources, first the highest ranked 
interventions should be financed, followed by lower ranked 
interventions until the budget is exhausted. As such the societal value 
of healthcare would be maximised.  

7.1.3 Gaps in evidence and bias 
The third issue relates to gaps and biases in evidence and subsequent 
difficulties in scoring an intervention on the criteria for which the evidence is 
lacking.11 This is a general issue that cannot be easily resolved. In case of 
little evidence, less priority could be given, or reimbursement conditions 
could be imposed. Ways to deal with this issue will be explored further in a 
future study.  

7.1.4 Inter-rater consistency 
The fourth issue relates to the consistency in scoring of diseases or 
interventions on each of the criteria included in the MCDA: different raters 
might have different levels of understanding of the data and interpret scales 
differently, and the complexity of scales increases with the number of points 
on the scale.11 We fully acknowledge this point and therefore recommend 
the development of a scoring guidance. Commission members, relevant 
stakeholders and experts will need to be involved in the guidance 
development process and afterwards be educated to ensure all raters have 
a similar understanding of the rating scales. 

7.1.5 Choice of the weighting technique 
The fifth observation of Marsh et al. (2014)11 is that more debate and 
guidance is required on which weighting technique is appropriate under 
which circumstances. It was also our experience during this study that there 
are still many open questions with respect to the different techniques to elicit 
criteria weights. Although DCEs are frequently used in literature, we could 
identify only very few studies explaining how to derive level-independent 
criteria weights on a 0-1 scale from DCE results. For example, Lancsar et 
al. (2007)95 compares four different methods for deriving attribute weights in 
health preferences: the log-likelihood-based method, the marginal rates of 
substitution, the Hicksian welfare measure, and the probability based 
method. They concluded that for all methods both the relative importance 
and the subsequent order of the attributes are similar, but not equal. Except 
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for the log-likelihood based method, all methods require either an attribute 
used as a common base for the relative importance or require a quantitative 
attribute (e.g. in monetary units, life years), something we did not have in all 
domains. Yet another method, proposed by an expert involved in our study, 
is to use the range of the estimated model coefficients per attribute to 
estimate the attributes’ relative importance.  
We eventually chose to use two methods to calculate relative weights: the 
log-likelihood method and the coefficient range method. As we only use 
discrete attributes, both methods are applicable to our DCE results.  
The log-likelihood method has some advantages over the coefficient range 
method: 
 the possibility to explicitly test statistical significance of the resulting 

weights; 
 no risk of confounding relative importance (attribute weight) with the 

position of the attribute levels on the assumed underlying utility scales. 
The parameter estimates reflect both the relative importance of the 
attribute and the distance between attribute levels on the underlying 
utility scales. Consequently, when the underlying utility scales of the 
different attributes do not have a similar scale unit, there is a risk that 
this influences the paramater estimate size alongside the relative 
importance. The coefficient range method does not allow to disentangle 
these two aspects (relative importance and scale of underlying utility 
function).  

In our study, the results for both methods are very similar, except for the 
Societal need domain. As there is no gold standard for measuring attribute 
weights, it is impossible to conclude which technique offers the most valid 
results. This is one of the reasons we chose to test two methods. 
Nevertheless, testing more alternative techniques could give indications 
about the robustness of the results presented in the current study.  
A possible limitation of both methods is their relative dependence on the 
number of levels per attribute. Nevertheless, changing the number of levels 
of attributes only slightly changed the actual weights, but not the order of the 
attributes.  

Moreover, increasing the number of levels per attribute is likely to make the 
DCE approach unfeasible, as it would require an increase in the number of 
choice sets per person. Based on our pilot survey, we considered the 
number of choice sets included in our survey (9) to be the maximum feasible 
to ensure an acceptable response rate, although in the literature it is found 
that the number of choice sets presented to respondents in empirical studies 
has increased from on average 12 in the period 1990-2000 to 14 in the 
period 2001-2008. 
An additional concern is the feasibility of performing recurrent DCEs in the 
general public. Supposing that the weights people attach to different criteria 
change over time (which is very likely), one would have to repeat the 
research endeavour to collect and analyse the data. This is not the case 
when weights are elicited from the commission members. However, it has 
been explained before that the incorporation of public preferences is 
important for legitimacy reasons. 

7.1.6 Uncertainty in evidence 
The sixth issue relates to the quantifying of uncertainty.11 How to deal with 
uncertainty about the evidence that should support the scoring of the 
criteria? Some MCDA studies included uncertainty as a separate criterion. 
There are different types of uncertainty: uncertainty about the expected 
outcomes and uncertainty about the chances of success. We considered to 
include uncertainty about expected outcomes in our DCE, but refrained from 
doing so because it would require an additional criterion for every other 
criterion already included because the level of uncertainty could in principle 
be different across criteria (e.g. we might be very uncertain about the effect 
of a new treatment on life expectancy because the follow-up in the available 
RCTs is too short to draw conclusions about the impact on life expectancy, 
but at the same time we might be quite certain about the impact of a new 
treatment on the comfort of treatment for the patient). We did not include 
uncertainty related to the probability of success because it has been 
demonstrated that the results for this criterion are highly subject to framing 
effects, and influenced by risk averseness.  
Uncertainty could be taken into consideration after the application of the 
MCDA, i.e. when considering additional elements or criteria that would justify 
an uplift or downgrade of the ranking of an intervention. High uncertainty 
could thus be an argument for downgrading an intervention. 
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7.1.7 Interpretation of MCDA scores 
The seventh issue relates to the interpretation of the MCDA output. In itself, 
the weighted average number generated by the MCDA is meaningless, 
aside from its use to rank interventions.11 This contrasts with the output of 
the DCE that we used to determine the relative weights of the criteria. The 
multinomial logit model gives the probability that the general public would 
prefer a specific scenario out of the full set of possible scenarios. However, 
the DCE as conceived in our study cannot be used in place of the MCDA. 
We did not include a quantitative monetary attribute in our DCE (e.g. price 
or cost). It has been argued that this is problematic for the derivation of utility 
scores, because different attributes might have a different underlying scale. 
This results in difficulties in distinguishing the importance of the overall 
weight of a given dimension from the importance of the given levels within a 
dimension.89  
Nevertheless, we deliberately avoided using explicit monetary or 
quantitative levels in our DCE scenarios. We are aware that different people 
might give a different meaning to “much discomfort” or “little discomfort”. We 
did not perform a qualitative analysis of the underlying meaning of the 
different attribute levels for respondents. For our purposes, it was more 
important that the qualifiers had a meaning to respondents than that they 
had the same meaning for all respondents. What matters for determining 
therapeutic need is that respondents know that patients (as “experts by 
experience”) describe their level of discomfort as high or low. The 
assumption is that respondents would have the same experience if they 
would have been a patient; i.e. respondents trust the judgment of the current 
patients. In the application of the MCDA, the scoring will always be done by 
the members of the appraisal committee (based on evidence), not by the 
general public. This is comparable to, for instance, the use of the EQ-5D to 
measure health-related quality of life, where patients describe their own 
health status by means of the five dimensions and three or five levels per 
dimension of the instrument, and subsequently a public value is attached 
these descriptions.  
Thus, we assume that the general public trusts the scoring of the committee 
members. Once the appraisal committee has judged that that the discomfort 
is high, based on scientific evidence, the weight assigned to discomfort by 
the general public becomes relevant, because the weight reflects to which 

extent discomfort should be taken into account in the decision making 
process, whatever high discomfort implies exactly.  
A possible critique to this approach could be that the implied rankings in the 
MCDA can in that case be different from what the citizens want, because 
citizens might have another idea about what is high discomfort than patients. 
However, we considered the experience of patients to be more relevant than 
the subjective idea of what is high discomfort of someone who is not in the 
particular situation. The question really is “If you were a patient, and you 
would consider your discomfort to be high, how important would you 
consider that aspect for judging your need for a better treatment”. Whether 
discomfort is high in concrete situations, is then something for patients to 
judge, and their judgment to be measured in a scientifically sound manner. 
The same applies to “high public expenditure” or “low public expenditure”. 
Respondents might not be able to judge what a high or low public 
expenditure is, but they can assume that decision makers are able to make 
this judgment based on their knowledge and experience with regard to the 
healthcare budget. For example, some people might find €3000 per patient 
per year high, others might find it low and still other will not have a clue, 
because much depends on what the implications of reimbursing such a 
treatment are for their personal expenditures. In the MCDA application, it will 
be the appraisal committee members who judge whether the public 
expenditure is high or low and the population (current study) that provides 
the weight for public expenditure. Thus, the judgment of whether 
discomfort/public expenditure is high is an expert judgment, while the 
relative importance of high discomfort for therapeutic need or high public 
expenditure for societal need is a population judgement. The objective is to 
keep a close relationship between the evidence (e.g. what do studies that 
measured patients’ discomfort with current treatment show) and the scoring 
of the criterion ‘discomfort’ in the MCDA, and to keep the value judgment of 
how important high discomfort is in judging therapeutic need separate from 
this. For quality of life and impact on life expectancy we did include 
quantitative levels. However, these quantities were used for their qualitative 
meaning: everyone would consider a 2/10 to be a low quality of life, and 
everyone would consider a 8/10 a high quality of life.  
Hence, the DCE was a technique to derive relative attribute weights, rather 
than a kind of MCDA exercise, because we wanted to keep the opportunity 
open that the appraisal committees could score the attributes given their 
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knowledge and expertise. This forced us to take a two-step approach, being 
to perform a DCE first to obtain input data (weights) for the MCDA tool. 

7.1.8 Impact of MCDA 
Finally, very little is known about the impact of MCDA on decisions.11 The 
authors would like to see more studies about which variations in MCDA 
approaches will have an impact on decisions. We would argue, as many 
other researchers, that even if there would be no impact on the actual 
decisions, the application of MCDA has its own merits. Surveys asking 
decision makers for their opinion about MCDA were quite positive: it 
provides a systematic approach to decision making, facilitates knowledge 
transfer and improves decision makers’ understanding of interventions, 
identifies data gaps, forces decision makers to think through all relevant 
factors and improves the transparency of decisions. Moreover, it allows to 
communicate the rationale of their decisions.11   

7.2 Assumptions and limitations 
7.2.1 Belgian citizens are not mere QALY maximizers 
The mere fact of doing the survey also implies that we assume that people 
are not only interested in maximising QALYs, but rather wish to take the 
level of need for a new treatment into account when allocating limited health 
care resources.39 As a consequence, a highly cost-effective treatmente – i.e. 
a treatment that would contribute to the maximisation of QALYs – can still 
be considered of low priority for public reimbursement when the therapeutic 
or societal need is low. With this survey we demonstrated that the Belgian 
general public are not QALY-maximisers. This confirms the conclusions 
from previous research, both in Belgium2 and elsewhere (see 4.2.3.3) that 
pure QALY maximization is never applicable, as people always want to take 
other criteria than cost-per-QALY into account. 

                                                      
e  Cost-effective in the neo-classical sense, i.e. contributing to the achievement 

of a maximum number of QALYs with a given amount of resources. 

7.2.2 A multi-layer MCDA is more manageable and acceptable to 
policymakers than an all-in-one MCDA 

In our conceptual framework and with our data, the MCDA process takes 
place at multiple layers: therapeutic need, societal need, and added value. 
This implied that the criteria to be included in the DCE needed to satisfy the 
MCDA requirements at the domain-level only and not across domains, as 
for instance in the EVIDEM framework. This has two major advantages: 
 By creating a stepwise hierarchical decision-making process, the 

number of criteria per step in the process diminishes as compared to an 
all-encompassing one-step decision-making process. It makes the 
considerations more manageable from the cognitive point of view.  

 Criteria may be relevant at different levels of the decision-making 
process. In a step-wise process, where criteria are considered at each 
step, this is not a problem. The levels themselves do not have to be 
independent (by definition they are not, as it is a hierarchical process). 
The independence requirement only applies within each level. 

 With this multi-layered MCDA, the separate layers could be used for 
other purposes than reimbursement decisions. For example, the layers 
relating to therapeutic and societal need could be used to identify the 
level of unmet need in case of specific diseases. This is particularly 
useful when a system wants to move from a supply-driven system to a 
more demand- or needs-driven system.    

However, it also has disadvantages. By separating prevalence from severity 
of the disease under current treatment, we do not know how relatively higher 
the need is if it concerns a highly prevalent mild disease versus a not so 
prevalent severe disease.  
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7.2.3 A reasonableness test of the rankings will have to be 
performed 

Our model contains only a selection of criteria that may possibly be relevant 
to reimbursement decisions. This makes our model vulnerable to 
criticisms.107 However, there is a trade-off between the number of criteria 
included in a decision-making process and the transparency –and 
consequently legitimacy – of the decision-making process. Nevertheless, 
the outcomes (i.e. ranking of diseases and interventions) of the application 
of our MCDA model will need to be subjected to a reasonableness test. The 
challenge will be to identify the reasonableness standard against which the 
rankings can be compared. As the Oregon experience has shown, the 
omission of certain attributes (such as contagiousness) might induce a wish 
to alter the rankings.108 This can be perfectly legitimate. The citizen 
laboratories executed by the King Baudouin Foundation might provide 
insights into which criteria need to be considered on top of the ones included 
in the tool when determining the ranking of diseases or interventions.   
The tool will have to be revised when certain criteria systematically pop up 
as being relevant and not included in the current MCDA model. In that case, 
a new public consultation will be needed to find out how important these 
criteria are relative to the other criteria and new weights will have to be 
determined. 

7.3 Who should be involved in the application of the MCDA 
tool? 

An issue we did not cover in our study is who should be involved in the 
decision-making process that uses the MCDA tool. Could the current 
commissions be maintained as they are, or are some modifications needed? 
Belgium has a deliberation-driven system. This is a choice. The alternative 
is to have an assessment-driven system. The distinction is not black and 
white. In both systems, appraisal will happen, and incorporation of social 
values will be necessary, in some way or another. Both systems can make 
legitimate decisions, based on procedural grounds (transparency, 
relevance, revisability and enforcement).   
Tenbensel (2002) has called, what we know in Belgium as the RIZIV-INAMI 
Commissions (e.g. the Drug Reimbursement Committee), “mediating, 
interpreting bodies”.107 He argues that these bodies are essential to the 

enhancement of priority setting processes that aspire to rationality and 
legitimacy. The approach taken in our study is the technocratic approach to 
public involvement, which is different from but can be combined with a 
participatory democratic approach. A purely technocratic approach tries to 
measure public values accurately and integrate these into decision-making 
processes, while a purely participatory democratic approach tries to reach 
public consensus based on an open debate and deliberation, such as 
through citizen’s councils as in the UK. Experience has shown that citizen’s 
councils rarely produce concrete advice that can be applied directly to 
specific priority setting decisions.107 When the councils report back to the 
mediating bodies, the latter interpret the information and use it in their 
decision-making processes, or not. The process of transformation of public 
input into substantive decisions is highly opaque and the council’s reasoning 
could always be challenged on numerous grounds.107 We would argue that 
participatory democratic approaches could benefit from the input of more 
quantitatively measured public preferences. As such, the citizen’s councils 
also have basis to start from when having their discussions about a 
particular technology.  
We would argue that the committees could be maintained as they are, but 
ask and use the input of experts external to the committees for the scoring 
of the criteria, especially when evidence is lacking or highly uncertain; for 
example patients for the scoring of quality of life with current treatment and 
treatment discomfort, or specialists in a specific disease area for the scoring 
of uncertain clinical benefits. Rules for the declaration of conflicts of interest 
should be specified. 
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Key points 

Methodological issues 
 Although for many respondents the age of patients was important 

for making a choice about the therapeutic need, we did not 
determine a weight for age as a criterion for health care 
reimbursement decisions, because: 
o it has never been our intention to treat age as a separate 

criterion; 
o unlike the other criteria, age is not a disease or treatment 

related characteristic and can, hence, not be modified by another 
treatment; 

o there is no empirical support for the acceptability of 
discriminating in reimbursement based on age alone, independent of 
differences in clinical effectiveness; 
 Cost-effectiveness was not included in our study,  

o to avoid double counting with cost and effectiveness 
attributes, and  

o because we considered it difficult to explain the meaning and 
implications of cost-effectiveness levels in a written survey. 
 Many attributes did not have quantitative levels in our discrete 

choice experiments. A qualitative analysis of how respondents 
interpreted the qualitative levels was not performed. It was not 
essential for our approach that respondents gave the same 
meaning to the qualitative levels. 

Assumptions underlying our research 
 People living in Belgium are not mere QALY maximizers but want 

other considerations to be taken into account. The results of our 
study confirm this. 

 A multi-layer MCDA is more manageable and acceptable to 
policymakers than an all-in MCDA.  

 The criteria included in the current study are covering the most 
relevant and important ones. This is a debatable assumption. 
Revision and update of the current study is needed when specific 
criteria, not included in the current framework, continue to come 
up as additionally relevant for reimbursement decision making.  

Further research 
 Further research is needed on the scoring of diseases and 

interventions on the different criteria and on ways to deal with 
uncertainty and gaps in evidence, inter-rater inconsistency, . 

 Further research is needed on other ways to determine the 
attribute weights. The log-likelihood approach and the coefficient 
range method mostly gave the same order of relative importance 
of criteria, but given the scarcity of research in this domain, more 
methods should be tested. 

 A suggestion for future research is to start with piloting the use of 
one piece of the MCDA framework, e.g. related to the domain of 
therapeutic need, and learn from this pilot to refine the MCDA 
approach for the other domains.  
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8 CONCLUSION 
Experience in other countries has shown that there are no simple or 
technical solutions to reimbursement decision making.106 Ethical principles 
and decision-making criteria could help policy makers to make decisions, 
but will be unable to suggest the right decision.6 The central aim of this study 
was not to develop a prescriptive tool to make decisions about the 
reimbursement of new products or interventions, but rather to inform the 
decision making process about the public preferences for reimbursement 
decision criteria. An explicit ethical framework or set of values is important, 
not because it results in decisions, but because such a framework helps to 
make clear the nature of the trade-offs that are made. 106 This ethical 
framework should come on top of the MCDA.  
The way decisions are taken in health care reimbursement commissions will 
not necessarily change due to our study, but it can make the decision 
process better informed about what the public values, more transparent and 
increase commissions’ capacity to explain their reasoning for a particular 
decision.  
The current study provides the weights to be used in the MCDA tool. 
However, more is needed before the MCDA tool can be used in practice. 
First, scoring rules should be developed to allow the appraisal committees 
to translate the scientific evidence from the HTA report into scores that 
reflect the severity level of a disease on the “needs” criteria and the 
performance level of an intervention on the added value criteria. Second, 
these scoring rules should be tested, e.g. by applying the MCDA tool with 
scoring rules to a number of past reimbursement submissions. Current or 
past members of reimbursement commissions should be actively involved 
in these pilots, as well as patient representatives.  
The scoring rules will first be developed and pilot tested for the domain of 
therapeutic and societal need. This will allow testing the MCDA for 
identifying the unmet medical needs in Belgium. The identification of unmet 
medical needs in particularly relevant in the actual policy context, given the 
recent law regarding the accessibility of health care in case of unmet medical 
needs.109 If the application of the MCDA for therapeutic and societal need 
proves applicable, also the application for added value will be developed 
further. 
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