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Running title: 

MCDA framework for prioritizing high-impact technologies 

Abstract 

Aim: This study aims to develop a framework for establishing priorities in the regional 

health service of Murcia, Spain, to facilitate the creation of a comprehensive multiple 

criteria decision analysis (MCDA) framework. This framework will aid in decision-making 

processes related to the assessment, reimbursement and utilization of high-impact 

health technologies. 

Method: Based on the results of a review of existing frameworks for MCDA of health 

technologies, a set of criteria was proposed to be used in the context of evaluating high-

impact health technologies. Key stakeholders within regional healthcare services, 

including clinical leaders and management personnel participated in a focus group 

(n=11) to discuss the proposed criteria and select the final ones (fifteen). To elicit the 

weights of the criteria, two surveys were administered, one to a small sample of 

healthcare professionals (n=35) and another to a larger representative sample of the 

general population (n=494). 

Results: The responses obtained from health professionals in the weighting procedure 

exhibited greater consistency compared to those provided by the general public. The 

criteria more highly weighted were “Need for intervention” and “Intervention outcomes”. 

The weights finally assigned to each item in the multi-criteria framework were derived as 

the equal-weighted sum of the mean weights from the two samples.  

Conclusions: A multi-attribute function capable of generating a composite measure 

(multi-criteria) to assess the value of high-impact health interventions has been 

developed. Furthermore, it is recommended to pilot this procedure in a specific decision 

context to evaluate the efficacy, feasibility, usefulness and reliability of the proposed tool. 

Keywords: Multiple-Criteria Decision Analysis, healthcare technologies, prioritisation, 

Resource allocation 
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1. INTRODUCTION 

The growth of healthcare expenditure poses significant challenges to resource allocation 

in public health systems. Demographic (aging, morbidity, disability, and proximity to 

death) and non-demographic determinants of healthcare spending (biomedical 

technology innovation, income, and rising prices in the healthcare sector), exert 

considerable pressure on public budgets (1-6). Consequently, healthcare managers face 

the daunting task of making decisions with substantial opportunity costs within 

increasingly complex and multifaceted contexts (7-8). 

In the European context, a value-based approach is employed to assist in public 

financing and pricing decisions concerning new health technologies (9). For instance, 

the United Kingdom primarily evaluates value by comparing the cost-utility of an 

intervention (measured as the Incremental Cost per Quality-Adjusted Life Year gained) 

with an efficiency threshold (10). In France and Germany, however, value is determined 

based on the incremental therapeutic benefits and domestic reference pricing, playing 

cost-effectiveness a small role in the overall approach (11, 12). 

Furthermore, significant advancements in biomedical innovation have added complexity 

to the evaluation and decision-making processes within this rapidly changing 

environment (13-15). Due to potential conflicts of interest among stakeholders, there is 

an increasing interest in employing methodologies that systematize the criteria for 

assessing health technologies. The Multiple Criteria Decision Analysis (MCDA) is 

particularly notable in this regard, encompassing a set of methods that assist in 

prioritizing actions by assigning relative importance to each criterion reflecting different 

dimensions of a health technology’s performance. These dimensions include clinical 

effectiveness, safety, cost, ethical considerations, and patient preferences. (16-19).  

The aim of this study is to design an MCDA framework to inform decisions on the 

incorporation of high-impact technologies in the regional health service of Murcia, 

Spain.By ‘high impact’ technologies, we mean both impact on patients' health -reducing 

the burden of disease they bear, and/or impact on the available budget -consequently 

displacing other healthcare services. This high impact can be the result of low-cost 

and/or low-benefit technologies, indicated for large populations, as well as the result of 

high-cost and/or high-benefit technologies, but aimed at small populations. 

The Spanish healthcare system is a highly decentralized one, with a notable degree of 

autonomy in how each regional health service prioritizes funding for new healthcare 

technologies, especially those that do not involve pharmaceuticals. Although MCDA is 

currently used by some Spanish regions (e.g. Catalonia uses this methodology to assess 
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some drugs), in the Region of Murcia -a relatively small Spanish region, with just over 

3% of the national population- there is currently no formalized procedure with explicit 

criteria for making these decisions. This lack of a standardized process results in 

significant differences between health areas or hospital centers. 

The specific objectives are to select the criteria that will be part of the scheme, as well 

as to obtain the weights of each of them based on the preferences of health professionals 

and the general population. The task of assigning scores to each of the criteria is outside 

the scope of our study, so in this respect it is similar to the approach followed by 

Cleemput et al. (20) in their report for the Belgian Health Care Knowledge Centre (KCE). 

The next section provides a summary of the fundamental aspects of MCDA and its 

applications. In Section 3, we elaborate on the methodologies employed to develop an 

MCDA framework tailored to assess high-impact health technologies within the context 

of a Spanish regional health service. The findings derived from the analysis are 

presented in Section 4, followed by a Discussion section, wich precedes the final 

conclusions. 

2. THE MULTIPLE CRITERIA DECISION ANALYSIS FRAMEWORK 

A classical definition of MCDA is that by Keeny and Raiffa (21), “a methodology for 

appraising alternatives on individual, often conflicting criteria, and combining them into 

one overall appraisal”. The potential of MCDA in healthcare decision-making was 

recognized in the 1980s, with the growing need to incorporate multiple perspectives and 

criteria into health technology assessment (HTA). Since then, the use of MCDA in HTA 

has been actively promoted, based on its potential, but also criticized, because of doubts 

about its suitability (22). Nevertheless, MCDA has been widely utilized in the healthcare 

sector for various decision-making purposes (23, 24), such as new technology 

evaluations (25, 26), assessment of orphan drugs (27, 28), risk-benefit assessments 

(29), hospital purchasing (30-33), and establishing priority frameworks for different types 

of interventions (34, 35). 

Interest in using MCDA to inform decisions on public financing of new technologies has 

also grown in recent decades. Consequently, various guidelines have been developed 

based on this methodology by HTA institutions and agencies, such as Canada (25), the 

United Kingdom (19), Belgium (20), and Spain (36). 

Two main modalities of MCDA are typically distinguished: qualitative MCDA and 

quantitative MCDA. In qualitative MCDA, technologies are evaluated through 

deliberation about their performance on explicitly defined criteria. In other words, a 
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qualitative interpretation of the "performance matrix" takes place (37). The goal of 

quantitative MCDA is to obtain a global measure of the value of each technology. An 

overwhelming majority of studies that have utilized MCDA in HTA are of a quantitative 

nature (37). 

The quantitative MCDA framework comprises three primary phases (19): selection of 

criteria, weighting of criteria, and application of the framework established in the two 

previous phases. The selection of criteria must adhere to the requirements set forth in 

the recommendation guide of the International Society for Pharmacoeconomics and 

Outcomes Research (ISPOR). These requirements include completeness, non-

redundancy, no-overlap and preference independence (18). 

Performance for each criterion can be measured using various scales (binary, 

categorical, ordinal, ratio, interval, etc.). On the other hand, weighting involves eliciting 

stakeholders’ preferences between criteria (22). Weights reflect the “trade-offs” between 

criteria and are needed to combine the scores on individual criterion into a unique 

measure of “total value”. 

There are different types of methods for scoring and weighting criteria: direct methods, 

hierarchical methods, discrete choice methods, and matching methods (38). The source 

of preferences depends on the type of decision problem. The “stakeholders” can be 

members of the Regulatory Committees or the Health Technology Assessment 

Committees, patients, clinical leaders and other health professionals, or the general 

public (22). 

Once the alternatives' performance is scored and the criteria are weighted, their values 

must be aggregated to determine which intervention generates the highest value. 

Aggregation can be performed using a variety of procedures (e.g. dditive or multiplicative 

methods, regression methods), depending on the methods used to score the criteria and 

assign weights (39). 

Subsequently, uncertainty analysis in the MCDA framework is conducted similarly to 

economic evaluation studies. Sensitivity analysis should consider all sources of 

uncertainty (structural, stochastic, parameter, etc.), and can be deterministic or 

probabilistic (40). 

3. METHODOLOGY 

3.1. Selection and Structuring of the criteria 
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To select the criteria that will constitute the MCDA framework, a discussion meeting was 

conducted with a carefully selected group of eleven organizational members who 

possess decision-making authority regarding the purchase and use of these 

technologies (referred to as decision-makers). The group included various high-ranking 

officials from the regional health service, as well as health area managers and other mid-

level executives (more detailed information is available in Table S2 of the Supplementary 

material 3). The meeting took place on November 26, 2021, at the facilities of the regional 

health service. 

Prior to the meeting, the participants were provided with a list of criteria. These criteria 

resulted from a two-step pre-selection process conducted by the research team. Firstly, 

a set of criteria were selected from the latest version of the EVIDEM framework (41). The 

EVIDEM (Evidence and Value: Impact in Decision-Making) framework consists of a “core 

model” with thirteen quantifiable criteria, grouped into five domains, supplemented by a 

contextual tool of six qualitative criteria and one criterion related to the opportunity costs 

of the intervention. Each generic criterion can also include specific subcriteria relevant 

to a particular therapeutic area or type of intervention.  

Fourteen criteria were chosen, comprising the thirteen criteria from the “core model” and 

the Opportunity Cost Considerations criterion. The reason for selecting most of the 

criteria from the EVIDEM framework was that these criteria are generic and universally 

applicable (42). 

Additionally, the criteria from the KCE framework were integrated, with appropriate 

modifications when necessary. The KCE report (35), includes results from a survey of 

the general population and health decision-makers aimed to assign weights to ten criteria 

grouped into three categories: therapeutic needs, social needs, and the added value of 

the new treatment. These criteria were based on a transparent decision framework 

previously developed by the KCE (43). This framework was designed to enhance 

accountability in the realm of public healthcare benefits reimbursement, a goal closely 

aligned with the objectives of our proposal. Hence, we chose to integrate some of its 

criteria in our framework. 

The criteria thus selected were then grouped into five domains, and are those shown in 

Table 1, with the exceptions and qualifications indicated at the foot of the table. The 

precise definition of domains, criteria and sub-criteria can be found in the glossary 

(Supplementary material 1). 

The dynamics of the meeting with the decision makers was as follows: First, the objective 

and mechanics of the meeting were explained to the participants. The domains were 
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then voted on, followed by a debate and discussion of the results, which, if applicable, 

could lead to an extension or reduction of the domains. The criteria were then voted on, 

following the same methodology as for the domains: voting, debate and discussion and, 

if necessary, extension, reduction and/or relocation of the criteria. Finally, this same 

process was carried out with the sub-criteria included within each criterion previously 

selected. 

It is important to emphasize that, before each vote, participants could suggest additions 

or modifications to the list of domains or criteria under consideration. The objective was 

to reach final decisions by consensus after discussing the results following each vote. In 

the event that consensus was not achieved, the majority rule was applied. This structured 

meeting format allows for active participation from decision makers, facilitating the 

refinement and finalization of the framework of criteria and sub-criteria to be employed 

in the evaluation of high-impact health technologies. 

3.2. Weighting of the criteria 

To obtain the weights associated with the criteria, we conducted surveys with two distinct 

samples: decision-makers and healthcare professionals from the Regional Health 

Service, and a sample drawn from the general population of the Region of Murcia, Spain. 

This approach allows us to compare the judgments of healthcare professionals, who 

possess specialized expertise, against the presumably less informed viewpoint of the 

general population. 

A total of sixty-seven professionals received an invitation by the Regional Health Service 

to complete the questionnaire. Among the recipients were area managers, hospital 

medical directors, coordinators, and heads of specialized services with high 

technological requirements (surgery, oncology, etc.). The response rate was 52% (thirty-

five respondents). 

A representative sample of the population (n=500) was obtained through a two-stage 

stratified sampling methodology. To optimize the response rate, recruitment strategies 

included advance contact, reminders, and appointment scheduling. As the survey was 

endorsed by the Health Department, high collaboration was achieved, obtaining a 

response rate of 99% (494 valid questionnaires). Statistics of this sample are available 

in Supplementary material 3. 

Two questionnaires were designed and interfaces were programmed for this purpose, 

with one questionnaire tailored for each sample. The structure of each questionnaire was 

similar in both surveys, except for the need to include some additional information for the 
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general public. Wording was slightly simplified in the questionnaire administered to the 

general population, to ensure comprehension. Both questionnaires started with an 

introduction to the survey's primary objective, namely, to determine the relative 

importance assigned by the respondents to the different criteria within the analysis 

framework.  

The questionnaire for professionals was administered online, with the selected 

individuals receiving an email invitation from the Regional Health Service. For the 

general population sample, computer-assisted personal interviews (CAPI) were 

conducted at the participants’ homes. 

To assign weights to the domains, criteria, and sub-criteria, we utilize the allocation of 

100 points, method employed in the EVIDEM framework. This method involves 

distributing 100 points among the domains, 100 points among the criteria within each 

domain, and 100 points among the sub-criteria within each criterion. Some screenshots 

can be seen in Supplementary material 2. 

The weights obtained from the two subsamples were compared by means of parametric 

(t-test for independent samples) and nonparametric (Mann-Whitney- Wilcoxon) tests. 

4. RESULTS 

4.1. Selection of the criteria 

The initial proposal described in the previous section was presented to the eleven 

members of the discussion group responsible for selecting the criteria. Before voting on 

the domains, one of the participants suggested adding a domain that captured the 

availability of resources within the healthcare system to incorporate the technology under 

evaluation, as well as its impact on the system's organization. This proposal was 

accepted by consensus, and the "Feasibility" domain was added, including two criteria 

(see Table 1). All domains received unanimous support from the participants, except for 

the "Knowledge of the intervention" domain, which recorded two opposing votes. 

The criteria received unanimous endorsement from the participants, with few exceptions: 

"Comparative safety," "Patient-perceived outcomes," "Preventive benefit," "Therapeutic 

benefit," and "Non-healthcare costs" received one opposing vote; the "Expert 

consensus" criterion was supported by eight out of eleven participants. After a brief 

debate, participants agreed to relocate the domain "Type of benefit" and its 

corresponding criteria ("Preventive benefit" and "Therapeutic outcome") as a criterion 

within the "Outcome of the intervention" domain. 
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The subcriteria that did not receive 100 percent of the votes from the attendees were 

"Unmet needs in HRQoL", "Change in intermediate outcomes", and "Change in HRQoL" 

(one opposing vote each), "Change in convenience" (three opposing votes), and "Unmet 

needs in convenience" (four opposing votes). 

It was understood that all criteria and subcriteria were validated by the participants in the 

meeting, with the clarifications provided. The final criteria are as shown in Table 1. 

Table 1.- Criteria of the MCDA resulting from the focus group 

Domains Criteria Subcriteria 

Need for intervention • Disease severity • Impact on HRQoL 
• Impact on life expectancy 

• Affected population --- 

• Unmet needs • In effectiveness 
• In HRQoL 
• In safety 
• In convenience 

Outcomes of the 
intervention 

• Comparative effectiveness • Change in life expectancy 
• Change in intermediate results 
• Change in prevalence 

• Comparative safety --- 

• Comparative patient-reported 
outcomes 

• Change in HRQoL 
• Change in convenience 

• Type of Benefit (1) • Preventive benefit 
• Therapeutic benefit 

Knowledge about the 
intervention 

• Quality of evidence • Validity 
• Relevance 

• Expert consensus --- 

Economic impact • Direct healthcare costs --- 

• Other healthcare costs --- 

• Non-medical costs --- 

• Opportunity cost and budget 
impact 

--- 

Feasibility (2) • Availability of resources in the 
system 

--- 

• Organizational impact --- 

Source: Own elaboration, based on EVIDEM 10th edition (55), the KCE framework. (35), and the results of 

the decision-makers discussion group. 

(1) The criterion “Type of benefit” was initially included as a domain in the proposal submitted for debate and 

vote. The participants in the focus group agreed to relocate it as a criterion, within the domain "Outcomes of 

the intervention". (2) The domain “Feasibility” and its two criteria were absent in the initial proposal, but were 

added as a result of the focus group discussion. 

 

4.2. Weighting of the criteria 

Table 2 presents the mean weights, accompanied by their standard deviation, for all the 

domains, criteria, and sub-criteria, obtained from each sample. In both cases, the same 

three domains receive the highest weightings. "Need for intervention" occupies the top 

position, with a weight of 28.1 percent in the general population subsample and 23.7 

percent in the healthcare professionals' sample. The domain "Intervention outcomes" is 
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ranked second (24.6 and 23.1 percent, respectively), and the third domain is "Knowledge 

about the intervention”, (19.0 and 19.5 percent). In the general population subsample, 

the fourth-ranking domain is "Feasibility” (14.5 percent). Conversely, healthcare 

professionals place the domain "Impact on the economy" in fourth position (18.5 

percent). 

Table 2.- Weights of the domains, criteria and subcriteria from the two subsamples 

 General 
population 

Health-care 
profesionals 

Difference 
(GP – HCP) 

 Mean St.Dev. Mean St.Dev. Mean P-value 

I.- Need for intervention 28,08 16,28 23,69 7,60 4,39 0,114 

• DIsease severity 41,10 18,52 36,31 11,55 4,79 0,132 

o  Impact on HRQoL 55,53 20,46 61,31 11,56 -5,79 0,099 

o Impact on life expectancy 44,47 20,46 38,69 11,56 5,79 0,099 

•  Affected population 31,18 15,88 36,71 9,96 -5,53 0,043* 

•  Unmet needs 27,71 16,86 26,97 9,01 0,74 0,797 

o  In effectiveness 28,16 15,69 31,29 9,51 -3,12 0,246 

o In CVRS 28,73 14,66 25,40 6,46 3,33 0,183 

o In safety 22,76 12,06 24,00 6,04 -1,24 0,546 

o  In convenience 20,35 13,30 19,31 5,21 1,03 0,648 

II.- Outcomes of the intervention 24,56 15,89 23,14 6,31 1,42 0,601 

•  Comparative effectiveness 26,59 14,14 28,40 8,30 -1,81 0,455 

o  Change in life expectancy 39,48 19,50 37,74 8,87 1,73 0,602 

o  Change in intermediate results 31,10 17,24 29,54 7,39 1,55 0,597 

o  Change in prevalence 29,43 17,08 32,71 10,00 -3,29 0,262 

•  Comarative safety 23,97 12,96 23,63 6,23 0,34 0,877 

• Comparative patient reported outcomes 25,31 15,25 24,31 6,83 1,00 0,702 

o  Change in HRQoL 59,18 19,59 61,97 9,88 -2,80 0,403 

o  Change in convenience 40,82 19,59 38,03 9,88 2,80 0,403 

• Type of benefit 24,13 15,13 23,66 7,15 0,47 0,855 

o  Preventive benefit 52,38 19,89 54,69 11,67 -2,31 0,498 

o  Therapeutic benefit 47,62 19,89 45,31 11,67 2,31 0,498 

III.- Knowledge about the intervention 18,98 12,58 19,46 6,82 -0,48 0,825 

•  Quality of the evidence 59,03 21,23 61,57 10,34 -2,54 0,483 

o Validity 54,89 18,64 51,34 11,33 3,55 0,267 

o Relevance 45,11 18,64 48,66 11,33 -3,55 0,267 

• Expert consensus 40,97 21,23 38,43 10,34 2,54 0,483 

IV.- Economic impact 13,92 9,98 18,54 7,35 -4,62 0,007** 

• Direct healthcare costs 27,99 14,31 31,86 10,37 -3,87 0,117 

• Other healthcare costs 25,24 13,58 21,17 5,98 4,07 0,9 

• Non-medical costs 24,47 14,84 18,51 6,36 5,96 0,019* 

•  Opportunity cost and budgetary impact 22,30 14,56 28,46 11,94 -6,16 0,015* 

V.- Feasibility 14,46 10,43 15,17 5,19 -0,71 0,687 

•  Availability of resources in the system 53,87 20,21 58,66 13,58 -4,79 0,169 

• Organizational impact 46,13 20,21 41,34 13,58 4,79 0,169 

Source: Own elaboration. p-values corresponding to the t-test. 
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The average weight assigned by the general population is higher than that given by 

healthcare professionals for the first two domains, and lower for the remaining three 

domains. However, statistically significant differences (at the 95 percent confidence 

level) in mean weights between the two subsamples are observed only in the domain 

"Economic impact" (p=0.007). 

Regarding the criteria, nine of them receive higher weights from the general population 

than from healthcare professionals, while six receive lower weights. Nevertheless, 

statistically significant differences are found only in one criterion of the first domain 

("Affected population") and in two criteria of domain IV ("Non-medical costs" and 

"Opportunity costs and budget impact"). Lastly, none of the fifteen sub-criteria exhibit 

significantly different weights between the means of the two subsamples.1 

The analysis of the distribution of absolute frequencies from the combined sample set 

(N=529), suggests a greater dispersion of scores in the first two domains compared to 

the rest, particularly the last two domains. The medians of the scores decrease as one 

progresses through the domains. The median for the “Need for intervention” domain is 

25, followed by 20 for the “Outcomes of the intervention” and “Knowledge of the 

intervention” domains, and finally 10 for the “Economic impact” and “Feasibility” domains. 

Differentiating between the two samples, histograms in Figure 1 confirm the higher 

concentration of weights assigned by the sample of health professionals within a 

narrower range, typically not exceeding 30, compared to the general population sample, 

which exhibits a more skewed distribution spreading to the right. 

 

Figure 1. Histograms of the domains’ weights from each subsample 

 
1 When the Mann-Whitney-Wilcoxon test is employed, the statistically significant differences 

extend to the sub-criteria Impact on HRQoL (p = 0.034), Impact on life expectancy (p = 0.034), 
Change in prevalence (p = 0.043), and Unmet needs in effectiveness (p = 0.043). 
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In Figure 2 it is evident that the dispersion is significantly higher in the general population 

sample, although the medians, with the exception of the “Economic Impact” domain and, 

to a lesser extent, “Feasibility” are very similar. This greater homogeneity of the 

responses from the health professionals sample extends broadly when comparing the 

scores assigned to the criteria and sub-criteria, as shown in Table 2. 

 

Figure 2. Weights assigned to the domains by each subsample 

The different nature of the preferences and the significant difference in sample sizes 

between the two surveys make it impractical to integrate them into a single population to 

derive a measure of central tendency for establishing the weights. Combining the two 

samples would inevitably introduce bias towards social preferences, as they represent 

more than ninety-three percent of the total respondents. Therefore, we propose taking 

the average of the means obtained in the two samples for each item, that is, an equal-

weighted sum of the mean weights from each subsample. By doing so, the resulting 

weights offer a more appropriate synthesis of both perspectives. These weights, rounded 

to the nearest integer, are presented in Table 3. 

Once the high-impact technology has been valued, by assigning a score to each of the 

criteria and subcriteria -which falls outside the scope of this article, these scores should 

be combined with the weights in Table 3 as follows: 

𝑉 =∑∑∑{(𝑤𝑖𝑆𝑖) ∙ (𝑤𝑗𝑆𝑗) ∙ (𝑤𝑘𝑆𝑘)}

15

𝑘=1

15

𝑗=1

5

𝑖=1
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In the formula, i, j, and k represent the domains, criteria, and subcriteria of the analysis 

framework, respectively. The weightings from Table 4 are denoted as 𝑤𝑖, 𝑤𝑗, and 𝑤𝑘, 

representing the weights normalized to a total of one. 𝑆𝑖, 𝑆𝑗, and 𝑆𝑘represent the scores 

assigned by the decision makers to each domain, criterion, and subcriterion of the 

respective technology being evaluated.  

Table 3.- Weights (%) of domains, criteria and subcriteria for the MCDA 

Domain % Criterion % Subcriterion % 

Need for 
intervention 

26 Disease severity 39 Impact on HRQoL 58 

Impact on life expectancy 42 

Affected population 34 --- 

Unmet needs 27 In effectiveness 30 

In HRQoL 27 

In safety 23 

In convenience 20 

Outcomes of the 
intervention 

24 Comparative effectiveness 27 Change in life expectancy 39 

Change in intermediate results 30 

Change in prevalence 31 

Comparative safety 27 --- 

Comparative patient-
reported outcomes 

24 Change in HRQoL 61 

Change in convenience 39 

Type of Benefit 24 Preventive benefit 54 

Therapeutic benefit 46 

Knowledge 
about the 
intervention 

19 Quality of evidence 60 Validity 53 

Relevance 47 

Expert consensus 40 --- 

Economic 
impact 

16 Direct healthcare costs 30 --- 

Other healthcare costs 23 --- 

Non-medical costs 22 --- 

Opportunity cost and budget 
impact 

25 
--- 

Feasibility 15 Availability of resources in 
the system 

56 
--- 

Organizational impact 44 --- 

Source: Own elaboration. The weights have been calculated as the average of the means of the two sub-

samples. 

5. DISCUSSION 

This article develops an MCDA framework for the evaluation of high-impact health 

technologies in a Spanish Regional Health Service. A multi-attribute function capable of 

generating a composite measure to assess the benefits and costs of high-impact health 

interventions is developed. The selection of the criteria was carried out in two stages. 

The authors made a pre-selection, based on the EVIDEM and KCE frameworks, followed 

by validation and final selection of the criteria by a group of decision-makers from the 

regional health system. The criteria were then weighted by two samples, one composed 
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of decision makers and healthcare professionals and the other drawn from the general 

population. 

Out of the five domains, “Need for intervention” and “Outcomes of the intervention” are 

the most highly weighted, both by the general population and the healthcare 

professionals’ subsamples. “Affected population”, “Disease severity”, and “Quality of the 

evidence” ranked at the top among the 15 criteria, a result which is in line with other 

studies (44-46). While it is true that the first two mentioned domains absorb a 50% of the 

total value of the weighting function, the results of the weighting process also suggest 

that participants exhibit a certain tendency to distribute points equally between criteria 

and between sub-criteria. This pattern resembles, in some respect, the so-called 

equalizing bias (i.e., the tendency of decision-makers to assign the same weight to 

different attributes), which seems to affect particularly in point allocation rules, though 

the bias is less acute under a hierarchical structuring of the decision problem, such as 

the format used in our study (47). There seems to be also a tendency to use round 

numbers, which is common in this type of point allocation exercise (48).  

Although a remarkable coincidence exists between the weights from the general 

population and those from the decision makers, some differences arise. First, healthcare 

professionals give more importance to the economic aspects of the intervention, which 

coincides with the results of previous studies in Spain (49) and in other countries (). The 

decision makers assigned to the domain “Economic impact” a weight which is more than 

4.5 points higher than the weight derived from the general population’s preferences. This 

could be explained by the fact that professionals are more aware of the budget constraint 

and, consequently, more sensitive to the costs of interventions and their economic 

impact in general. 

Another interesting finding is that the dispersion of the weights of the domains is 

significantly higher in the general population sample than among the decision makers, 

although the medians turned to be very similar, with the exception of the “Economic 

Impact”. This lower degree of dispersion of the responses provided by healthcare 

professionals seems a logical result, given that, firstly, the shared characteristics among 

members of this sample (employment status, level of education), as well as the 

presumably narrower age range it contains, make it more homogeneous. Secondly, it 

can be assumed that professionals may have more solidly formed opinions, and are 

therefore less prone to variability. Added to this is the disparate sample size of both 

groups of respondents, which may also help explain the differences in the degree of 

dispersion of the responses. 
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A controversial methodological issue has to do with the inclusion of cost-related 

attributes among the criteria. There are theoretical arguments for and against (18). It has 

been argued that the aim of MCDA is to create a composite score of benefit, being the 

main question to be answered how much money should be spent for one unit of that 

composite score (50). Some researchers considered as unrealistic to assume that 

individuals are able to derive value functions for all criteria including costs and provide 

weights for the value function of costs in relation to that of the other criteria (37). 

Regarding cost-effectiveness, specifically, it has been recommended not to include it, 

from a technical perspective, since it is already a composite of costs and benefits (17). 

One could assume, even, that the cost-effectiveness criterion, in some way, is implicitly 

included within the 'intervention outcomes' domain (51). 

On the other hand, advocates of including costs argue that, by doing so, respondents 

explicitly make trade-offs between costs and the rest of the criteria, making explicit their 

contribution throughout the entire decision-making process (52). In a review of MCDA 

studies to support health technology assessment (37), eighty percent of the studies 

included costs, and fifty-seven percent included cost-effectiveness, as criteria in the 

value measurement model. Another systematic review of criteria and scoring functions 

(53) found that cost-related criteria were considered in more than fifty percent of the 

selected studies. In our study, we opted for including cost-related criteria in the MCDA 

framework, as it is the case in some recent studies (49, 54). 

Incorporating the perspectives of various stakeholders is a fundamental aspect of MCDA. 

Stakeholder engagement ensures that the evaluation process reflects the values, 

concerns, and preferences of patients, healthcare professionals, payers, and 

policymakers. By involving stakeholders, MCDA fosters transparency, legitimacy, and 

acceptance of the final decision. Our study, as the Belgian framework (20), and in 

contrast to most examples in literature, incorporates the general population in the 

weighting stage, which is in line with the purpose of the MCDA scheme that has been 

designed, i.e., the incorporation of high-impact technologies into the public system. We 

think this is one of the strengths of the study, although we acknowledge as a potential 

limitation of the design the omission of incorporating the perspective of the general 

population (or the patients’ perspective) in the initial phase of criterion identification. 

Despite its advantages, MCDA faces certain challenges and limitations, and our study is 

no stranger to these. The selection and weighting of criteria can be subjective, leading 

to potential biases in decision outcomes, and this could be somehow present in our 

results. Particularly, the method chosen for weighting the criteria, namely, the 100-points 



16 

allocation procedure, has been regarded as a more prone to framing bias, as criteria and 

their performance ranges are not explicitly traded off (37). Nevertheless, when choosing 

a method for weighting, time and resources required, as well as cognitive burden 

imposed to participants should also be considered (55). The method we chose has the 

advantage of its simplicity and understandability, and it has been successfully used in 

previous studies (56). 

On the other hand, the advisability of incorporating a deliberative component into any 

quantitative MCDA has been suggested (37), allowing the decision-making body to carry 

out a flexible interpretation of the results. This is the spirit that guides the proposal, not 

that of providing a rigid framework where the score obtained with the multi-attribute 

function becomes the sole input to consider in the decision-making process. 

Finally, validation of the proposed framework would require its application in order to 

detect possible shortcomings or dysfunctions that could become apparent at the time of 

its use for the evaluation of a specific intervention or technology. The availability and 

reliability of data for all criteria could pose practical difficulties. And furthermore, 

interpreting and communicating the results of MCDA to diverse stakeholders can be 

complex, demanding effective communication strategies.  

Future research, afterwards the framework has been used for a time, could check 

whether it has indeed been useful for decision-makers of the regional health service. A 

reassessment of its suitability should be done periodically and, depending on its success 

for making better decisions, to transfer to other instances. 

6. CONCLUSIONS 

Multi-Criteria Decision Analysis constitutes a valuable approach to systematically and 

transparently support decision-making, enabling a comprehensive evaluation of 

healthcare technologies based on various criteria. This article presents a multi-criteria 

decision scheme to guide the purchasing decisions of new high-impact technologies in 

a Spanish regional health service where, currently, no formal procedure with objective 

criteria exists for adopting such decisions. The development of the scheme has taken 

into account, in its different phases, the preferences of managers, healthcare 

professionals, and the general population. Although the contributions of the former have 

shown a higher degree of consistency and lower dispersion than the preferences of the 

general population, no significant discrepancies have been detected in how criteria are 

prioritized between the two groups. The result is a multi-attribute function capable of 

generating a composite measure to assess the costs and benefits of high-impact 

interventions, with ‘need for intervention’ and ‘outcomes of the intervention’ emerging as 
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the most relevant domains or attributes. The application of this framework in a specific 

decision context would provide valuable information about the effectiveness of this tool 

in informing priority setting in resource allocation within the regional health system. 

 

Acknowledgments 

This research received funding from the Spanish State Research Agency (FIS, JMA, 

JEM, Grant PID2019-104907 GBI00 funded by MCIN/AEI/ 10.13039/501100011033); 

and from the Regional Health Ministry of the Autonomous Community of Murcia, Spain. 

 

Conflicts of Interest 

None. 

 

REFERENCES 

1 Baltagi BH, Lagravinese R, Moscone F, Tosetti E. Health care expenditure and income: 
a global perspective. Health Econ. 2017;26:863-74. 

2 Dormont B, Grignon M, Huber H. Health Expenditure Growth: reassessing the threat 
of ageing. Health Econ. 2006;15:947-63. 

3 Howdon D, Rice N. Health care expenditures, age, proximity to death and morbidity: 
implications for an ageing population. J Health Econ. 2018;57:60-74. 

4 Payne G, Laporte A, Deber R, Coyte PC. Counting backward to health care’s future: 
using time-to-death modelling to identify changes in end-of-life morbidity and the impact 
of aging on health care expenditures. Milbank Q. 2007;85:213-57. 

5 Smith S, Newhouse J, Freeland M. Income, Insurance, and Technology: Why Does 
Health Spending Outpace Economic Growth? Health Aff. 2009;28:1276-84. 

6 Zweifel P, Steinmann L, Eugster P. The Sisyphus syndro e in health revisited. Int J 

Health Care Finance Econ. 2005;5:127-45. 

7 OECD. New Health Technologies: Managing Access, Value and Sustainability. Paris: 
OECD Publishing; 2011. 

8 Schmets G, Rajan D, Kadandale S, editors. Strategizing national health in the 21st 
century: a handbook. Geneva: World Health Organization; 2016. 

9 Oortwijn W, Sampietro-Colom L, Habens F. Developments in value frameworks to 
inform the allocation of healthcare resources. Int J Technol Assess Health Care. 
2017;33:323-9. 

10 NICE (National Institute for Health and Care Excellence). Guide to the methods of 
technology appraisal 2013. Available from: https://www.nice.org.uk/process/pmg9 

11 Toumi M, Remuzat C, El Hammi E, Millier A, Aballéa S, Chouaid C, et al. Current 
process and future path for health economic assessment of pharmaceuticals in France. 
J Mark Access Health Pol. 2015;3:27902. 

12 Lauenroth VD, Stargardt T (2017). Pharmaceutical pricing in Germany: how is value 
determined within the scope of AMNOG? Value Health, 20:927-35. 



18 

13 Okunade AA, Murthy VNR. Technology as a 'major driver' of health care costs: a 
cointegration analysis of the Newhouse conjecture. J Health Econ. 2002;21:147-59. 

14 Oliveira Martins J, de la Maisonneuve C. The Drivers of Public Expenditure on Health 
and Long-Term Care: An Integrated Approach. OECD Economic Studies No 43, 2006/2. 

15 Willemé P, Dumont M. Machines that go 'ping': medical technology and health 
expenditures in the OECD countries. Health Econ. 2014;24:1027-41; Corrected and 
republished from: Health Econ. 2015;24:387-8. 

16 Baltussen R, Niessen L. Priority setting of health interventions: the need for multi-
criteria decision analysis. Cost Eff Resour Alloc. 2006;4:14. 

17 Wahlster P, Goetghebeur M, Kriza C, Niederländer C, Kolominsky-Rabas P and on 
behalf of the National Leading-Edge Cluster Medical Technologies ‘Medical Valley EMN’ 
Balancing costs and benefits at different stages of medical innovation: a systematic 
review of Multi-criteria decision analysis (MCDA). BMC Health Serv Res. 2015;15:262. 

18 Marsh K, Ijzerman M, Thokala P, Baltussen R, Boysen M, Kaló Z, et al. Multiple 
Criteria Decision Analysis for Health Care Decision Making—Emerging Good Practices: 
Report 2 of the ISPOR MCDA Emerging Good Practices Task Force. Value Health. 
2016;19:125-37. 

19 Devlin N, Sussex J. Incorporating multiple criteria in HTA. Methods and processes. 
London: Office of Health Economics; 2011. 

20 Cleemput I, Devriese S, Kohn L, Devos C, van Til J, Groothuis-Oudshoorn K,et al 
Incorporating societal preferences in reimbursement decisions - relative importance of 
decision criteria according to Belgian citizens. KCE reports. Brussels: Belgian Health 
Care Knowledge Centre (KCE); 2014. 

21 Keeny RL, Raiffa H. Decisions with Multiple Objectives. Preferences and Value 
Trade-Offs. Cambridge, U.K.: Cambridge University Press; 1993. 

22 Campillo-Artero C, Puig-Junoy J, Culyer A. Does MCDA trump CEA? Appl Health 
Econ Health Policy. 2018;16(2):147-51. 

23 Thokala P, Devlin N, Marsh K, Baltussen R, Boysen M, Kalo Z, Longrenn T, Mussen 
F, Peacock S, Watkins J, Ijzerman M. Multiple Criteria Decision Analysis for Health Care 
Decision Making--An Introduction: Report 1 of the ISPOR MCDA Emerging Good 
Practices Task Force. Value Health. 2016;19:1-13. 

24 Glaize A, Duenas A, Di Martinelly C, Fagnot I. Healthcare decision-making 
applications using multicriteria decision analysis. A scoping review. J Multi-Crit Decis 
Anal. 2019;26:62-83. 

25 Husereau D, Boucher M, Noorani H. Priority setting for health technology assessment 
at CADTH. Int J Technol Assess Health Care. 2010;26:341-7. 

26 Danner M, Hummel JM, Volz F, van Manen JG, Wiegard B, Dintsios CM, et al. 
Integrating patients’ views into health technology assessment: Analytic hierarchy 
process (AHP) as a method to elicit patient preferences. Int J Technol Assess Health 
Care. 2011;27:369-75. 

27 Sussex J, Rollet P, Garau M, Schmitt C, Kent A, Hutchings A. Multi-criteria decision 
analysis to value orphan medicines. Office of Health Economics. 2013; Research paper 
13/03. 

28 Gilabert-Perramon A, Torrent-Farnell J, Catalan A, Prat A, Fontanet M, Puig-Peiró R, 
et al. Drug evaluation and decision making in Catalonia: development and validation of 
a methodological framework based on multi-criteria decision analysis (MCDA) for orphan 
drugs. Int J Technol Assess Health Care. 2017;33:111-20. 



19 

29 Phillips LD, Fasolo B, Zafiropoulos N, Beyer A. Is quantitative benefit risk modeling 
of drugs desirable or possible? Drug Discovery Today Technol. 2011;8:e3–10. 

30 Dolan JG. Medical decision making using the analytic hierarchy process: choice of 
initial antimicrobial therapy for acute pyelonephritis. Med Decis Making. 1989;9:51–6. 

31 Dolan JG. Shared decision-making–transferring research into practice: the analytic 
hierarchy process (AHP). Patient Educ Couns. 2008;73:418-25. 

32 van Til JA, Renzenbrink GJ, Dolan JG, Ijzerman MJ. The use of the analytic hierarchy 
process to aid decisión making in acquired equinovarus deformity. Arch Phys Med 
Rehabil. 2008;89:457–62. 

33 Pecchia L, Martin JL, Ragozzino A, Vanzanella C, Scognamiglio A, Mirarchi L, et al. 
User needs elicitation via analytic hierarchy processs (AHP). A case study on a 
Computed Tomography (CT) scanner. BMC Med Inform Decis Mak. 2013;13:2. 

34 Goetghebeur MM, Wagner M, Khoury H,et al. (2008). Evidence and value: impact on 
Decision Making–the EVIDEM framework and potential applications. BMC Health Serv 
Res. 2008;8:270. 

35 Marsh K, Dolan P, Kempster J, Lugon M. Prioritizing investments in public health: a 
multi-criteria decisión analysis. J Public Health. 2013;35:460-6. 

36 Márquez-Peláez S, Espín Balbino J, Olry de Labry Lima A, Benítez Hidalgo V, y grupo 
de trabajo RedETS paran MCDA. Guía para la elaboración de recomendaciones basada 
en análisis de decisión multicriterio. Sevilla: AETSA, Evaluación de Tecnologías 
Sanitarias de Andalucía. Madrid: Red Española de Agencias de Evaluación de 
Tecnologías Sanitarias; 2020. 

37 Baltussen R, Marsh K, Thokala P, Diaby V, Castro H, Cleenput I, et al. Multicriteria 
Decision Analysis to Support Health Technology Assessment Agencies: Benefits, 
Limitations and the Way Forward. Value Health. 2019; 22:1283-8. 

38 Marsh K, Goetghebeur M, Thokala P, Baltussen R. Multi-criteria decision analysis to 
support healthcare decisions. New York: Springer; 2017. 

39 Marsh K, Lanitis T, Neasham D, Orfanos P, Caro J. Assessing the Value of Healthcare 
Interventions Using Multi-Criteria Decision Analysis: A Review of the Literature. 
PharmacoEconomics. 2014;32:345-65. 

40 Broekhuuizen H, Groothuis-Oudshoom CGM, van Til JA, Hummel JM, Ijzerman MJ. 
A review and classification of approaches for dealing with uncertainty in Multi-Criteria 
Decision Analysis for healthcare decisions. Pharmacoeconomics. 2015;33:44555. 

41 EVIDEM Collaboration. Concept & definitions (v4.0). 10th Edition. 2017. 

42 Goetghebeur M, Wagner M, Khoury H, Rindress D, Grégoire JP, Deal Ch. Combining 
multi-criteria decisión analysis, ethics and health technology assessment: applying the 
EVIDEM framework decision making framework to growth hormone for Turner syndrome 
patients. Cost Effec Resourc Alloc, 2010;8:4. 

43 Polain M, Franken M, Koopmanschap M, Cleemput I. Drug reimbursement systems: 
international comparison and policy recommendations. Brussels: Belgian Health Care 
Knowledge Centre (KCE); 2010. 

44 Castro HE, Goetghebeur M, Moreno-Mattar O. Testing Multi-Criteria Decision 
Analysis for More Transparent Resource-Allocation Decision Making in Colombia. Int J 
Technol Assess Health Care. 2016;32:307-14.  

45 Iskrov G, Stefanov R. Criteria for Drug Reimbursement Decision-Making: An 

Emerging Public Health Challenge in Bulgaria. Balkan Med J. 2016 Jan;33(1):27-35. 



20 

46 Mirelman A, Mentzakis E, Kinter E, Paolucci F, Fordham R, Ozawa S, et al. Decision-

Making Criteria among National Policy makers in Five Countries: A Discrete Choice 

Experiment Eliciting Relative Preferences for Equity and Efficiency. Value Health. 

2012;15:534-9. 

47 Rezaei J, Arab A, Mehregan M. Equalizing bias in eliciting attribute weights in 
multiattribute decision-making: experimental research. J Behav Decis Mak. 
2022;35:e2262. 

48 Honda H, Kagawa R, Shirasuna M. On the round number bias and wisdom of crowds 
in different response formats for numerical estimation. Sci Rep. 2022;12:8167. 

49 Caro A, Valcárcel MC, Olry A. Valor de la hemodiálisis concertada y la hospitalaria 
mediante un análisis de decisión multicriterio. Nefrología. 2022 Sep 17; 
10.1016/j.nefro.2022.08.004. 

50 Claxton K. Three questions to ask when examining MCDA. Value outcomes spotlight 
2015;January/February:18-20. 

51 Porter ME. What is Value in Health Care. N Engl J Med. 2010; 363:2477-2481. 

52 Rutten-Van Mölken M, Leijten F, Hoedemakers M, Tsiachristas A, Verbeek N, Karimi 
M, et al. Strengthening the evidence-vase of integrated care for people with multi-
morbidity in Europe using Multi-Criteria Decision Analysis (MCDA). BMC Health Serv 
Res. 2018;18:576. 

53 Zelei T, Mendola ND, Elezbawy B, Némeh B, Campbell JD. Criteria and Scoring 
Functions Used in Multi-criteria Decision Analysis and Value Frameworks for the 
Assessment of Rare Disease Therapies: A Systematic Literature Review. 
Pharmacoeconomics open. 2021;5:605-12. 

54 Campolina AG, Estevez-Diz MDP, Abe JM, de Soárez PC. Multiple Criteria Decision 
Analysis (MCDA) for evaluating cancer treatments in hospital-based health technology 
assessment: The Paraconsistent Value Framework. PLoS One. 2022;17:e0268584. 

55 De Montis A, De Toro P, Droste-Franke B, Omann I,  Sagl S. Assessing the quality 
of different MCDA methods. In: Getzner M, Spash C, Stagl S, editors. Alternatives for 
environmental valuation. London, UK: Routledge; 2004. 

56 Zozaya N. Arrizubieta MI, Bollo E, Castellví I, Espín J, Ortego N, et al. A multi-criteria 
decision analysis on the value of nintedanib for interstitial lung diseases. Int J Technol 
Assess Health Care. 2022;38:e64. 
 

 


