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Abstract
Countries fundamentally base macro and micro decision making in the
field of health on economic considerations, the budgetary impact of
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technology of interest and its dimensions are more complex if we seek
to take decisions based on the value itself. The use of structured and
explicit approaches that require the assessment of multiple criteria that Lorea

Galnares-Cordero1,2reflect the dimensions of this valuemay significantly improve the quality
of the decision making. Multi-criteria decision analysis (MCDA) is a
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complementary decision-making tool that is able to systematically incor-
porate dimensions or domains such as ethical, organisational, legal,
environmental and social considerations, as well as costs and benefits
of medical interventions, together with the distinct perspectives of the 1 Basque Foundation for

Health Innovation andinterested parties. The objective of this article is to propose the imple-
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technique and involving users of healthcare services, providers, man-
agers and academics. Complementary, a survey was sent to HTA
agencies to ascertain the degree of implementation of MCDA in their
methods. 42 articles reporting the use of non-core criteria for the as-
sessment of health technologies were included in the analysis. From
these articles, a total of 216 non-core criteria were retrieved and cat-
egorised into domains by the researchers, and of these, 56 were clas-
sified as socioeconomic, 59 as organisational, 10 as legal, 8 as envir-
onmental and 47 as ethical, while 36 were considered to relate to other
domains. The consensus group, based on the 216 non-core criteria
obtained from the systematic review, proposed, and defined 26 criteria
that participants considered necessary for decision making in health-
care. The consensus group did not consider that any of the domains
should be given more weight than others or that any individual criteria
should dominate. These approaches can serve as a framework of refer-
ence for a well-structured systematic discussion concerning the basis
of individual criteria and the evidence supporting them.
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Introduction
Decision-making regarding health, which is often complex
andmultifaceted, requires careful assessment of existing
health technologies and their prospects in a given context,
as well as the use of multiple criteria to evaluate available
alternatives [1].
Some countries currently support macro and meso de-
cision-making in health mainly on economic aspects,
based on the comparison of the costs and the benefits

to healthcare services [2]. Inmost cases, the Anglo-Saxon
model, based on cost-utility analysis, is used for this
comparison, which is widely accepted because QALYs are
assumed to be an objectivemeasure for comparing health
technologies. However, the decision is not always justified
as the sole criterion in all cases.
Apart from the costs and healthcare benefits, there are
other aspects/dimensions to be taken into account in
the decision-making process: the degree of innovation of
new technology, acceptability and accessibility, as well
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as ethical, organisational, legal, environmental and social
aspects, among others. In addition, the perspectives of
each of the stakeholders in the implementation or exclu-
sion of health technologies must be included [3].
The use of structured and explicit approaches that require
the evaluation of multiple criteria which allow these dif-
ferent perspectives to be incorporated, such as multi-
criteria decision analysis (MCDA), can significantly im-
prove the quality of decision-making [1].
The advantages that these models can bring to decision-
making seem clear, as they cover all the domains that
provide evidence and that influence whether decisions
are accepted. They can be explicitly prioritised and re-
spond well to public accountability. However, for such
models to work they must receive evidential inputs from
all the domains to be considered, otherwise they will be
partial and biased. Although there are structuredmodels
for approaching decision-making such as the EVIDEM
(Evidence and Value: Impact on Decision Making)
framework [1], the local Health Technology Assessment
(HTA) framework from the University of Calgary [4] or the
MEAT (Most Economic Advantageous Tender) framework
[5], other analyses that support areas such as ethical,
legal, social, cultural, organisational, or environmental
impact assessment have not been standardised. Failure
to explore these analyses in depth would leave any at-
tempt at decision-making incomplete. Therefore, the aim
of this article is to propose the implementation of non-
core domain analyses (ethical, legal, social, cultural, or-
ganisational, or environmental impact) in the reports of
HTA entities in order to respond toMCDA decision-making
models.

Methods

Systematic review of the evidence

A systematic review of the evidence on MCDA models
using non-core criteria for decision-making in the incor-
poration, modification or exclusion of health technologies
was carried out.
The search was done in the biomedical databases Med-
line (PubMed) and Embase (OVID), in selected databases
(Web of Science) and nursing databases (CINAHL), as
well as in different Health Technology Assessment (HTA)
organisations. The references of the included papers
were also reviewed manually.
The search strategy included the following free and/or
controlled language terms:Multi Criteria Decision Analysis
or MCDA, among others.
Finally, the search was updated to identify new studies
before the final edition of this article.
Relevant articles based on their title and abstract were
selected by two independent reviewers for full-text reading
based on the following inclusion and exclusion criteria:

• Original articles, systematic reviews and procedural
guidelines published in peer-reviewed journals up to

October 2017 in English or Spanish, which developed
MCDAmodels based on domains or "non-core" criteria
to inform on decision-making in Health Technology
Assessment were included.

• Articles, systematic reviews or procedural guidelines
that did not includeMCDAmodels or use thesemodels
to support decisions in Health Technology Assessment
and which, even when developing MCDA models for
this reason, only relied on core domains were excluded.
In addition, papers published on websites, communic-
ations given at conferences, letters to the editor, edit-
orials and commentaries were also excluded.

The data from the selected peer-reviewed articles were
extracted using tables designed "ad hoc" in which the
following were recorded: the author of the article, the
domains and criteria analysed, their definition and the
health technology assessed. The non-core criteria extrac-
ted were classified and grouped in a table by two research-
ers within the following domains: social (socio-economic),
organisational, legal, environmental, ethical and others.
As the research question addressed is non-clinical, it was
not considered necessary to assess the methodological
quality of the evidence.

Consensus technique nominal focus
group

A nominal consensus group composed of health care
consumers, health care providers,managers and academ-
ics, etc. was formed to discuss the criteria that should
form part of each of the so-called "non-core" domains.
The consensus group meeting was organised into four
phases:

1. The generation of idea/criteria phase. The group co-
ordinator handed out the "non-core" criteria, previously
divided into domains by the researchers. The mem-
bers of the group could suggest new criteria if they
considered that they needed to be included.

2. The recording of ideas/criteria phase. A member of
the research group noted down the criteria submitted
for each domain by each member of the focus group.
The criteria were required to be thorough, not redund-
ant or duplicated, and independent. Each member of
the group had three turns per domain to present the
criteria they had written down.

3. The discussion phase (recorded with the members'
permission). The purpose of each of the recorded
criteria was discussed and any queries about their
significance were clarified. Thismeant that the criteria
could be grouped together to form more extensive
criteria, moved from one domain to another, or dis-
carded. The result was one set of criteria for each
domain. As some of the criteria obtained were later
deemed to be somewhat inoperable by the research
team, the team redid them and emailed them to the
members of the focus group for their approval and/or
modification.
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4. The voting phase (conducted by webmail). The criteria
for each domain were sent to each member of the
group to vote on. A nominal scale of 10 to 1 (10 being
the most important criteria for the domain and 1 the
least important) was used. The criteria with an aver-
age score of six or above were selected.

The final criteria for each domain were defined by the
research team. The list of criteria and their definitions
was sent by webmail to the members of the consensus
group for review and modification. Once all the contribu-
tions were received, the research team drafted the final
list of criteria and their definitions, which was the nominal
focus group's final product.
Finally, the consensus group was asked (via email) to
reflect on how the selected criteria should be dealt with
within the MCDA models.
A questionnaire was also developed to ascertain the level
of development and depth of non-core domains in nation-
al and international HTA agencies. This questionnaire
was sent to the agencies of the Spanish HTA Network
(https://redets.sanidad.gob.es) and the international
INAHTA network (https://www.inahta.org).

Results

Bibliographic search

The bibliographic search identified 42 articles for analysis
and (Figure 1) search update, which was carried out in
May 2018, did not identify any further relevant articles
to be included in the study. Of the 42 studies included,
four were systematic reviews and the remaining articles
developed general MCDA models for decision-making in
HTA.
The MCDA models were observed to be the most fre-
quently used in high-income countries in the European
framework and Canada, although middle or low-income
countries such as Thailand, Morocco, Iran, Ghana or
Colombia also used them occasionally.
The MCDA models analysed evaluated medicines (off-
patent, orphan or new), public health programmes (HIV,
obesity), medical devices (cardiac sensors, surgical as-
sistance robots, radicular screws for lumbar arthrodesis)
and general treatments (oncology, Turner's syndrome,
Lyme disease).
Most of the studies were conducted on a national level,
although some were also carried out on a regional level
(Catalonia, Lombardy) or within a hospital.
Of the 42 articles analysed, 216 non-core criteria were
extracted, 56 of which were included in the social (socio-
economic) domain, 59 in the organisational domain, 10
in the legal domain, 8 in the environmental domain, 47
in the ethical domain and 36 in others.

Results of the nominal focus group

9 out of 10 people attended the nominal group meeting.
The person who did not attend was informed about the
meeting and was sent the documents that had been
worked on, participating in the voting and criteria defini-
tion phase.
The criteria for each domain and their definition as well
as the final product elaborated by the nominal group are
reflected in table 1, table 2, table 3, table 4, table 5 and
table 6.
The focus group was asked to reflect on how the selected
criteria for each domain should be dealt with. In their
view, they should all be taken into account in health de-
cision-making when introducing new health technologies.
However, one person pointed out that this may add to
the difficulties in developing MCDA models.
Regarding the question of whether or not to weight the
importance of the chosen criteria, the majority of the
group sees no difference among them, considering them
all to be of equal importance. However, one person
thought that more importance should be given to the
ethical domain criteria, and another believed that the
option of weighting them should be left open depending
on the health programme to be evaluated. Nonetheless,
the lattermay present certain problems as there are some
disadvantages, such as a lack of homogeneity or uniform-
ity in the evaluation process.

Results of the questionnaire sent to
RedETS and INAHTA

At a Spanish level, none of the HTA organisations belong-
ing to RedETS have had any experience or used MCDA
models for HTA. At an international level, it is known that
some of them are using MCDA models for decision-mak-
ing. Of the 9 responses received (16.4 %), 4 health
technology assessment organisations (CDE, Taiwan;
IQWiG, Germany; MaHTAS, Malaysia; ZINL, The Nether-
lands) (7.29 %) indicate that different experiences and
MCDA models have been used in their country or region.
However, only 3 of them (CDE, Taiwan; MaHTAS,Malaysia;
ZINL, The Netherlands) have used them for HTA. Further,
in the INAHTA Congress of 2018, 34 of the agencies
present confirmed that they had not implemented MCDA
approaches.

Discussion
This article aims to respond to the need to incorporate
qualitative/contextual criteria, through systematic and
transparent processes, into health decision-making for
the introduction, modification and elimination of health
technologies. To this end, a proposal has been drawn up
for the implementation of the analysis of non-core do-
mains (ethical, legal, social, organisational, environmental
and others) in the reports of HTA bodies and to provide
information that will allow a response to the MCDA de-
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Figure 1: Flow chart

cision-makingmodels in their different context-dependent
frameworks.
In accordance with ISPOR's good practice guidance for
conducting MCDA to support health decision-making [6],
in the proposed MCDA model, firstly, the corresponding
criteria were selected and structured through a systematic
search of the published literature on MCDA models in
which "non-core" criteria were used for decision-making
in the incorporation, modification or exclusion of health
technologies. Secondly, a nominal focus group was
formed to discuss these criteria with the aim of selecting
and defining those considered most important for the
domains analysed. The mathematical elements (rating
the alternatives, weighting the criteria and calculating an
aggregate score) were not incorporated because the aim
is to develop a deliberative process that encourages dis-
cussion about the selected criteria, thus complying with
the broader definition given by ISPOR forMCDA: "methods
that aid deliberative discussion using explicitly defined
criteria, but without quantitative modelling" [7].

Why is a deliberative process being proposed? As Culyer,
2014 [8] pointed out, a deliberative process is participat-
ory and is often followed by a period of consultation with
relevant stakeholders and involves obtaining and combin-
ing various types of evidence in order to arrive at an
evidence-based judgement. Furthermore, Poulin also
pointed out [9] that if individual criteria are not weighted
to reflect their importance, the relevance of a specific
criteria may change depending on the case. Therefore,
using a deliberative process in MCDAs to make recom-
mendations for health technology assessment is themost
suitable way to provide a guide for systematic discussion
and a clear understanding of how each criteria and its
related evidence affects the final discussion. Similarly,
Jehu-Appiah Younkong and Tanios [10], [11], [12] noted
that MCDAs should include a deliberative process to ad-
dress non-quantitative concerns (evaluations of ethical
and social acceptability as well as the complexity of the
intervention) and to foster balanced judgements about
intervention priorities in order to reach a consensus
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Table 1: Definition of ethical domain criteria

Table 2: Definition of legal domain criteria

among stakeholders by facilitating discussion and de-
cisions across jurisdictions, levels of decision-making and
perspectives.
In addition, several authors have raised a number of
concerns when assigning criteria and weightings inMCDA
that support the adoption of the proposed deliberative
model. Thus, Phelps et al, 2017 [13] noted that the
weight-setting protocol in the analytic hierarchy process

may allow for internal inconsistencies and rank revision
or change in the hierarchical order of desirability between
different decision options. Marsh et al, 2017 [14] pointed
out that since weightings reflect trade-offs between de-
grees of performance on criterion scales, stakeholders
tasked with providing them need to keep the range of the
scales inmind, so they should not be tendered independ-
ently of the range of consequences.
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Table 3: Definition of organisational domain criteria

Table 4: Social domain criteria

Table 5: Environmental domain criteria

Another concern that may emerge is how to address po-
tentially divergent weights from different stakeholders
[11]. Given the subjective nature of the weightings, these
reflect the multifaceted meaning and values determined

by stakeholders [15]. It is complicated to assess their
face validity without a precise definition of the criteria
[14], as these may establish weights in unexpected ways
[15] producing unintended consequences.
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Table 6: Other domain criteria

On the other hand, Garattini et al., andWalker et al., [16],
[17] said that it is difficult to predict whether the scores
and weights of the main factors stimulate debate among
decision makers or strengthen the role of the specialists
administering the procedure since greater empowerment
is given to the people preparing the scores and weights.
The apparent numerical precision of MCDAs can be mis-
leading for decision makers, giving the false impression
that the final results are scientifically proven objective
numbers [16].
Finally, within the EVIDEM framework, which is a reflective
multi-criteria approach designed to support the culture
of reasonable decision-making by promoting procedural
and substantive legitimacy, it is proposed that contextual
criteria be used as a guide to adapt the framework to the
decision-making context. Such criteria may remain in the
contextual assessment tool for qualitative considerations
[18] with their potential impact being reflected qualitat-
ively and thereby affecting the ranking. When the frame-
work is adapted to a specific context, they can also be
added to the core MCDA model for quantitative analyses
[18]. However, their inclusion in the overall additive
equation would render the MCDA model spurious as the
assessment of these criteria is subjective and contextual,
whereas the MCDA model manifests objective evidence-
based impacts of technology [19]. Contextual criteria
would need more formal interpretation in the MCDA pro-
cess since they can sometimes be critical elements for
the decision [20]. Furthermore, Walster et al., Goet-
ghebeur et al., and Wagner et al., [20], [21], [22] indic-
ated that MCDA estimates should not be used as a for-
mulaic approach, but as a guide in decision-making to
unravel all relevant quantifiable elements, and then
consider the impact of other ethical and contextual ele-
ments influencing the overall value.
The main limitation of the study is that a nominal con-
sensus group of 10 members may be too small. Clearly,
individuals vary in their evaluations, which may be influ-
enced by personal and professional factors, such as ex-

perience, role in society and education. This study was
not designed to investigate the impact of "non-core" cri-
teria on assessments, but to make a proposal for their
implementation in health technology assessment agency
reports. However, it included a diversity of stakeholders
(health care consumers, health care providers, managers,
academics, etc.) in an attempt to engage a wide variety
of perspectives. On the other hand, the small size of the
nominal focus group facilitated group discussions and
the exchange of ideas, which allowed for a more in-depth
analysis of the different aspects involved.

Conclusions
The selected criteria should be considered by HTA entities
when compiling and synthesizing information for health
decision-making. The consensus group does not consider
that any of the domains should be weighted above others
or that individual criteria are more preeminent than oth-
ers.
Furthermore, it is proposed that all the necessary inform-
ation gathered in the health technology assessment
process to assist in the deliberative decision-making
processes should be included. Structured and informed
deliberative models offer a clear advantage over closed
and non-informed decision-making processes since they
render the reasoning behind the final decision explicit
and transparent. Thesemodels can serve as a referential
framework in a systematic and structured discussion
based on individual criteria and supporting evidence.
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