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Abstract
Background: Multi-criteria decision analysis (MCDA) is a structured decision-making process that offers greater flexibility to incorporate multiple objectives than cost-effectiveness analysis or benefit–cost analysis.
Conclusions: The flexibility of MCDA requires careful consideration of its methodological underpinnings, analytical
forms and cognitive biases that may arise in eliciting trade-off. The methodology of MCDA should ideally incorporate
both deliberative and technical processes.
Keywords: Multi-criteria decision analysis, Economic
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Background
Multi-criteria decision analysis (MCDA) is a structured
process for making decisions that involve several objectives. A major attraction of MCDA in health is the opportunity to extend economic evaluation methods such as
cost-effectiveness analysis (CEA) and benefit–cost analysis (BCA) that are used to prioritise health care interventions. CEA in particular is widely used to inform
healthcare investment decisions in many countries, particularly in the form of cost-utility analysis where results
are expressed in terms of the marginal cost of an intervention per unit of a health-related utility measure (such
as disability-adjusted or quality-adjusted life years). However, traditional CEA has been criticised for ignoring
key considerations, such as concern for the distribution
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of health [1, 2]. Decision makers may wish to prioritise
health gains in populations with poorer health, poorer
access to health care, greater socioeconomic deprivation, or greater risk of medical-related catastrophic
expenditure or impoverishment. Other beneficial aspects
of health technologies that are often poorly captured in
traditional CEA include encouraging medical innovation,
providing peace of mind and stimulating macroeconomic
growth [3].
One way to incorporate many such considerations is to
use a different form of economic evaluation called BCA
[4]. In this analysis, all (in principle) or some (in practice) health and non-health benefits can be valued based
on their net contribution to the welfare of individuals
in society, measured on the basis of the preferences and
choices that those individuals make. This has the additional benefit of allowing comparisons with interventions in non-health sectors. However, for some this does
not go far enough in fully accounting for the worth that
society collectively places on values such as equity, liberty
and freedom from exploitation [5]. Furthermore, both
CEA and BCA face challenges over their legitimacy when
used for priority setting, since the negative consequences
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Table 1 Comparison of key features of cost-effectiveness analysis (CEA), benefit–cost analysis (BCA) and multi-criteria
decision analysis (MCDA)
CEA

BCA

MCDA

Benefits included

Health and direct economic conseAll health and non-health benefits (in
quences of changes in health (such as
practice, only a subset of them may
healthcare spending and productivity
be feasible to include)
loss)

All health and non-health benefits that
are deemed important

Outcome of analysis

Ratio between net costs and net health Ratio between monetised benefits and
gains
monetised costs

Multiple outcomes representing desirable objectives. They can in principle
be integrated into a single outcome
(e.g. by taking a weighted sum)

How the trade-off
between health
and consumption is
expressed

Cost-effectiveness threshold, the maximum consumption that is judged to
be worth foregoing to improve a unit
of health

Individual willingness to pay to avoid
loss of health

Explicit or implicit tariffs between different objectives

Source of values for the
trade-off

Societal judgment, as expressed
through a budget limit, an economic
reference case, a committee’s deliberations or other means

Individual stated or revealed preferences

Values elicited from stakeholders or
members of the public

of failing to spend on healthcare are usually clear and
personal, while the opportunity costs of spending may be
less obvious [6].
MCDA offers a framework that can capture a wider
range of objectives, offer flexibility in the way trade-offs
are made between competing objectives, and allow wider
public participation in determining these trade-offs. It
can be regarded as an extension of CEA to include a basket of objectives (not just health) without making a priori
assumptions about the relative weight of each of them.
Indeed, MCDA in its broadest sense is already widely
practiced. Few countries base health investment decisions on the outcome of a CEA alone; other factors such
as feasibility, acceptability and impact on health disparities are also considered in health technology assessments.
Table 1 compares key features of CEA, BCA and MCDA.
However, the very flexibility of MCDA requires careful
consideration of its methodological underpinnings, particularly in two aspects discussed below.

The relationship between MCDA inputs
Different forms of economic evaluation offer alternative
frameworks for valuing the trade-off between health and
consumption, to select a preferred option. BCA aims to
trade consumption for health in such a way as to maximise individual welfare, in line with standard welfare
economics principles such as consumer sovereignty. CEA
is seen as “extra-welfarist” because it draws on alternative sources of value for the trade-off between health and
consumption besides individual preferences.
MCDA also involves trading off different objectives, potentially including health, consumption and
other desirable outcomes such as equity. The tariffs
for these trade-offs are usually elicited from a group of

participants, either explicitly through a scoring process
or implicitly through consensus discussions. In this sense,
MCDA can be regarded as an extra-welfarist approach,
but one that potentially admits a larger universe of objectives than CEA.
Regardless of the approach taken, MCDA requires a
conceptual framework that is cognisant of the relationship between its inputs. In particular, the individual
elements of MCDA should be genuinely orthogonal
(non-overlapping). For instance, disease burden and the
output of a CEA are non-orthogonal inputs, since CEA
already uses disease burden as one of its inputs. The
danger of violating orthogonality is not merely theoretical. Since disease burden is an input into CEA, including
both as separate entities in MCDA would lead to burden
being counted twice. Participants could be told to discount its contribution when weighing the importance of
the CEA, but this would be a challenging mental activity
given the complexity of the computations involved in a
typical CEA.

Translating stakeholder preferences into relative
weights for MCDA objectives
Most MCDA methodologies involve eliciting trade-offs
between objectives. However, scores obtained are sensitive to the way (and even order) questions are framed,
the number and range of options for each question and
the method used to aggregate scores across participants.
An alternative approach is to reach consensus through a
deliberative process, but this in turn is influenced by the
composition of the group and the personalities within it
(such as their assertiveness, persuasiveness and perceived
importance). The influence of selection, cognition and
deliberation biases in elicitation exercises has been well
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studied [7], so it is instructive to draw on lessons from
similar processes such as convening citizen juries and
establishing tariffs for quality of life weights.
MCDA should ideally involve both deliberative and
technical processes, combining them in such a way as to
minimise the weaknesses of both processes. Stakeholder
participation is arguably most important for establishing the principles that undergird any MCDA approach,
such as distributional justice, liberty and autonomy.
Once these principles and how they relate to each other
are established, translating them into quantitative tradeoffs between MCDA objectives while taking into account
constraints like the size of the overall budget becomes a
technical process. This translation is not value-free and
hence must continue to be scrutinised and challenged
by stakeholders within a process that is (perceived to be)
transparent and reasonable [8]. In addition, some of these
principles (such as public acceptability and avoiding
discriminating) may be hard to quantify, so stakeholder
input is important to ensure they are appropriately
accounted for. However, a mechanical process of eliciting
trade-offs or selecting investment options at this stage
may miss the fundamental purpose of stakeholder participation in the MCDA exercise.

Conclusions
MCDA offers a way to extend CEA to account for a wider
variety of non-health benefits, while allowing greater
flexibility than BCA to account for the way that society
collectively would like to make trade-offs between competing goals such as efficiency, equity, liberty and freedom from exploitation. However, the flexibility of MCDA
requires careful consideration of its methodological
underpinnings, analytical forms and cognitive biases that
may arise in eliciting these trade-offs.
Declarations
Authors’ contributions MJ wrote the manuscript. The author read and
approved the final manuscript.
Author details
1
Department of Infectious Disease Epidemiology, London School of Hygiene
and Tropical Medicine, Keppel Street, London WC1E 7HT, UK. 2 Modelling
and Economics Unit, Public Health England, 61 Colindale Avenue, London NW9 5EQ, UK.
Acknowledgements
MJ was supported by the National Institute for Health Research Health
Protection Research Unit (NIHR HPRU) in Immunisation at the London School

Page 25 of 98

of Hygiene and Tropical Medicine in partnership with Public Health England
(Grant IS_HPU_1112_100).
Competing interests
The author declare no competing interests.
Availability of data and materials
Not applicable.
Consent for publication
The author of the manuscript has read and agreed to its content and is
accountable for all aspects of the accuracy and integrity of the manuscript.
The manuscript is original, has not already been published, and is not currently under consideration by another journal.
Ethics approval and consent to participate
Not applicable.
Publication funding
The publication costs for this article were funded by Mark O’Friel, the Brinson
Foundation, and the Payne Family Foundation.
About this supplement
This article has been published as part of Cost Effectiveness and Resource
Allocation Volume 16 Supplement 1, 2018: Priority Setting in Global Health.
The full contents of the supplement are available online at https://resourceallocation.biomedcentral.com/articles/supplements/volume-16-supplement
-1.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Published: 9 November 2018

References
1. Daniels N, Porteny T, Urritia J. Expanded HTA: enhancing fairness and
legitimacy. Int J Health Policy Manag. 2015;5:1–3.
2. Johri M, Norheim OF. Can cost-effectiveness analysis integrate concerns for equity? Systematic review. Int J Technol Assess Health Care.
2012;28:125–32.
3. Jit M, Hutubessy R. Methodological challenges to economic evaluations
of vaccines: is a common approach still possible? Appl Health Econ
Health Policy. 2016;14:245–52.
4. Bloom DE. Valuing vaccines: deficiencies and remedies. Vaccine.
2015;33:B29–33.
5. Sen A. Personal utilities and public judgements: or what’s wrong with
welfare economics. Econ J. 1979;89:537–58.
6. Brown P, Calnan M. Political accountability of explicit rationing: legitimacy
problems faced by NICE. J Health Serv Res Policy. 2010;15:65–6.
7. Kahneman D, Slovic P, Tversky A. Judgment under uncertainty : heuristics
and biases. Cambridge: Cambridge University Press; 1982.
8. Daniels N, Sabin J. The ethics of accountability in managed care reform.
Health Aff. 1998;17:50–64.

