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Objectives: Patient preferences should be a central consideration in healthcare decision making. However, stories of patients challenging regulatory and reimbursement decisions
has led to questions on whether patient voices are being considered sufficiently during those decision making processes. This has led some to argue that it is necessary to quantify
patient preferences before they can be adequately considered.
Methods: This study considers the lessons from the use of multi-criteria decision analysis (MCDA) for efforts to quantify patient preferences. It defines MCDA and summarizes the
benefits it can provide to decision makers, identifies examples of MCDAs that have involved patients, and summarizes good practice guidelines as they relate to quantifying patient
preferences.
Results: The guidance developed to support the use of MCDA in healthcare provide some useful considerations for the quantification of patient preferences, namely that researchers
should give appropriate consideration to: the heterogeneity of patient preferences, and its relevance to decision makers; the cognitive challenges posed by different elicitation
methods; and validity of the results they produce. Furthermore, it is important to consider how the relevance of these considerations varies with the decision being supported.
Conclusions: The MCDA literature holds important lessons for how patient preferences should be quantified to support healthcare decision making.
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While most people recognize that the opinion of the patient, his
or her voice, should be central in decisions to authorize, reim-
burse, or prescribe a health intervention (1–5), whether this is
being meaningfully achieved may be open to question (6). This
is most starkly illustrated by the stories of patients challenging
regulators’ treatment access decisions to get them overturned.
For instance, patients with multiple sclerosis successfully chal-
lenged the Food and Drug Administration (FDA) to get access
to natalizumab (7). Patient groups have used social media to
promote FDA approval of treatments that have previously been
voted against by external FDA advisors (8;9).

Patients’ concerns continue to exist despite recent ef-
forts by decision makers to incorporate patients into the
reimbursement and regulatory decision-making process. The
Patient-Centered Outcomes Research Institute (PCORI) is
a U.S. institution established to fund research designed to
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improve patient care and outcomes through methods that bring
the patient to the center of healthcare research and develop-
ment (10). The European Medicines Agency (EMA) recently
announced a pilot project to invite at least two patients to be
involved in discussions on product specific benefit and risk
evaluations with the Committee for Human Medicinal Products
(CHMP). The CHMP is responsible for preparing opinions
on issues and questions relating to evaluating medicines (11).
Patient representatives have voting rights as part of FDA
Advisory Committees that review new drug applications (12).
Health technology assessment (HTA) agencies sometimes
involve patient groups in committees that decide whether drugs
should be reimbursed at the asking price, but their involvement
is not considered systematic or widespread (1).

The incongruity between patients’ challenging authoriza-
tion and reimbursement decisions and attempts to involve them
in decision making, raises questions about the limitations of
current approaches being used to engage patients in decision
making. While it is not the sole intention of these decisions
to satisfy patient preferences, the examples noted earlier are
all cases of decisions being changed when patients raised their
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voice, suggesting that they may have been overlooked in the
original decision. Meaningful involvement requires that pa-
tients are well informed and engaged (13;14). Attaining this
faces numerous obstacles, including: the complex nature of
healthcare decisions, the wide variety of views that patients
may have, reluctance to speak up and ask questions, willing-
ness to assent to the recommendations of clinicians (15;16),
and lack of presenter skills needed to provide balanced infor-
mation (3;15;17;18).

Rather than involving patients in decision making, an al-
ternative approach to incorporating the patient voice is to sup-
port decision makers in learning what patients think. This is the
motivation behind calls for the quantification of patient prefer-
ences. The tendency to focus on aspects of the decision prob-
lem that are quantifiable, such as clinical efficacy and safety,
means that less attention is given to elements that are less eas-
ily quantified, such as patient preferences. It is thus argued that,
if patient preferences are to be given the attention they deserve
within the decision-making process, it is necessary that they too
be quantified (19).

Reviews of methods for eliciting quantitative preferences
often distinguish indirect methods, such as matching or choice
approaches, from the methods used by multi-criteria decision
analysis (MCDA) (19). However, this approach inappropri-
ately categorizes MCDA as an elicitation method, rather than
a broader process for integrating preference and other evidence
into decision making. An alternative approach, adopted by the
recent International Society for Pharmacoeconomics (ISPOR)
Taskforce on good practice in MCDA (20), identifies both indi-
rect and direct elicitation methods as potential sources of pref-
erences for inclusion in an MCDA

MCDA provides a way to integrate stakeholder preferences
with evidence on intervention performance to inform decision-
making. This study considers the lessons from application of
MCDA in healthcare for efforts to quantify patient preferences
to inform authorization and reimbursement decisions. We be-
gin by defining MCDA and describing how it can help deci-
sion makers engage with patients. This is followed by an il-
lustration of how MCDAs have involved patients, focusing on
the methods adopted to elicit patient preferences. We conclude
with lessons from the MCDA literature for how we might quan-
tify patient preferences.

HOW CAN MCDA SUPPORT DECISION-MAKERS’ ENGAGEMENT
WITH PATIENTS?
MCDA is a method for disaggregating a decision into its com-
ponents and systematically addressing them, often quantita-
tively, to support decision making (21). This is done by: (i)
defining the decision context: identifying decision makers and
the options to be evaluated; (ii) identifying the criteria to be
used to assess the options; (iii) Measuring the performance of
each option against the criteria; (iv) eliciting preferences for

changes within and between criteria; (v) aggregating perfor-
mance and preferences into an overall assessment of the value
of the options.

Although widely applied outside of healthcare (22),
MCDA’s value to healthcare decision makers has only recently
been realized (23–26), leading to a sharp increase in publica-
tions (25). The German Institute for Quality and Efficiency in
Healthcare (IQWiG) (27–29) and the EMA (11) are piloting
its use; and MCDA has been successfully tested for supporting
shared clinician and patient decision making (SDM) (30).

MCDA provides a framework for breaking down a com-
plex, multi-dimensional health decision into more manageable
components and addressing each one in turn (21;25). By do-
ing so, it enables patients to think through the problem sys-
tematically (31), and this minimizes the use of heuristics as of-
ten happens when humans are faced with complex problems
(32). MCDA supports patient involvement in decision making
by means of: (i) participation in the identification of the cri-
teria to be used; (ii) the synthesis of the evidence on the op-
tions’ performance in a transparent matrix facilitates patients’
understanding of an often large body of literature; (iii) explicit
elicitation of the patients’ preferences (opinion on how im-
portant each criterion is, and how they value changes within
a criterion), this also allows for differences in patient pref-
erences and potential patient subgroups to be identified; (iv)
aggregation of scores and weights into an overall assessment
provides a transparent link between patients’ preferences and
decisions.

Patient input for an MCDA can be obtained through work-
shops, allowing them to learn more about the problem and
provide informed judgments. These workshops also allow pa-
tients to discuss their experiences, explain their views, and
seek clarification. In addition, clinical experts participate in
these workshops, allowing them to share their knowledge with
patients.

These benefits are confirmed by those who have used MC-
DAs to incorporate patient preferences into coverage decisions
(33). They commonly observe participants enjoying and appre-
ciating the logic of the approach, and patients report MCDA
helping to improve the quality of the discussion and support-
ing them to share their knowledge. Participants noted that it
was “an advance on just sitting around a table and talking it
through” (33).

MCDA offers other advantages. First, if it improves the
transparency of decision-making, it can help patients under-
stand the rationale for decisions. It could also help them ap-
preciate why different decisions are made in different jurisdic-
tions. Second, MCDA generates information that can be used
beyond the specific decision at issue. By elucidating how im-
portant each criterion is to patients, rather than only obtain-
ing directly their opinion of each option, MCDA generates data
that can be applied to other decisions where the same criteria
apply.

INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 34:1, 2018 106

https://doi.org/10.1017/S0266462317001118 Published online by Cambridge University Press

https://doi.org/10.1017/S0266462317001118


Patient-centered decision making

HOW HAS MCDA BEEN USED TO QUANTIFY PATIENT
PREFERENCES?
There are several published studies in which MCDAs incorpo-
rate patient’s preferences (see for instance Marsh et al. (25).
These were undertaken to inform a range of healthcare deci-
sions, including coverage decisions (28;33–36) and prescrib-
ing determinations (37–39). They involved patients in both the
identification of criteria (33;35;36;39) and also in the quantifi-
cation of the value of preferences (28;34–40). The following
examples illustrate the diversity of methods used to quantify
preferences.

Example 1: Simple Direct Rating Approaches
Direct rating is one of the simpler methods for allocating
weights to criteria. The most straightforward approach is to al-
locate 100 points across the criteria, in proportion to their im-
portance. This can also be done using a visual analogue scale
to rate the importance of each criterion on a 100-point scale,
or by giving the most important criterion a weight of 100, and
allocating points to the other criteria to reflect their importance
relative to the most important one.

Sussex et al. (35) used direct rating in a study designed to
pilot the use of MCDA to value orphan medicinal products.
Based on an extensive review of the literature and stakeholder
engagement, the authors identified the following criteria: avail-
ability of treatments, survival prognosis before treatment, mor-
bidity before treatment, social impact of disease on patients’
and caregivers’ daily lives before treatment, treatment innova-
tion, clinical efficacy of treatment, treatment safety, and social
impact of treatment on patients’ and caregivers’ daily lives.

Weights for these criteria were elicited during structured
workshops with patient representatives. The opinions of clini-
cal and health economics experts were also obtained in a sep-
arate workshop. Each workshop comprised 6–11 participants,
during which medical specialists provided patients with fac-
tual information on the disease and treatments being assessed.
Participants within each workshop were divided into small sub-
groups to assign weights to the criteria. First, they were asked to
organize the criteria into groups of “high,” “medium,” or “low”
importance. They then were asked to reach a consensus within
their groups about how to allocate 100 points among the crite-
ria to reflect their relative importance. Differences between the
subgroups’ weights were discussed and resolved so that there
was an agreed upon set of weights for each workshop: one set
of weights for patient groups, and another set for experts.

The result of the weighting exercise reinforces earlier ob-
servations that clinicians’ view of the importance of decision
criteria diverge from those of patients. Patient groups gave
lower weight to the availability of treatments (11 points out of
100 compared with 19.5 points for clinical experts) and clinical
efficacy (17.5 points compared with 27.5 points), and greater
weight to the social impact of the disease without treatment (15

points compared with 8 points) and the social impact of treat-
ment on the patients’ and caregivers’ daily lives (17.5 points
compared with 11). Although the authors caution that further
research should be undertaken to confirm that these results re-
flect a genuine difference of preference, and not, for instance, a
different understanding of the evidence.

The authors concluded that the pilot demonstrates that an
MCDA approach is a viable proposition for valuing orphan
drugs, and could be used by payers and HTA bodies. They ob-
served that participants in the studies were able and willing to
participate in the weighting exercise, and the workshops proved
an effective way of achieving a buy-in to a collect weight, sug-
gesting that this type of approach would be relatively simple to
incorporate into HTA processes that already involve commit-
tees of clinical experts and patient representatives.

Example 2: Pairwise Comparison Approaches
Another weighting method is known as the analytical hierarchy
process (AHP), which uses pairwise comparisons of criteria.
Participants are asked to indicate the relative importance of two
criteria on a scale of 1 to 9, where 1 indicates the criteria are
equally important and 9 indicates that one criterion is extremely
important relative to the other.

Dolan et al. (38) used AHP to determine the weights given
by people at average risk for colorectal cancer to criteria for
choosing among various screening strategies. The evaluation
considered multiple screening options, including: guaiac-based
and immunochemical fecal occult blood tests, flexible sigmoi-
doscopy, double-contrast barium enema, standard colonoscopy,
computed tomography colonoscopy, and fecal DNA test. On the
basis of American guideline statements, the researchers identi-
fied six criteria: ability to prevent cancer, avoidance of side ef-
fects, minimizing false positives, and logistical complexity di-
vided into three sub-criteria: frequency of testing, preparation
required, and method of testing procedure.

Afterward, the authors asked patients several questions to
assess the feasibility of using AHP. A high proportion (92–
93 percent across the five sites in which the study was under-
taken) of the 484 participants indicated that it was not hard to
understand the criteria; most found it easy to follow the pair-
wise comparison process (91 percent) and make the compar-
isons (85 percent). The majority (88 percent) stated that they
would be willing to use a similar procedure to help make im-
portant healthcare decisions. Thus, the authors concluded that
it was possible to use AHP to foster patient-centered decision
making and that patients are able and willing to perform such a
complex MCDA.

LESSONS FROM THE MCDA LITERATURE ON HOW PATIENT
PREFERENCES SHOULD BE QUANTIFIED
There is substantial diversity in MCDA approaches (25). Apart
from the direct rating and the AHP methods described above,
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two other weighting techniques warrant mention. First, there
are techniques that focus on the range of observed performance
on each criterion rather than the criteria themselves (so called
“swing” weights). Raters are asked to consider how much the
performance of options differs and to weight higher those crite-
ria where the range of performance is more important. Second,
rather than eliciting weights directly as in the approaches above,
in the discrete choice experiment (DCE) analyses respondents’
choose between hypothetical interventions to infer the weights
attributed to the criteria.

There is currently a lack of formal guidance in the MCDA
literature on which of these elicitation methods is most appro-
priate. Several frameworks have been proposed that identify the
differences between MCDA methods (see for instance De Mon-
tis et al.) (41). These were not, however, developed for a health-
care audience and will need further translation to elaborate their
implications for how to use MCDA to elicit the patient voice.
Recent efforts have started to generate such use-specific guid-
ance, including the initial outputs from the International So-
ciety for Pharmacoeconomic and Outcomes Research’s MCDA
Emerging Good Practices Taskforce (20;42). This section high-
lights three factors from this literature that should be consid-
ered when eliciting patient preferences.

First, it is important to give appropriate consideration to the
heterogeneity of patient preferences. In the example of AHP in
the previous section, the authors observed that weights varied
widely between respondents. Such variation could have impli-
cations for decisions, and it is important that efforts to quan-
tify preferences explore these implications. For instance, differ-
ences in preferences may mean that a treatment has a positive
benefit-risk balance for one patient or group of patients, but not
for others.

This observation calls into question the appropriateness of
either using averages of preferences or aiming for a consen-
sus on preferences. There may be circumstances where consen-
sus is an appropriate objective, but it is important that this is
justified. For instance, we would argue that the most appropri-
ate approach to quantify patient preferences for consideration
by HTA committees would not be by generating a consensus
among a small number of patients within a workshop setting
(such as the approach adopted by Sussex et al. (35) in Example
1 above).

Rather, we would recommend that, just as with quantita-
tive measures of treatment efficacy, data on patient preferences
should be generated in such a way that differences in prefer-
ences can be identified and propagated through the MCDA so
that the committee understands the implications of these dif-
ferences for their decisions. This approach would facilitate a
change in the approach to healthcare decision making. Rather
than asking whether a health intervention should be made avail-
able for a target population, we can ask which patients should
be eligible for an intervention given their preferences, although
such considerations are less relevant for other decisions. The

heterogeneity of preferences is obviously not relevant to SDM,
in which a decision is being made by an individual patient.

Second, methods vary in the level of cognitive challenge
they pose to participants. This is particularly important to con-
sider when working with patients who may be unfamiliar with
the tasks they are being asked to complete. It is important to
consider the nature of the elicitation tasks patients are required
to undertake. For instance, making a choice (as required by
DCE) is perhaps easier than pairwise comparison of the im-
portance of criteria on an ordinal scale (as required by AHP),
which in turn is easier than providing a precise estimate of the
relative importance of two or more criteria. Elicitation tasks
also vary in terms of the amount of information that partici-
pants need to consider. For instance, the pairwise comparisons
required by AHP are easier for participants than the compar-
isons required by swing weighting (which need consideration
of the range of values a criterion can take) or DCE, which re-
quire participants to weigh up options across multiple criteria
simultaneously.

Cognitive burden is not just a function of the elicitation
task, but also of the patient being asked to undertake the task,
and the two should be considered in combination. For instance,
the rapidly changing socio-demographics in many countries, in-
cluding an aging population, mean that there may be more peo-
ple living with cognitive decline. Equally, some diseases are
themselves causes of limited cognitive ability. It is important
that researchers consider the population they are engaging, and
select an elicitation instrument appropriate to their cognitive
abilities, so that these patients too can be included in decision
making.

Methods also vary in the level of “support” provided to par-
ticipants. This is partly a function of whether a workshop or
a survey approach is adopted. DCEs typically adopt a survey-
based approach, which are inevitably limited in the information
they can provide participants and do not allow for interaction
with or between participants. DCEs assume that stakeholders
possess latent value functions that can be elicited through their
responses to surveys. In contrast, other techniques are more of-
ten undertaken in a workshop context. This facilitates knowl-
edge sharing between experts and participants, allows partici-
pants to clarify the tasks being posed, and also facilitates dis-
cussion between participants. The latter is particularly valuable
when participants are not expected to have well-formed prefer-
ences for the criteria.

Third, it would be wrong to respond to the cognitive burden
posed by elicitation method by opting for the least challenging
method. Rather, it is important that the cognitive challenges
are weighed up against the nature of the results generated by
the method. The most commonly applied MCDA methods
require that criteria be compensatory, an improvement in one
criterion can offset a worsening of another, and that prefer-
ences be scaling constants or value trade-offs, reflecting the
rate at which changes in criteria compensate one another. It is
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not immediately obvious that the different methods meet this
requirement. Methods often elicit assessment of the relative
importance of criteria, rather than formally eliciting trade-offs;
that importance is often elicited independent of a range of
performance (43). Swing weighting explicitly considers the
range of performance being assessed. But DCE is perhaps
the only of our examples where we can confidently say that
trade-offs are elicited. This is not to say that trade-offs cannot
be elicited with any method other than DCE. Rather, it is
important that MCDA is implemented in a manner that helps
patients to understand the objective of elicitation task, and
how the resulting data will be used. This can be achieved by
training patients in the elicitation tasks, piloting the tasks, and
validating the interpretation of responses with patients.

CONCLUSION
There is a trend to quantify patient preferences to facilitate their
incorporation into decisions. Such elicitation of preferences is
an important part of MCDA. MCDA is increasingly being used
in healthcare, and there are several examples of it being used to
capture the patient voice. Furthermore, the guidance developed
to support the use of MCDA in healthcare provides some useful
considerations when quantifying patient preferences; namely,
researchers should give appropriate consideration to: the het-
erogeneity of patient preferences, and its relevance to decision
makers; the cognitive challenges posed by different elicitation
methods; and validity of the results they produce.
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