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Abstract 

Recommendations made by the UK’s National Institute for Health and Care Excellence (NICE) 
consider a range of relevant factors. Most famously, this includes interventions’ incremental 
cost-effectiveness ratios (ICER). Given the ICER’s primacy in such decision-making, it is 
sometimes assumed as almost analogous to an optimisation problem, maximising the number 
of Quality Adjusted Life Years generated by the health system subject to costs. However, 
structured OR techniques could still prove beneficial in informing the broader decision-making 
problem. Decisions are currently arrived at by advisory committees through a combination of 
structured processes and relatively unstructured deliberations. In principle, decision makers 
are expected to consider dozens of relevant factors after the completion of the economic 
modelling stage. No model is currently used to combine these, and MCDA may be suitable to 
better structure and aid these discussions and to highlight the opportunity costs associated 
with them. This paper outlines some of the factors currently considered in public health 
settings, proposes a number of approaches as to how MCDA-inspired techniques could be 
grafted onto current NICE processes incrementally, and considers the appropriateness of their 
use in this setting given NICE’s role in the health system. The paper focuses on the work of 
NICE’s former  Centre for Public Health Excellence (CPH) as public health has a specific focus 
on equity and the determinants of health, and is therefore has the most obvious need to 
balance ICERs and other factors. 
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1. Introduction 

Economic appraisals in public health are complex. Equity issues require careful consideration, 
evidence is more limited than elsewhere [2] by both pragmatic and ethical necessity,  and an 
intervention’s outcomes may have effects on external issues such as crime, violence, 
economic growth, social cohesion and well-being [3]. In public health settings, prioritising and 
trading off between such issues is clearly politically complicated.  

There has been increasing academic interest in attempting to use multiple criteria decision 
analysis (MCDA) approaches to help guide the decision-making processes used in health care 
prioritisation for some years [5-8] . Public health decision-making is potentially a very suitable 
area to investigate the application of MCDA approaches, both due its supposed ‘weaknesses’ 
– MCDA can offers new ways to both generate evidence [9] and quantify value judgements 
[9] – but also because of its strengths – public health interventions’ consistent cost-
effectiveness [4] could make it a low risk setting to investigate and pilot potential approaches 
in the National Institute for Health and Care Excellence (NICE). Successful approaches could 
if desired thereafter be employed across NICE appraisals, leading to more rational – or at least 
more transparent – processes for public health appraisals in future. 

The aim of this paper is therefore to show that multiple criteria are already used in NICE 
committees, and to describe a series of MCDA approaches that might be used to strengthen 



the existing evidence-based decision-making processes as part of the development of NICE’s 
public health recommendations. 

 

Figure 1 about here 

 

Evidence-based approaches to healthcare have become mainstream in recent years in the 
UK, particularly since the foundation of NICE in 1999. Applications of the methodology to 
public health settings are still evolving, given its complexity [2]. NICE’s Centre for Public Health 
Excellence (CPH) use to use a multi-stage decision-making process from prioritising which 
topics to investigate to their ultimate implementation (and potentially future revision of the 
guidance area); this is shown in Figure 1.  

This paper focusses in particular on the where decisions were made through deliberation by 
experts on on what were called  Public Health Advisory Committees (PHACs). Most topics 
under consideration follow the same process: an effectiveness and/or cost-effectiveness 
review is carried out to investigate where similar approaches have been tested before; 
economic modelling is conducted using the parameters discovered in the prior review to 
estimate the cost-effectiveness of approaches where gaps exist in this literature; and experts 
are invited to give testimony where findings remain inconclusive and to gauge whether or not 
potential approaches would be effective or implementable ‘on the ground’. Deliberations are 
required throughout – for example in questioning the experts or in ensuring the economic 
models are fit for purpose – and continue afterwards in settling on the guidance’s final wording. 

There are a range of economic evaluation techniques that can be used during economic 
modelling. Prior to 2014, cost-utility analysis (CUA), cost-benefit analysis (CBA) and cost-
consequence analysis (CCA) were all permitted for public health appraisals.  All three methods 
can be used in any NICE appraisal that considers both health and non-health outcomes or 
that has a social care focus [10], though CUA is generally carried out in all cases.  

NICE’s policy in practice is CUA-led. Where the incremental cost effectiveness ratio (ICER) is 
low enough (i.e. below £20,000), interventions should be recommended almost automatically, 
regardless of other issues (except in the case of certain cancer treatments). Above this figure, 
committees should also take into account other factors (especially once a £30,000 ceiling has 
been breached), namely [10]: 

 the degree of certainty around the ICER; 
 the presence of strong reasons suggesting that the change in quality of life has not 

been adequately captured; and  
 innovation. 

Public health appraisals are also required to take into account equity: “the need to distribute 
health resources in the fairest way within society as a whole” [15]. NICE neither defines, limits 
nor prioritises the varying potential classifications of equity as part of such decisions, but the 
impact upon inequity is a recurring theme in what is considered important in its decision-
making processes. Aside from the ICER, NICE documentation has regularly specified criteria 
that should be considered by committees as part of the decision-making process, a selection 
of which is shown in Table 1. Some relate specifically to equity concerns, others relate to 



health issues not captured from the quasi-utilitarian CUA framework (which therefore carried 
some moral imperative). For many such criteria therefore, it can be difficult to separate these 
into health/non-health or equity/non-equity boxes. This paper will therefore simply refer to 
them as ‘other factors’.  

 

Table 1 about here.  

 

These criteria have been identified from a variety of standalone NICE documents, and it is 
likely that some of these will have much in common and could be further amalgamated. 
However, there clearly exist many criteria that are expected to inform decision making.   All in 
all, this implies a particularly complex decision-making process, all carried out without a formal 
model after that of the modelling stage. This may allow  some criteria to be ignored, the impact 
of certain outcomes to be misjudged and other predictable biases to creep in [19-21].  The 
economic modelling stage does not currently consider equity issues, meaning the full 
opportunity costs of decisions cannot be investigated numerically. 

Final decisions relating to the guidance have to be made by people, regardless of the 
frameworks used to structure them. These judgements are “informed by science but 
nevertheless judgements” [16]. There are circumstances where not all data is available, or 
where political realities need to be considered before making binding judgements. Politics is 
ultimately inseparable from health policy [22] and public health in particular has an inherently 
political role [23] and decisions must be considered in this context. 

Since 2014, public health responsibilities in England and Wales have moved from the NHS to 
local governments, and hence NICE public health guidance is  now located in an arena where 
unlike the NHS there was not a tradition of  applying the principles of evidence based medicine.  
Decision-makers will now in principle be more accountable to democratic processes and to 
their constituents, though there remains a ‘reasonable expectation’ that local authorities will 
comply with any guidance published [24]. NICE has tried to address this by committing to 
working with local authorities and other organisations to help coordinate how best to 
implement findings in their local context [17]. But guideline development committees must 
therefore consider this reality in drawing up pragmatic recommendations, and the potential 
challenges it poses to their implementation. 

Within NICE, guideline committees  remain something of a ‘black box’. Consensus eventually 
emerges within the group about guidance, but this is difficult to observe or measure and thus 
remains something of an enigma. Committees do not publish a list of criteria that have been 
considered (aside from economic modelling reports), and neither are the implicit weightings to 
compare the importance of criteria. The “accountability for reasonableness” framework [28] 
requires that decision-makers' reasoning and assumptions are made explicit for a decision-
making process to be considered as fair. 

The deliberative process currently used in NICE therefore has its downsides, being neither 
fully explicit nor transparent, limiting its openness to public scrutiny. However, some 
deliberation will always be required given factors relevant to the specific topic under 
consideration and to ensure decision-makers are held accountable. An overly prescriptive box 



ticking exercise that incorporated multiple criteria – however well designed and intentioned – 
would eliminate important democratic aspects of debate [29]. The question therefore is not 
whether deliberation can be replaced, but whether it can be improved. OR principles of 
informing decision-making through better structuring processes [30, 31] potentially fit in well 
in this context, and MCDA in particular has much to offer given its potential for managing 
conflicting aims as part of this process [32]. 

 

2. Incorporating an MCDA framework 

Given that the ICER is not the sole criterion of note in all decisions and other factors will vary 
in importance from appraisal to appraisal, nuance and careful consideration (and hence some 
form of deliberation) are likely always to be required. Four options of increasing complexity 
are outlined in this section that aim to ensure criteria are considered appropriately as part of 
this, shown in Table 2. 

 

Table 2 about here. 

 

2.1 Listing which criteria have been used as part of deliberations 

Given that some non-health factors are required to be included at some stage in the decision 
process, there may be merit in allowing techniques that explicitly acknowledge these to be 
used in order to ensure decisions can be justified rationally. No such technique could be 
realistically expected to capture all potentially relevant factors in all potential circumstances 
(and the choice of criteria to use is itself potentially a normative one). Some deliberative 
process will still be required to counter such deficiencies, and to avoid the risk of overly 
prescriptive decisions that lack face validity. 

The establishment of an explicit checklist of factors that were considered as part of each 
guidance process would at least ensure that the public can be confident that the most common 
or important ‘other factors’ have been taken into account in deliberations each time (even if 
no such list can be comprehensive). The criteria listed in Table 1 could serve as a starting 
point for such a list (though it should be refined in future as was not intended to be systematic). 
Committees could acknowledge whether or not they feel they engaged meaningfully on each 
of the issues, and the presence of the list may encourage them to consider such issues if they 
had not already. This process might also allow for increased confidence in the process, and 
would explicitly acknowledge the role for non-QALY factors in such decisions. It may 
subsequently be possible to analyse previous decisions (whether by researches inside or 
external to NICE) to estimate the apparent the presence of such criteria on decisions and the 
threshold, in a similar manner to Schmitz et al. [42]. 

This approach might allow for a more realistic appraisal of topic areas at the margin of what 
constitutes health by allowing such analysis to consider non-health factors in an explicit way 
– thereby better highlighting the opportunity costs associated with such decisions than current 
processes are characterised with at present. However, this approach could plausibly 



inadvertently pressure committees into claiming that they have considered every issue on the 
checklist (regardless of reality). Therefore, the more formal approach below may be more 
appropriate. 

 

2.2 Arranging these criteria into a performance matrix or CCA 

Compared to a CUA-led approach, cost-consequence analysis may offer a suitable approach 
for highlighting the opportunity costs of providing ‘more equitable, less cost-effective’ 
interventions, as suggested by Weatherly et al. [44]. It may also better describe the challenges 
presented by inter-sectoral effects, which are particularly relevant in local government 
settings. CCA may allow short-term, medium-term and long-term effects could then be 
presented simultaneously, so that the decision-makers can prioritise – or discount costs and 
benefits – as it sees fit.  

 

Table 3 about here. 

 

CCA-derived techniques that eschew weighting are effectively equivalent to performance 
matrices, which could be useful in ensuring that decision-makers are fully informed on the 
range of consequences likely to occur for each decision. A simple example is shown in Table 
3, with criteria representing the benefits arising from two hypothetical interventions. Criteria 
could be chosen on a case by case basis, with due consideration of the criteria on the checklist 
outlined in the previous section but also incorporating other relevant criteria. One challenge in 
this process is in ensuring that the CCA is kept to a manageable size, and this will require 
judgement. Benefits could be considered in aggregate and compared against the cost of each 
intervention. For certain decisions, this could highlight dominated options, ensuring that 
common sense decisions are chosen. In others, even without explicit weighting, it may be 
clear to decision-makers that one intervention performs much better on all key criteria and 
hence indicating a clear preferred choice, without formal dominance.  

CCA is permitted for use in the economic modelling reporting stage (during phase 3 of Figure 
1), but its use elsewhere in public health guideline development committees might allow for 
trade-offs between health and equity issues (and others) to be considered more explicitly by 
decision makers than is currently possible. Its use could also, if desired, allow for weighting of 
the performance matrix to create a de facto MCDA model. 

 

2.3 Incorporating weighting  

Given such a wide range of such criteria must be considered simultaneously by decision-
makers, judgement and deliberation alone may not be sufficient to ensure the best decisions 
are made [7]. It may not be possible for committees to identify dominant options, potentially 
leading to decision paralysis. Weighting could overcome this in principle and moderate the 
effects of some of the systematic biases that can occur when intuitive approaches are applied 



to complex problems [19]. By ensuring that such weighting is openly stated – and assuming 
that scoring is carried out appropriately – it is potentially a relatively trivial job technically to 
combine these using the weighted average (or other suitable) technique into a formal MCDA 
process [46]. Whether or not such approach would be appropriate in practice however is more 
complex, and is returned to in the discussion (below). The issues explored in this section are 
the what-if analyses to explore weights, a brief overview of which MCDA approach to use in 
given circumstances and how the approaches could be used on a case by case basis. 

What-if analysis could function as an intermediate step between CCA and weighting, though 
as more criteria are included assumptions would be required to allow for firm conclusions. By 
way of example, consider a situation where the committee appraising the interventions in 
Table 3 had decided that health and non-health related factors were overall about the same 
importance, i.e. each carried an initial weight of 50% (ignoring the costs of the interventions 
for now), but could not decide on the importance of equity vs educational importance In this 
example there were orders of magnitude of difference between criteria, and weightings are 
easier to interpret if the matrix is normalised. As an example, the educational impact is higher 
for Intervention A is can be set to 100, and hence its impact for Intervention B is 
100*960000/1200000= 80. Using a weighted sum approach, Intervention B would be chosen 
if the equity impact carried 80% or more of the non-health component (an overall weighting of 
40%).If this weight does not sound credible to the decision-makers, a clear course of action 
has been identified. Sensitivity analyses can also be used to explore these assumptions 
further. Any such model, whether using what-if analyses or building a weighted model, could 
incorporate criteria from the checklist of relevant factors and from specific issues relating to 
this particular topic (as with the CCA approach described in the previous section).  

Related research by Walker et al. [50], Mussen et al. [39] and Phillips et al. [51] examined how 
a list of criteria (like a CCA) could be converted into a hierarchy, scored and weighted – in 
effect performing a multiple criteria decision analysis  – as part of the benefit-risk assessment 
for medicines for the European Medicines Agency. While these approaches generated a 
composite score of benefits and risks  – which is potentially confusing  – the principle of how 
they structure the approach is still instructive in how such techniques have been applied. It is 
conceivable that a similar approach could be employed to explain the benefits of adopting a 
public health intervention, with costs considered independently.  

For more complex problems, taking into account the cost alongside the benefit could be 
carried out through deliberation or by considering the ‘cost-effectiveness’ of approaches 
according to the aggregate benefit derived, which is very similar to the STAR approach 
outlined by Airoldi et al [52]. This technique used MCDA approaches to facilitate local 
governments in deriving their own appropriate ‘efficient frontier’ to weigh up costs and benefits 
(however they define these) and given the budget they are willing to make available. This 
could be calculated using the criteria and/or weights specific to the decision makers and 
potentially the political nature of the problem at hand. Such an approach could be similarly 
useful for PHACs to compare costs and benefits of an appraisal’s alternative approaches using 
such an approach. Relevant criteria and impacts could be chosen on a case by case basis to 
ensure flexibility, though this would make inter-appraisal comparisons difficult. The approach 
could nonetheless be useful as an internal decision support technique in identifying the best 
option(s) of those available.  



It seems appropriate that, in practically any circumstances that use an MCDA model is used, 
the (health-only) ICER calculations are also calculated as a form of sensitivity analysis to 
ensure that such results are not deemed too cost-ineffective from a solely NHS perspective. 
Such analyses could even facilitate discussion with other government departments to allow 
collaboration and cost-sharing (even if in practice such agreements may prove difficult). 

Even with multiple such criteria, CCA will likely not capture all possible factors either – and 
decision-making will still require deliberation to avoid arriving at overly prescriptive answers.  
It seems plausible that this extended CCA approach could be used alongside a CUA 
approach, and not in competition with it. This could be during the evidence gathering phase of 
guidance development (see Figure 1), where it could be used to formally collate results of 
unmodelled data quantitatively (and likely only for complex cases that merited the approach). 
Discussion would continue to play a major role, but this could be facilitated by the model which 
could highlight which factors needed further debate. 

 

2.4 Replacement of the current process with expanded “welfare score” 

One potential approach is formulating a broader MCDA framework to be used consistently in 
every appraisal, which would replace the QALY with some measure which attempts to 
incorporate all relevant concerns (not confined to health alone). This could then be used 
similarly to the ICER, allowing the calculation of the total cost-effectiveness of an intervention 
using this ‘overall benefit score’. Attempting to incorporate all relevant information at all levels 
would establish the approach as effectively a broader-scale start-to-finish MCDA technique to 
guide the entire process outlined in Figure 1. While this approach may seem similar in principle 
to the STAR approach [52, 53], there are risks associated with using pre-defined weights and 
criteria which may or may not be relevant to the decision (in contrast with the approach outlined 
in section 2.3 which allows criteria and weightings to be decided on by the PHAC on a case-
by-case basis using swing weighting).  

Because the same approach would be used each time, committee members would not be 
involved in designing it or in deliberating on the model’s assumptions and findings – thus 
missing out on the nuance, soft factors and “socio-technical process” of model building which 
STAR emphasises. The involvement of stakeholders has been shown elsewhere to increase 
the likelihood of public acceptance [18], improve the quality of decisions [54] and increase the 
likelihood of managerial ‘buy-in’, which may in turn increase the likelihood of successful 
implementation [55], even if in some circumstances political considerations may limit the 
opportunities for meaningful stakeholder involvement [56].  

NICE methods guidance also emphasises the importance of committees being able to 
exercise flexibility and pragmatism in choosing the relevant issues to be considered for a given 
topic [10]. Given that the current approach is already sometimes seen as being too prescriptive 
[57], it is very possible that an extended MCDA approach incorporating this super-QALY could 
be at further risk of this. In public health in particular, it is unlikely that any one-size-fits-all 
approach is likely to be appropriate given the range of possible issues that might need to be 
appraised. The range of options that have always been available to guideline committees in 
the reference case, dependent on specific problem, indicates the apparent need for flexibility 



in how to formulate guidance. These issues are not new and have been considered since 
NICE’s foundation [58].  

The discussion process is currently the only approach available in attempting to balance the 
range of concerns in any given guidance topic. Because no two such topics are ever exactly 
the same in public health, such deliberation is vital to ensure that all perspectives are 
considered. Because any proposed super-QALY model could not realistically always capture 
all factors, deliberation would likely still be required anyway. It would also require a de novo 
estimation of the cost-effectiveness threshold (assumedly in terms of this hypothetical total 
welfare score), which would be a major challenge in and of itself. Given the challenges 
associated with implementing such an approach – and the relative acceptance of current 
approaches  – it may be more realistic in the short term to make incremental changes (as in 
the previous sections) rather than attempting root and branch reform of NICE processes that 
this approach would require, and certainly any attempts to introduce such an approach should 
be piloted carefully. 

 

3. Discussion 

For MCDA approaches to be considered suitable for use in NICE the techniques must be 
technically feasible but also practicable in reality, taking into account contextual, institutional 
and other factors that may affect the likelihood of a working model’s subsequent 
implementation. This mirrors the “accessibility” and “acceptability” barriers described by 
Williams and Bryan [59]. While all four approaches outlined in section 2 all should be 
scientifically possible, there are clearly identifiable potential barriers to their implementation 
subsequent to this – particularly in the final approach – and understandable reasons to be 
cautious in updating current NICE processes.  

Without doubt, the use of CUA has increased the accountability of decision-makers and the 
transparency of decisions to the public and patients, and has facilitated decisions that are 
more consistent, impartial and capable of achieving the stated objectives of the health system 
[60]. This paper highlights that there may be room for further development of this, but MCDA 
does not necessarily have to compete with CUA to do so. For the time being it could be used 
only for non-economic decision problems, as previously described. It is possible that there 
may also be a case for eventually replacing the current strategy of ‘CUA followed by 
deliberation’ with one of ‘CUA, followed by an MCDA model, followed by deliberation’ for 
sufficiently complex problems.  

 

3.1 Methodological issues 

Many practical issues remain outside the scope of this paper as to how to transfer such 
techniques into real-world settings, such as which MCDA approach is best, whose weights to 
use, who should choose the criteria, and who should be involved to begin with. But these 
issues are inextricably linked with the context of the decision problem and what role the 
analysis is intended to play in the decision-making process. In some scenarios timeliness will 
be key, in others the need to incorporate a broad range of stakeholders (or the views of the 



public) will be of more importance. There are several potential advantages to MCDA 
approaches, but not all will be relevant for all given decisions.  

The design of the approach to be used should be based what is achievable given the strictures 
on the decision and must be carefully designed within such bounds [9]. To impose the ‘best’ 
approaches to use without knowing the exact context in which decision-makers wished to use 
them would be inflexible and unnecessarily dogmatic. Applying such approaches in the real 
world often requires compromises from gold standards. Ultimately, as Schein argued, for such 
problems it is the client who must own the problem and its solution [61]. But it seems strongly 
advisable that any new approaches pursued by NICE should incrementally add to their current 
decision-making process rather than attempting root and branch reform. 

Nonetheless, failing to use swing weightings would pose significant methodological problems, 
which is why it is now the predominant approach used [46]. Swing weighting requires the 
consideration of outcomes only of the courses of action under consideration (from best 
performing action to worst, on each criterion) [47], and how much that difference matters. In a 
given appraisal, for example, if all potential courses of action had very similar ICERs then the 
importance to the decision (and hence the weighting) of ICERs should be relatively small, 
even if we would normally otherwise consider ICERs to of crucial importance to decisions.  

If the public health guideline development committees are not given discretion to alter 
weightings to reflect such issues on an appraisal-by-appraisal basis (as would be the case in 
the approach outlined in section 2.4), then the results of the model will be flawed, and hence 
either be ignored by the committee (making the MCDA phase redundant) or will be taken 
seriously (which is worse). This super-QALY approach poses other serious methodological 
hurdles that would influence its likelihood of implementation. Assuming that the criteria and 
weights are to be chosen to reflect the public’s preferences there are a couple of options 
available: 

 A national survey, along the lines of the influential Measurement and Valuation of 
Health study [41] could be carried out. This could use a discrete choice experiment or 
other approach to ascertain the apparent weightings that members of the public 
place upon various factors.  

 A citizens council meeting could be convened by NICE to ensure that priorities and 
assumptions reflect public preferences, as with their social value judgements report 
[62]. 

 Allowing Directors of Public Health (DsPH) at local government level to use their 
discretion in choosing criteria and their weights, and make these answerable to the 
democratic system.  

Some DsPH may choose to alter criteria and weightings regularly, making the technique closer 
to the STAR approach outlined in section 2.3 rather than that of 2.4. In other cases, given that 
there would inevitably winners and losers compared to the status quo, it is strongly advisable 
that the proposed weightings be investigated prior to implementation to identify the likely 
impact on services and the opportunity costs of doing using such an approach. However, such 
analyses would be particularly difficult to carry out for every local government area of the 
country. Without carrying such a scoping analysis, the controversy to both the public and the 
medical community of what could prove to be major changes to the prioritisation patterns could 
well challenge its use in practice. And no matter how much prior analysis is conducted, 



because swing weighting is not proposed the results would still in any case be (perhaps 
unjustifiably) flawed methodologically.  

If a super-QALY approach were to be used in any case, a weighted sum approach would 
probably be most suited, as it is easiest to understand technically – and could hence be more 
easily amended. Overly complex mathematical-looking models run the risk of disfranchising 
decision-makers rather than informing them [63], undermining the chances of taking relevant 
factors not included in the model into consideration during subsequent deliberations.  

Mathematical complexity may be more justifiable for the approach outlined in section 2.3, 
where criteria and weights can be selected on a case-by case basis. If decision makers proved 
to be uncomfortable trading off cost-effectiveness vs. equity directly, swing weighting (and 
other weighted sum approaches) would not be possible. In such circumstances, it may be 
better to consider using approaches that satisfice [64] – i.e. recommend alternatives ‘good 
enough’ in key criteria, rather than maximising some overall objective function. The most 
obvious key criterion would likely remain the ICER – it is difficult to imagine situations where 
an extremely cost-ineffective intervention should be adopted regardless of its performance on 
other criteria. Outranking approaches – which punish poor performances on key criteria – 
therefore appear to merit further investigations in this regard. The fact that such approaches 
rely upon the principle of dominance may allow them to build naturally upon the approach in 
section 2.2. 

 

3.2 Acceptability to decision makers 

Methodological feasibility is only one part of the puzzle; Hoffman [65] argued that acceptability 
is even more important to whether an evaluation is implemented than accessibility and 
communication issues. While academic interest in applying MCDA approaches to health 
technology assessment settings has been growing, it is perhaps telling that no formal MCDA 
approach has yet been embraced by NICE.  

However, MCDA approaches have been nominally used in HTA processes both overseas [66, 
67] and on a limited scale in the UK in AGNNS [5]. Whether any of these approaches 
considered the opportunity cost is unclear and (given the relative lack of discussion of it in the 
referenced literature) seems unlikely. This seems obviously problematic from a health 
economic perspective and risks undermining the roles for which MCDA could prove useful in 
such settings. The Institute for Clinical and Economic Review’s 2017-19 value assessment 
framework rejected MCDA techniques for being too complicated for reliable use [68]. In NICE, 
MCDA approach may instead be used to fill in gaps in some sub-stages of the guidance 
decision process [37]. The first three approaches outlined in the last section were designed in 
such a way as they could be introduced incrementally (and possibly sequentially), without 
necessitating root and branch reform of NICE methods. Given the emphasis on flexibility in 
the literature of both MCDA and public health, this seemed crucial to their feasibility. 

Nonetheless, they are not intended to be the only possible avenues by which changes could 
be introduced that incorporate multiple factors and special circumstances. The recently 
published NICE methods guidance on Highly Specialised Technologies [69], for example, 
rejects the appropriateness of utilitarian methods in such settings and proposes using an 



unorthodox health economic methodology to ensure that subsequent decisions would be 
acceptable to the broader public. The approach specifies the relevant criteria to be used, while 
ensuring that decision making is informed by parallel economic modelling. The framework 
therefore has similarities to that outlined in section 2.1. In some ways however it is much more 
radical. Aside from specifying the criteria, a nominal ICER threshold of £100,000 is implied 
and the approach uses a form of equity weighting to reflect the magnitude of individual QALY 
impacts on patients. 

Because the MCDA approach to be used is dependent on the context [46, 70], and this context 
will often be unique in public health settings, approaches used are not necessarily wholly 
replicable and neither can they can be wholly value-free [71]. MCDA approaches have a 
number of subtle advantages over harder OR approaches, such as the management and 
incorporation of soft issues [72, 73], providing structure to messy problems [30, 70], facilitating 
participants to explore differing views [70], in allowing difficult conversations to take place [74, 
75] and in ensuring buy-in to increase the likelihood of implementation [55, 76]. Given that 
policy-making requires the building up of consensus [74] (and the need to “muddle through 
elegantly” [77]), rather relying on evidence alone, it is vital that such issues are considered to 
ensure a recommendation’s acceptability, and hence implementation. Fully engaging with 
such issues may be even more important when considering local government level reactions 
to guidance, where contextual factors are particularly pronounced [78]. 

MCDA approaches, similarly to action research, remain “somewhat enigmatic, as there are 
comparatively few guidelines for would-be researchers to follow” [71]. But as these 
approaches are increasingly employed, more general rules will be possible. ISPOR’s MCDA 
taskforce has produced two excellent and accessible reports that help to address the gaps 
that exist [79, 80]. But there is still some way to go before they no longer need to “require as 
much art to be exercised as science” [46].  

The strongest case against implementing major changes is probably that NICE is already well-
respected and practically all relevant stakeholders take its guidance seriously. This argument 
is a strong one, particularly for an approach with such massive ramifications across the health 
service, and thus people’s lives. Given that the ICER-led approach is described by the former 
Chair of NICE as overly reductionist [57], to add another prescriptive layer of red tape to the 
process could lead to further criticism. While MCDA is flexible enough to have a range of 
potential approaches that could help inform the decision-makers in several ways, we must be 
careful not to describe MCDA as a panacea that will cure all the challenges faced by NICE. 

 

3.3 Deliberation of model’s results 

Deliberation is almost certain to remain an fundamental part of NICE’s decision processes 
subsequent to the completion of any such model, allowing decision-makers to be held to 
account in a way that simple box-ticking or the generation of seemingly scientific scores 
cannot. Even with terabytes of data accompanying pharmaceutical applications, no medicines 
agency in the world uses a quantitative approach to approving or denying access to drugs 
without ultimately using deliberation to settle on the final decision [51]. With less data available, 
deliberation in public health becomes even more important. But deliberation is potentially 
subject to the biases discussed earlier [19], and the framing of evidence in a more accessible 



and structured way could help to reduce these; this is the ultimate case for further 
incorporating MCDA approaches.  

If done properly, one of the real advantages of MCDA approaches is to allow the deliberation 
that will take place to focus on areas that will actually make a difference to the decision and to 
remove the need for unnecessary argument in areas of little consequence, making decision-
making better, quicker and less fraught. Key issues can be teased out during both the building 
of the model and in examining its results. Sensitivity analysis can feed back results to 
participants about disputed values in the weighting or scoring stage to see if it changes the 
final rankings. The increased transparency offered by the approach will require decision-
makers to address why decisions that deviate from its findings were chosen, further increasing 
the process’s accountability. Designed carefully, the incorporation of such an approach into 
the process should empower the decision-makers, rather than undermine the final deliberative 
decision process as “it is precisely (this) process that is the point” [81]. 

 

4. Conclusions  

There are several simple approaches which could be used to incorporate equity or other 
factors more directly into any decision-making stages concerned with cost-effectiveness, such 
as:  

 publishing a checklist of considerations considered in deliberation; 
 increased use of CCA to aid the deliberative process; 
 the incorporation of what-if analyses to quantitatively analyse the CCAs; or  
 weighted CCAs  – which would function as effectively equivalent to case-by-case 

MCDA approaches. An extended, total benefit function could also be used consistently 
between decisions and irrelevant of context. 

Each of these approaches has their merits, though the final one could be problematic as both 
current NICE methods and MCDA literature emphasise context-dependent flexibility. Given 
that no model can capture every factor, it could lead to politically (and institutionally) unfeasible 
decisions that are perceived to lack common sense.  

MCDA offers new options to decision-makers; however, it should not be considered a panacea 
and any approach used will have to be carefully tailored to fit with NICE’s aims and objectives 
in the future. We do not believe that multi-criteria exercise seems appropriate for replacing 
deliberation in such complex decision problems, as ultimately nuances in the data would 
inevitably be overlooked. However, a well-designed MCDA could be used instead to better 
structure any such debate, making the decision process more effective and potentially quicker. 
As with current economic models, MCDA techniques can only inform decision-making, and 
individuals will still require further judgement to interpret results in a broader context. 

NICE already has successful protocols in place for decision-making, so there is certainly a risk 
to changing these. Given that its health economic approaches can be thought of as a method 
of structuring decisions problems under given constraints  – and MCDA is designed for use in 
structuring more complex problems  – there is no reason why current approaches cannot 
continue to be used where they have previously been successful, supplemented by MCDA 
techniques where necessary. These approaches need not necessarily be in conflict. This 



paper highlights that there is no single ‘correct’ MCDA approach that NICE and other decision-
makers should use in all circumstances; it hopes to inform and provide nuance to debates 
about where it might allow decision-makers to be better informed as to approaches’ 
advantages and disadvantages, and to suggest plausible MCDA frameworks that could be 
incorporated into current processes. MCDA techniques, where used, should be chosen based 
upon the context of the decision problem. Where formal approaches are required, outranking 
approaches have many advantages (particularly for those with limited experience of using 
MCDA techniques previously) with regards to technical issues such as double counting, 
criterion independence and the risks of conflating costs and benefits. But value measurement 
approaches (such as weighted sum techniques) could also be used where rankings of 
alternatives are necessary, and are potentially easier to understand. Seeking to use MCDA to 
solve all perceived problems with the current NICE processes is neither reasonable nor 
realistic, but by targeting its use to suitable settings it could well be beneficial. 
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