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Dissemination Workshops.  What is a dissemination workshop?  Is the idea to disseminate what we know about Evidence Synthesis to a passive audience, or is it a workshop where everyone chips in with discussion and ideas?  Well, it’s both.  We will be presenting some talks that we think deal with state-of-the-art aspects of Evidence Synthesis, but we certainly don’t think we have all the answers.  

The purpose of the CHEBS Focus Fortnights is to stimulate research on important unresolved issues concerning the use of Bayesian statistics in health economics.  A dissemination workshop forms part of that research agenda, and we definitely wish to encourage a workshop atmosphere.  So there is plenty of time set aside for discussion of each talk.

Evidence Synthesis.  Synthesising evidence from diverse sources is an essential part of economic evaluation.  Economic modelling is an obvious case in point, but even in a pragmatic cost-effectiveness trial we need to synthesise information – trial resource utilisation with externally derived costs, patient outcomes with utility scales, etc.

In such problems there are always many unknown parameters about which we seek evidence.  The evidence may be in the form of published data, controlled trial data, observational study data, or expert knowledge.  We need to synthesise all the available evidence.

The Bayesian solution.  In principle, Bayesian statistics offers a complete solution to the problem of evidence synthesis.  First, we model the relationship between the evidence and the parameters.  This step is the conventional statistical modelling that yields a likelihood, Pr(Evidence | Parameters).  We then combine this with the prior distribution of the parameters, using Bayes’ theorem.

The whole point of Bayes’ theorem is that it synthesises evidence, although in fact this is a synthesis of the formal evidence with prior knowledge.  The actual evidence synthesis takes place in the likelihood.

So what’s the problem?  First, modelling the relationships between the various sources of evidence and the parameters can be tricky.  Second, conflicting evidence may lead to non-robust solutions, and can be difficult to diagnose.

Uncertainty audit.  One of the difficult aspects of modelling the evidence is to take account of all the uncertainties.  Modelling should recognise all possible sources of error, and for this purpose I recommend what I call an “uncertainty audit”

This means consciously thinking about all the possible sources of uncertainty in the evidence.  It is rather like a risk assessment, where the first task is simply to list all the possible risks.  Here are some important sources of uncertainty that typically arise in economic evaluations.

· Statistical errors in estimates derived from data.  This is the most familiar kind of error for the statistician, and often the only one accounted for in conventional statistical analyses.

· Evidence often relates to the parameters of interest less directly than we would wish.  Trial data (even when it is supposed to be a pragmatic trial) are obtained in controlled conditions that do not reflect real world usage (the familiar distinction between efficacy and effectiveness, for example).  Resource usage may be available in a different country or centre from that we wish to model.  The available epidemiological data may relate to a different (sub-)population from the one of interest.  And so on.

· Errors may be correlated between different data items and even different evidence sources.  It is important to recognise the presence of systematic error terms, as well as random errors.

· Data quality is often an issue (e.g. in meta-analyses).  Poorer quality data are subject to larger potential errors, and may have significant biases.  Publication bias is another potential problem when using public domain data.

To account properly for all the potential sources of error and bias, we will typically need to introduce various “random effect” terms into our models, or equivalently to inflate variances of estimates.  Only rarely will we have data with which to estimate the magnitudes of these errors accurately, so that expert judgement is nearly always required.  We need to recognise this quite openly.  Otherwise, the uncertainty audit is incomplete, and the results of the analysis may be misleadingly precise.

Conflict.  Modellers generally seek only one estimate (piece of evidence) for each parameter in their model.  In this case, all the evidence synthesis takes place within the model itself.  The talk by Alex Sutton and Nicola Cooper will illustrate how this can be done in a fully Bayesian way.

However, there is always more information out there.  By selecting only the best, most relevant, information source for a parameter we ignore potentially valuable information in other sources.  When we bring in more pieces of evidence than there are parameters, we see another aspect to evidence synthesis.  We may have several pieces of information bearing on a single parameter, as in a meta-analysis, or information with a complex web of inter-dependencies, as in Tony Ades’s talk.

Having more information sources brings the possibility of conflict between competing pieces of evidence.  Conflict is important because it points to a potential instability in the conclusions.

This is easy to see in the sense that this conflict means precisely that the answer will depend on which source we believe.   In practice the conflict may be resolved by a compromise, but again the conclusions will depend on the nature of that compromise, and where is places the balance between the strengths of the conflicting sources.  We see exactly this in Tony Ades’s talk, and he resolves the conflict by recognising an extra potential error in one source.  (A preliminary uncertainty audit might have picked this up!)

In a complex system of evidence, conflict may be hard to recognise, which makes the kinds of diagnostics discussed in Tony Ades’s talk so important.

So, it looks like being a very interesting dissemination workshop!

