
APPENDIX

EVIDENCE AND DEGREE OF BELIEF

Formative evaluation aims to inform future decisions.
In an article discussing the use of Bayesian approaches
in health technology assessment, Lilford and Braun-
holtz35 argue that a theory is needed that links evidence
and decision making. They go on to argue that Bayesian
approaches provide the basis of this theory. Specifically,
they state:

A decision maker wants to know the probability of an
outcome (for example, the new treatment has lower
mortality) given the data [a Bayesian approach], not
the probability of the data given an outcome (usually,
that there is no difference between treatments) [a
conventional Frequentist approach].

Clinicians may be familiar with Bayesian approaches
when undertaking screening tests. Here, prior data about
the patient are combined with new data obtained from
a screening test to produce a (posterior) probability of
a disease. The prior data are usually expressed in the

form of a likelihood curve calculated from a synthesis of
other research findings. This likelihood curve represents
the prior belief the patient has the disease before the
screening test is undertaken.
Bayesian approaches allow for the quantification of

more subjective prior belief. These can be elicited from
experts using a variety of techniques to represent the prior
degree of belief that a new intervention works in a partic-
ular setting.36–38 Bayesian approaches can be applied to
combine prior degree of belief with new data to calculate
an updated degree of belief in the form of a posterior
probability distribution. In other words, an existing
probability of an outcome in a particular setting can be
updated in the light of new data.
Methods of eliciting prior belief and how to formally

include them in decision making in health care remain
controversial.7 Moreover, whether decision makers act as
logically, as Bayes’s theorem suggests, remains unknown.39

However, the basic principles of using Bayesian methods to
apply learning from new data to existing data are in close
alignment with improvement methods that use rapid-cycle
testing.
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