Prefa e
Health e onomi s is a relatively new dis ipline, essentially hara terised by the
integration of dierent expertise and perspe tives. Clearly, the
is fundamental and the
of any health e onomi

lini al ba kground plays a basi

lini al aspe t

role in the denition

evaluation. However, in its moder in arnation health

e onomi s is ee tively identied by the integration of e onomi

models and

in reasingly advan ed statisti al te hniques, parti ularly under the Bayesian
approa h.
The obje tive of this book is to give a spe ialised presentation of these
te hniques. The book is thought as a manual for an advan ed

ourse in statis-

ti al methods for health e onomi s and assumes some knowledge of statisti s.
Spe i ally, throughout the book we develop models and examples using a
ombination of

R

and

WinBUGS/JAGS

for the main Bayesian analysis (usually

based on Markov Chain Monte Carlo).
The stru ture of the book is the following. In
in

hapter 1, whi h is written

ollaboration with Ra hael M. Hunter, we introdu e the main e onomi

on epts; among them, the important distin tion between nan ial and e onomi

analysis and the denition of the relevant

osts for the health e onomi

evaluations. The typi al out omes are also dis ussed, with parti ular referen e
to the distin tion between hard

lini al out ome and measures of utility de-

rived for example by suitable questionnaires. Then, we move to dis uss the
main types of e onomi
ost-ee tiveness and
nomi

evaluations, fo ussing our attention parti ularly on

ost-utility analysis. Finally, we dis uss basi

health e o-

on epts su h as the In remental Cost-Ee tiveness Ratio and its use

as a measure of

omparison among dierent interventions. Some simple exam-

ples are presented to

larify the

omputational aspe ts and the interpretation

of the results.
Chapter 2 presents the fundamentals of Bayesian statisti s. Parti ularly
in this

hapter, some working knowledge of statisti s is assumed. First, we

briey revisit the main

hara teristi s of the Bayesian philosophy and the

meaning of subje tive probability. The
the fa e of un ertainty (whi h will be
before moving to parametri

on ept of rational de ision-making in

onsidered also in

hapter 3) is dis ussed

models. Ex hangeability in its impli ations in

the Bayesian paradigm is also tou hed upon before moving on to the main
inferential aspe ts. The

hoi e of the prior distribution and its

ombination

with the available data into the posterior distribution are presented through
a set of examples. Finally, we dis uss simulation te hniques (su h as Monte
Carlo and Markov Chain Monte Carlo) in simple terms. Although the methods
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are dis ussed in details, with the aim of guiding the unfamiliar reader through
their potential and limitations, the mathemati s is kept at a relatively low
level.
Chapter 3 rst reviews the basi

on epts underpinning the appli ation

of Bayesian de ision theory. In parti ular, we stress the importan e of the
de ision

riterion based on the maximisation of expe ted utilities as an equiv-

alent means of maximising the probability of the out ome preferred by the
de ision-maker. We do so briey and keeping a very low level of the mathemati s involved. Then we spe ialise the framework to the spe i
e onomi

evaluation. This has additional

health

ompli ations, e.g. the fa t that the

utility fun tion needs to be spe ied over two relevant dimensions ( osts and
lini al benets). Thus spe i
e onomi

methods for the appli ation of Bayesian health

evaluation is developed. In doing this, we

ontinuously swit h be-

tween the theoreti al aspe ts and a pra ti al appli ation to a relatively simple,
 tional problem. Finally, we move on to dene and dis uss the theory and
pra ti e of probabilisti

sensitivity analysis (PSA), i.e. the quanti ation of

the impa t on the de ision analysis of the underlying un ertainty in the model.
We

onsider both PSA with respe t to parameter and stru tural un ertainty.

After having dis ussed in the two previous
theory, we then move to give a detailed a
ysis (in
4, we

hapter 4) and health e onomi

on entrate the attention to the

hapters mu h of the required

ount of how to do Bayesian anal-

evaluation (in

hapter 5). In

hapter

omputational aspe ts of Bayesian in-

feren e and we develop a series of worked examples

ombining the use of

(for pre- and post-pro essing of the data and the results) and

JAGS to exe

R

ute

the Bayesian estimation.
Finally,

hapter 5 presents a few worked examples of health e onomi

uations, whi h we develop using the tools dis ussed in the previous

eval-

hapters.

We present some of the problems typi ally en ountered in the analysis of
health e onomi

data: the rst example

data are available on both

ost and

onsiders a

possible distributional assumptions to perform the
In the se ond

ase in whi h individual

lini al benet data and we use several
ost-ee tiveness analysis.

ase, we rst dis uss the theoreti al aspe ts of Bayesian hierar-

hi al models and their use in the development of eviden e synthesis models,
whi h are parti ularly useful in health e onomi s. On e a suitable de ision
model is spe ied, the relevant probability distributions to be asso iated with
the random quantities are dened starting from empiri al data retrieved from
the literature, rather than from observations on individuals. Finally, the third
ase shows an appli ation of Markov models, an in reasingly popular methodology that is parti ularly ee tive in representing dynami ally the progression
of patients through a set of

lini ally relevant states. We show two dierent

examples, one in whi h the main

omponents of the model (i.e. the transi-

tion probabilities) are dire tly estimated using observed data; and the other
in whi h they are dened as fun tions of suitable parameters, whi h are the
obje tive of the Bayesian estimation pro edure.
The nal version of the book has benetted from

omments and sugges-
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tions by many friends and

olleagues. Among them, I would like to mention

Christian Hennig, Gareth Ambler, Marta Blangiardo, Giampiero Marra and
Maurizio Filippone. Martyn Plummer, Chris Ja kson and two anonymous reviewers provided me with some insightful

omments, parti ularly on hapter 4.

Philip Dawid has been instrumental in helping me formalise the material
in

hapter 3, while Ra hael Hunter has brought a mu h needed e onomist's

perspe tive to

hapter 1.

Ri hard Nixon, David Wonderling and Ri hard Grieve kindly agreed to
make available the data for 5.2; similarly, Germán Rodriguez let me use his
data on birth weight whi h have been dis ussed throughout
Gianni Corrao and the students of the

hapter 2.

ourse Statisti s for health e onomi s

whi h I taught in the University of Milano Bi o

a (Italy) have been exposed

to a previous version of the material presented in the book and have helped
me nd a balan e in the topi s.
Robert Calver and Ra hel Holt have been the best people I have ever worked
with at Chapman Hall  OK: they are also the only ones I have ever worked
with at Chapman Hall, but that does not take anything away from their
brilliant work and

ontinuous support!

Finally, like a proper good Italian, I should also thank my mamma and

babbo. If readers shared just a fra tion of their un onditional love and ex itement for this book, it would
ever. Of

hange the lands ape of health e onomi s for

ourse, I do hope that readers will have more interest in the a tual

ontents of the book and not just in the fa t that my name is on it!
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