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Abstract

This article introduces the role economics can play in deciding whether
programs designed to prevent mental disorders, which carry large dis-
ease and economic burdens, are a worthwhile use of limited healthcare
resources. Fortunately, preventive interventions for mental disorders
exist; however, which interventions should be financed is a common
issue facing decision makers, and economic evaluation can provide an-
swers. Unfortunately, existing economic evaluations of preventive in-
terventions have limited applicability to local healthcare contexts. An
approach to priority setting largely based on economic techniques—
Assessing Cost-Effectiveness (ACE)—has been developed and used in
Australia to answer questions regarding the economic credentials of
competing interventions. Eleven preventive interventions for mental
disorders and suicide, mostly psychological in nature, have been evalu-
ated using this approach, with many meeting the criteria of good value
for money. Interventions targeting the prevention of suicide, adult and
childhood depression, childhood anxiety, and early psychosis have par-
ticular merit.

169

A
nn

u.
 R

ev
. C

lin
. P

sy
ch

ol
. 2

01
1.

7:
16

9-
20

1.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.a
nn

ua
lr

ev
ie

w
s.

or
g

 A
cc

es
s 

pr
ov

id
ed

 b
y 

U
ni

ve
rs

ity
 o

f 
M

el
bo

ur
ne

 o
n 

06
/0

8/
15

. F
or

 p
er

so
na

l u
se

 o
nl

y.



CP07CH07-Mihalopoulos ARI 2 March 2011 18:45

Contents

INTRODUCTION . . . . . . . . . . . . . . . . . . 170
SETTING THE CONTEXT . . . . . . . . 170

Prevention of Mental Disorders . . . . 171
ECONOMIC EVALUATION. . . . . . . . 172

Results of a Systematic Review of
Economic Evaluations of
Preventive Interventions for
Mental Disorders . . . . . . . . . . . . . . . 173

THE ASSESSING
COST-EFFECTIVENESS
(ACE) APPROACH TO
PRIORITY SETTING . . . . . . . . . . . . 175
General Methodology for

ACE-Prevention . . . . . . . . . . . . . . . . 181
Study Frame . . . . . . . . . . . . . . . . . . . . . . . 181
The Study Design . . . . . . . . . . . . . . . . . 183
The Nontechnical Analysis

(Second-Stage Filter
Considerations) . . . . . . . . . . . . . . . . . 186

ACE-PREVENTION: THE
PREVENTION OF MENTAL
DISORDERS . . . . . . . . . . . . . . . . . . . . . 186
Adult Depression . . . . . . . . . . . . . . . . . . 187
Postnatal Depression . . . . . . . . . . . . . . . 188
Childhood/Adolescent Depression . . 188
Psychosis . . . . . . . . . . . . . . . . . . . . . . . . . . 188
Childhood Anxiety . . . . . . . . . . . . . . . . . 189
Suicide . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
Other Second-Stage

Filter Considerations . . . . . . . . . . . . 190
CONCLUSIONS . . . . . . . . . . . . . . . . . . . . 191

Policy Recommendations . . . . . . . . . . . 191
Strengths and Limitations of the

ACE-Prevention Approach
for Mental Disorders . . . . . . . . . . . . 191

Final Thoughts . . . . . . . . . . . . . . . . . . . . 195

INTRODUCTION

This paper is divided into five distinct but re-
lated sections, each following the main argu-
ment described below.

The prevention of mental disorders is an
important health priority given the large dis-
ease and economic burden associated with such
disorders (first section). Fortunately there are a
number of interventions that are able to prevent
the emergence of such disorders (first section).
However, the question of which interventions
should be adopted within any healthcare
system is difficult, particularly given limited
healthcare resources. Economics, via the tool
of economic evaluation, can help answer such
questions from the perspective of determining
the comparative value for money credentials of
such interventions (second section). Many ex-
isting economic evaluations have limited local
context applicability, since the design, delivery,
and cost of healthcare systems around the world
greatly vary (second section). An approach to
priority setting of competing healthcare inter-
ventions based on economic methods has been
developed in Australia—the ACE (Assessing
Cost-Effectiveness) approach (third section).
This approach has been applied to preventive
interventions for mental disorders and has
provided important information regarding the
comparative value for money of different in-
terventions (fourth section). This information
is valuable to decision makers faced with the
difficult task of allocating scarce healthcare re-
sources across a number of competing diseases/
disorders, though important caveats need to be
considered rather than simplistic acceptance of
such information (fifth section).

Unless noted otherwise, all costs in this re-
view are expressed as Australian dollars.

SETTING THE CONTEXT

Mental disorders are highly prevalent and ac-
count for a large proportion of disease bur-
den within most countries. Burden of disease
studies provide a description of the health bur-
den associated with various diseases and dis-
orders incorporating premature mortality and
disability into a single metric, the disability-
adjusted life year (DALY). The disease burden
associated with mental disorders in Australia
is substantial, ranking third behind cancer and
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cardiovascular disease (Begg et al. 2007,
Mathers et al. 1999). Internationally, major de-
pression is the third leading cause of disease
burden worldwide (World Health Org. 2008)
and the first leading cause in middle- and high-
income countries. The majority of the disease
burden associated with mental disorders is at-
tributable to disability rather than mortality.
This is in contrast to diseases such as cancer,
where most of the burden is associated with pre-
mature mortality.

Direct health expenditure on mental disor-
ders is substantial in developed countries. In
Australia, $5 billion was spent on mental dis-
orders in 2003, and this amount is projected
to increase to $12 billion by 2033 (135% in-
crease) (Goss 2008). However, broader costs
associated with mental disorders are not well
captured by these estimates. Mental disorders
have large economic impacts in other areas,
including lost productivity, carer/family costs,
and costs in government sectors (such as wel-
fare, housing, and the judiciary). Australian and
international cost-of-illness studies in both de-
pression and psychosis have found, for example,
that half the total costs are due to nonhealth-
sector costs (Carr et al. 2003, Luppa et al. 2007).

Australian estimates for the treatment of de-
pression suggest that current treatment averts
13% to 16% of the disease burden, and even
if all depression were treated using evidence-
based treatments, only 24% to 52% of the dis-
ease burden would be averted (Andrews et al.
2004, Vos et al. 2004). It is unsurprising that the
prevention of mental disorders is being viewed
as an important way to avert a proportion of the
burden associated with such disorders.

Prevention of Mental Disorders

Preventive interventions can be classified ac-
cording to target population—comprising uni-
versal interventions (whole populations), selec-
tive interventions (targeting at-risk population
groups, such as children of divorced parents) or
indicated interventions (targeting people show-
ing minimal signs of disorders) (Mrazek &
Haggerty 1994).

Economic
evaluation/appraisal:
the comparative
analysis of the costs
and consequences of
two or more
competing programs/
interventions

Priority setting: the
process of making
decisions about what
gets funded and the
relative priority of
different interventions/
diseases in this process

ACE: Assessing
Cost-Effectiveness

Burden of disease:
a measure of the total
cost, usually in terms
of mortality or
morbidity, of various
diseases/disorders

Disability-adjusted
life year (DALY):
measure of illness that
includes mortality
(years of life lost) and
morbidity (years lived
with disability)

A number of published meta-analyses and
reviews (including Cochrane reviews) have in-
vestigated the prevention of mental disor-
ders (Cuijpers et al. 2005, Durlak & Wells
1997, Mrazek & Haggerty 1994, Nicholas &
Broadstock 1999). These reviews examine dif-
ferent interventions, though the majority are
selective or indicated rather than universal
strategies—probably because universal inter-
ventions are harder to evaluate and are not
amenable to the types of studies included in
meta-analyses.

The majority of studies use surrogate
outcomes (such as reductions in problematic
behaviors) rather than final outcomes (de-
fined as reduction in the incidence of mental
disorders). The study by Cuijpers et al. 2005
has particular merit since the purpose was
to conduct a meta-analysis of the effects of
preventive interventions on the incidence of
formally diagnosed mental disorders using
quality randomized studies. Thirteen studies
were included in this analysis across a number
of different disorders, with half targeting
children/adolescents. The overall results
were encouraging [relative risk (RR) = 0.73,
0.56–0.95] and showed that it is possible to
reduce the incidence of mental disorders.

One of the most influential and best-cited
references in this area is the 1994 U.S. Insti-
tute of Medicine review (Mrazek & Haggerty
1994). Even though this review is quite dated
now, the recommendation regarding a focus on
interventions aimed at early life is still current.
This is not surprising because evidence suggests
that most adults with mental disorders have a
juvenile history (Kim-Cohen et al. 2003).

There have also been two Cochrane reviews
investigating preventive interventions for men-
tal disorders. One review reported evidence
for the prevention of depression in children
and adolescents using targeted or indicated
interventions (Merry et al. 2004); the other
found evidence for the prevention of postnatal
depression using indicated interventions
(Dennis & Creedy 2004).

In addition, a number of reviews have fo-
cused on the improvement of psychosocial
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Cost-effectiveness
analysis (CEA):
economic evaluation
technique where costs
are valued in monetary
terms but
consequences are
valued in clinically
meaningful physical
units (e.g., life years)

Cost-utility analysis
(CUA): economic
evaluation technique
where costs are valued
in monetary units but
consequences are
valued using generic
preference-based
metrics (e.g., quality-
adjusted life years)

Cost-benefit analysis
(CBA): economic
evaluation technique
where both costs and
consequences are
valued in monetary
terms. Different
techniques can be
used to monetarize
consequences

outcomes (such as prevention of child abuse),
often thought to be risk factors for mental disor-
ders (Barlow & Parsons 2003, Coren & Barlow
2001). The limitation of these reviews is that
although effects on surrogate risk factor out-
comes are demonstrated, reduction in disorder
incidence is not.

Finally, there are recent studies suggesting
that anxiety disorders in children can be pre-
vented, and psychotic disorders can at least
be delayed (Bayer et al. 2009, McGorry et al.
2009).

Importantly, primary prevention of mental
disorders (classically defined as the reduction of
incidence of first-ever cases) is difficult to eval-
uate purely in the mental health context for a
number of reasons. For example, most studies
that use diagnostic outcomes at follow-up can-
not definitely exclude people with a prior his-
tory of mental illness because exclusion criteria
are usually limited to the presence of a mental
illness within the past 12 months. The reason
for this limitation is that there is no psychome-
trically validated diagnostic tool that reliably
assesses lifetime incidence. Therefore, people
offered these interventions are possibly a mix
of people with no history of mental illness and
people with some prior history (particularly in
adult studies, where it is known that most adult
mental illnesses are preceded by childhood con-
ditions, though not necessarily the same ones)
(Kim-Cohen et al. 2003). Studies that are clas-
sified as “treatment” of mental illnesses would
of course make no such distinction and usu-
ally require the person to be currently ill at
baseline assessment. One recent study evaluat-
ing the prevention of depression in 14-year-old
adolescents attempted to distinguish between
adolescents with no prior history of depres-
sion and those with some possible prior history
(Arnarson & Craighead 2009). Importantly the
effectiveness of the intervention was not im-
pacted by the possible presence or absence of a
prior depressive episode. From a public health
perspective, treatment would not be withheld
either way.

There appears to be reasonably good
evidence that mental disorders can be

prevented. It is unsurprising that Australian as
well as international health policy documents
(Commonw. Aust. 2009, World Health Org.
2004) highlight the importance of preventive
interventions for mental disorders. Although
the importance of mental disorder prevention
is acknowledged, these documents are less
prescriptive about which interventions should
be provided. A number of interventions can
be provided across the different disorders;
however, which ones should be provided is
far from clear, particularly within the context
of a limited health budget used to finance a
range of both preventive and treatment health
services across different diseases.

ECONOMIC EVALUATION

Economic evaluation is a method for con-
sidering the benefits and costs of alternate
uses of healthcare resources to aid decision
makers in allocating and prioritizing health
resources (Drummond et al. 2005). It is a
useful technique whereby interventions can be
compared and their respective value for money
or worth determined. Economic evaluation
has two defining features: The first is that
both the costs and consequences (or benefits)
of alternative interventions/programs are
considered; the second is that choices between
different interventions/programs must be made
(Drummond et al. 2005). The first criterion,
although challenging in pragmatic terms (e.g.,
ensuring all appropriate costs and consequences
are identified and valued), is simple to under-
stand. However, the second criterion of choice,
and setting priorities, is more complex in that
choices are often made on the basis of different
motives, which may or may not be explicit.
Therefore, economic evaluation of preventive
interventions can provide decision makers with
information regarding the economic value
of interventions and assist with the difficult
decision of healthcare resource allocations.

There are three main economic evaluation
techniques: cost-effectiveness analysis (CEA),
cost-utility analysis (CUA), and cost-benefit
analysis (CBA). The main difference between
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them is the method used to measure and value
the consequences or benefits of health interven-
tions. CBA values benefits in monetary terms.
CEA and CUA value benefits in physical units.
The defining difference between CEA and
CUA is that CUA combines both morbidity
and mortality into a single unit of measure-
ment [such as a quality-adjusted life year
(QALY) or a DALY prevented], whereas CEA
utilizes symptomatic or diagnostic indicators
meaningful to clinicians (e.g., cancers de-
tected, number of arthritic joints, or pain-free
days).

Apart from three key evaluation techniques,
there are three main theoretical schools of
thought that can influence the preferred tech-
nique used in economic evaluation. The first
is orthodox neo-classical economic theory,
sometimes termed welfare economics. Wel-
fare economics has its foundation in utilitar-
ianism, whereby individual choices and con-
sumer sovereignty are the drivers of resource
allocation decisions. CBA is founded in this
school of thought and is sometimes thought
of as being “theoretically superior” because of
this. However, most societies believe healthcare
to be different from other goods and services
(i.e., a merit good) because social justice and
the concept of “need,” not individual prefer-
ences, are considered fundamental to health-
care (Rice 2002). Therefore, most international
healthcare systems do not rely on the premises
of orthodox welfare economics to decide which
healthcare services are provided.

The second school of thought is termed
extra-welfarism and was developed in response
to the perceived weaknesses of utilitarianism,
as applied to health. Extra-welfarists believe
that there are social objectives over and above
personal utility that motivate people; in its
most common manifestation, it is thought that
health should be the key objective of healthcare
(Culyer 1989), though other objectives such as
equity may also be considered (Brouwer et al.
2008). Cost-utility analysis has foundations in
this school of thought whereby “health” is the
key outcome to be maximized in resource allo-
cation, though other objectives, such as equity,

Quality-adjusted
life year (QALY):
measure of health
status that includes
mortality (years lived)
and morbidity (quality
of years lived)

can be accommodated (e.g., via equity weights
in CUA).

The third school of thought is the decision-
making school. It has the premise that what-
ever is useful to decision makers should be con-
sidered in economic evaluation—it could be
health or equity or other objectives (Carter et al.
2008, Sugden & Williams 1978). Importantly,
any of the existing techniques can be used un-
der the decision-making school depending on
what is consistent with the objectives of the de-
cision makers. In a recent article, Richardson
& McKie (2005) introduced “empirical ethics”
as a way of determining what the objectives
of a health system should be and therefore
what should be considered in economic eval-
uation. This school of thought is similar to the
decision-making school because both are based
on the idea that the objectives of healthcare
should not be dictated by economic theories,
but rather by what societies (or decision mak-
ers) consider important.

In summary, different evaluation techniques
are based on different normative theoretical
foundations, and each presents results differ-
ently, which makes the ranking of interventions
in terms of their economic merit impossible.
Therefore, to evaluate the economic creden-
tials of preventive interventions for mental dis-
orders, a starting point is a review of any existing
economic evaluation studies.

Results of a Systematic Review of
Economic Evaluations of Preventive
Interventions for Mental Disorders

To source any existing economic evaluation,
a search using the keywords prevention AND
(mental disorder∗ OR depression OR psychosis
OR anxiety OR suicide OR conduct disorder)
AND (cost OR economic) was undertaken in
Medline, Psychinfo, and Econlit. References
relevant to dementia or substance abuse were
not included in the current review. To qualify
for inclusion to the review, the studies had
to be comparative economic evaluations of
interventions designed to prevent mental
disorders. Simple cost comparisons or de-
scriptions were ineligible. There has been one
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ICER: incremental
cost-effectiveness ratio

systematic review of the literature up until 2008
(Zechmeister et al. 2008). Two of the studies
quoted in this review were not relevant because
their subject matter was the detection of de-
pression rather than prevention of depression.
Another four studies also were not relevant
because they were concerned with reductions
in risk factors and did not directly address the
prevention of mental disorders (or even mental
health problems) (Aos et al. 2004, Lynch 2004,
McAuley et al. 2004, Schweinhart et al. 2004).
A further four studies, published subsequent
to 2006, were retrieved. However, upon closer
inspection, it was found that one of these was
not a full economic evaluation (Fleischmann
et al. 2008). This left 11 economic evaluations
that were eligible for the current review.

The quality of the studies was assessed using
a ten-item checklist (Drummond et al. 2005).
Briefly, these criteria include assessments of the
quality of the research question; the descrip-
tion of the competing alternatives; establish-
ment of program effectiveness; identification of
costs and consequences; the measurement of
costs and consequences; the valuation of costs
and consequences; adjustment for differential
timing (discounting); incremental analysis of
competing alternatives [i.e., costs of program
2 are subtracted from the costs of program 1,
which are divided by the benefits of program
2 subtracted from the benefits of program 1—
commonly referred to as an incremental cost-
effectiveness ratio (ICER)]; allowance made for
uncertainty in both the costs and consequences;
and the presentation of results and discussion
that are of concern to study users. Although
other criteria also exist (Gold et al. 1996), all
are generally similar, and the criteria developed
by Drummond et al. (2005) are well known,
are commonly used, and are the basis of crite-
ria for judging the quality of economic evalua-
tion in the British Medical Journal (Drummond
& Jefferson 1996). Unfortunately, the criteria
are somewhat less prescriptive about how such
quality should be rated. In the current context,
a score of 1 was awarded for fully meeting the
criteria, half a point was awarded for partially
meeting the criteria, and no point was awarded

when criteria were not met. The ratings were
undertaken by the primary author of this review
(C.M.) to determine the quality of the published
economic evidence base for use in healthcare ra-
tioning decisions. The studies along with their
quality ratings are summarized in Table 1.

The majority of studies are of good quality,
although there are a number of important
methodological differences between them
(such as economic framework, perspective,
outcome measurement, and time horizon; for a
description of these terms, refer to the General
Methodology for ACE-Prevention section),
making direct comparisons almost impossible.
Most of the studies appraise interventions
for the prevention of depression and suicide.
Five studies evaluated various interventions
for the prevention of depression (two focused
on postnatal depression, and the others on
childhood, late life, and adult depression,
respectively). Neither of the studies evaluating
interventions for postnatal depression reported
that the interventions were effective. The
other two depression studies, which included
diagnostic measures at follow-up, found that
the interventions reduced depression, although
the effectiveness measures in one study in
particular (Smit et al. 2006) were limited (small
sample size with significant effect in a one-tail
test of significance). Only Lynch et al. (2005)
used a cost-utility framework, reporting an
ICER of U.S. $9,000/QALY (Lynch et al.
2005). However, this study used symptomatic,
not diagnostic, measures of outcome and mod-
eled the QALY benefit. The majority of studies
included a short horizon of time, and their
generalizability outside their own study context
is limited. Only one study has been undertaken
in an Australian setting (Mihalopoulos et al.
2007), although some of the cost estimates
used in this study were sourced from overseas.

Overall, the conclusion of these studies is
that the prevention of general depression may
be cost-effective, at least in the short term, al-
though the cost-effectiveness of the prevention
of postnatal depression is questionable. The
prevention of conduct disorder may be cost-
effective, although the primary study design of
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the Australian study was a threshold analysis
(that is, the study determined how many cases of
conduct disorder need to be avoided before the
intervention is cost-effective), and the Ameri-
can study was much more cautious regarding
cost-effectiveness (importantly, this study did
not include cost offsets). The other four stud-
ies assessed various suicide prevention inter-
ventions. Three of these studies received only
average/poor ratings. The other two average-
quality studies were cost-benefit analyses and
suggest that suicide prevention interventions
have favorable cost-to-benefit ratios. Interest-
ingly, the intervention that received the high-
est quality rating was not effective in reducing
suicidal ideation. None of the studies used sui-
cide attempts as final study endpoints. No study
received a rating of excellent. This is largely
because of the measures of effectiveness used.
Although many studies did employ randomized
designs, often the sample sizes were small, and
the study designs were largely efficacy rather
than effectiveness.

The existing economic appraisals of pre-
ventive interventions for mental disorders and
suicide suggest that interventions, particularly
for the prevention of depression, may be cost-
effective; however, the better-quality studies
have limited generalizability to the Australian
local context, are based on single trials of ef-
ficacy, and have short time horizons. Further-
more, the value for money in comparison to
other preventive interventions cannot be as-
sessed, and hence the information from the
studies for Australian (or other international)
health-policy decision makers is limited. It is
almost impossible for any single economic eval-
uation to be equally relevant to all health-
care contexts because each country has its own
uniquely designed healthcare system. For ex-
ample, in Australia, a large primary health-
care system acts as the gateway to the spe-
cialist system—specialist providers, including
psychologists financed through the universal
health insurance scheme, are only accessible af-
ter a general practitioner referral. The United
States does not have such a system. Therefore,
these system designs can have a major impact

on the way interventions are delivered and fi-
nanced, making cross-country comparisons of
economic evaluation results problematic.

THE ASSESSING
COST-EFFECTIVENESS
(ACE) APPROACH TO
PRIORITY SETTING

Existing economic evaluations of preventive in-
terventions for mental disorders and suicide
provide limited information that is useful across
multiple policy contexts. Although economic
evaluation has undoubted potential as a valu-
able aid in healthcare decision making, the ex-
isting evidence base so far does not provide this
information.

Furthermore, even when economic studies
are available to guide decision making, many
economists lament that their research has not
been routinely used. Reasons for this include,
but are not limited to, lack of generalizability,
limited research questions, and lack of rigor
(Hoffmann et al. 2002). Although economic
evaluation is not the only decision tool used for
priority setting, it can provide valuable informa-
tion in terms of comparative value for money
between different interventions. A number of
economists have discussed the use of economic
evaluation as a tool for priority setting within
the healthcare sector (e.g., Carter 2001, Mitton
& Donaldson 2004). Carter (2001) provides a
comprehensive priority-setting framework, de-
veloped within Australia, largely based on eco-
nomic principles.

Carter (2001) argues that there is no a priori
theoretically correct approach to priority set-
ting relevant to all countries and healthcare sec-
tors. Rather, researchers and decision makers
need to be explicit about what is included in the
priority-setting process for each individual con-
text. Economics offers one approach to priority
setting, although alternative approaches based
in epidemiology, behavioral sciences, and phi-
losophy exist (Carter 2001). Approaches based
on epidemiology focus on need (with little re-
gard to the value for money of the interven-
tions to address this need); behavioral science
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approaches focus on due process or consensus;
and philosophical approaches focus on a priori
ethical principles. Although there are merits to
these various approaches, there are also impor-
tant deficiencies. For example, while economics
offers an attractive approach based on efficiency
(operationalized through incremental analysis),
priority-setting approaches that focus only on
this criterion have been rejected largely because
of the perceived perversities created. This oc-
curs particularly when interventions that are
not life saving are given priority over those that
are life saving. A well-known example of this
was the initial league table of cost-effective in-
terventions developed in the state of Oregon,
which was subsequently rejected (Sabik & Lie
2008). In a recent review of priority setting in
eight countries, Sabik & Lie (2008) concluded
that the priority-setting exercises (mostly based
on economic principles) had little impact on
service provision and funding.

Research QuestionResearch Question
• Researcher initiated

• Decision-maker initiated

Create Working GroupWorking Group of stakeholders

Overview of ACEOverview of ACE
ProcessProcess

Select interventionsSelect interventions
• Agree selection criteria
• Apply to get agreed work program

Confirm evaluation methodsConfirm evaluation methods
• Technical analysis ($ cost per QoL measure)
• 2nd stage filters (equity, acceptability, etc)

Undertake technical analysis & 2Undertake technical analysis & 2ndnd stage filtersstage filters
• Cost-efficacy to cost-effectiveness & acceptability

Agree findings and disseminateAgree findings and disseminate

Figure 1
Overview of steps in the Assessing Cost-Effectiveness (ACE) approach to
priority setting (from Carter et al. 2008, p. 603).

In developing his approach to priority set-
ting, Carter focused on making economic ap-
praisal more relevant to the needs of decision
makers. His work considered the contributions
of economic theory, ethics and social justice,
empirical evidence, and the practical needs of
decision makers (Carter 2001, Carter et al.
2008). Carter developed a 10-point checklist
for priority-setting approaches based on explicit
consideration of the theoretical, ethical, and
practical aspects of the different approaches.
Four commonly used models of priority setting
were considered: needs-based models (from
epidemiology), consensus models (from behav-
ioral science), league tables (from economics),
and program budgeting and marginal analysis
(from economics). Each model had strengths
but was also found to be deficient in some way.
For example, needs-based approaches do not
provide sufficient information regarding which
health services or interventions should be fi-
nanced. Although it is beyond the scope of this
review to detail these approaches, further infor-
mation is available in Carter et al. (2008).

In light of the deficiencies of existing mod-
els of priority setting, a comprehensive model
that is based on economic techniques was de-
veloped; the model integrated other learning
from ethics and empirical experience with pri-
ority setting. This model has been refined in
Australia since 2001 and is known as the Assess-
ing Cost-Effectiveness (ACE) approach (Carter
et al. 2008). The broad-based approach of ACE
has considerable appeal, including its focus on
methodological rigor, data tractability, and due
process considerations. Its foundation is the
decision-making school of thought, and it in-
cludes cost-utility analysis based on standard-
ized methods (so that results are comparable
both within and across diseases). The approach
includes other considerations important to de-
cision makers, such as due process and impact
on equity. ACE performs well against the cri-
teria developed by Carter (2001) and is sum-
marized in Figure 1. It involves stakeholder
consultation, usually with decision makers rep-
resenting various governmental jurisdictions,
clinical and topic experts, and other interested
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parties, such as nongovernment organizations.
Stakeholders and researchers work together to
refine the research question and choose inter-
ventions for consideration that are useful from
a decision-making viewpoint. Other considera-
tions beyond the technical ICERs are included.
The unique feature of this approach is that deci-
sion makers, key stakeholders, and researchers
all work together to ensure that results are as
practically useful as possible.

A number of ACE projects have been com-
pleted in Australia in the areas of cancer control,
mental health treatment, cardiovascular dis-
ease, alcohol misuse, and obesity prevention
(Carter 2001, Dep. Human Serv. 2006, Vos
et al. 2005b). The most recent ACE study,
ACE-Prevention, aims to provide decision
makers with information regarding the most
cost-effective bundle of preventive services for
noncommunicable diseases given available re-
sources. This project ran for five years, and the
final project report was released in September
2010 (http://www.sph.uq.edu.au/bodce-
ace-prevention).

Consideration of the prevention of mental
disorders was an important part of the ACE-
Prevention project. The methods undertaken
to evaluate the cost-effectiveness of preventive
interventions for mental disorders were similar
to all the other interventions.

General Methodology for
ACE-Prevention

The key features of the methods are divided into
those pertinent to the study frame and those
pertinent to the study design. Together, both
these features ensure that the economic meth-
ods are rigorous and appropriate to the research
question. The following section is sourced from
the project protocol (Carter et al. 2005).

Study Frame

Interventions chosen for analysis. The
primary criterion for intervention selection
was a credible evidence base for intervention
efficacy/effectiveness. This evidence was
gleaned from the existing literature and
was based on quality studies of efficacy and

effectiveness that employed sound evaluation
techniques to minimize the chance of bias
and confounding. Although evidence from
a large number of randomized trials is the
gold standard, pragmatically, this is not always
available for many interventions of interest
to policy makers. A framework for evidence
classification was developed for the ACE
studies and allowed for evidence outside the
classic experimental paradigm to be considered
and classified (Table 2) (Haby et al. 2006).

The second key criterion was that the inter-
vention needed to be of relevance to the policy
context. This is a practical consideration be-
cause there is little point in evaluating inter-
ventions that are of no relevance to the local
political scene.

Finally, the interventions needed to have a
specifiable intervention pathway—that is, who
does what to whom and how often needed to be
clear (Drummond et al. 2005). This was essen-
tial for interventions to be costed and econom-
ically appraised.

Perspective. The chosen perspective was the
health sector, including important health-
related out-of-pocket costs to patients/families.
Costs to third-party government payers and in-
dividuals are differentially reported. Although
a societal perspective is ideal, the data require-
ments of such a perspective are substantial and
rarely properly measured. However, if impor-
tant nonhealth-sector costs are impacted by the
intervention, these were clearly flagged and in-
cluded in a secondary sensitivity analysis.

Target population. The Australian popu-
lation of 2003 (the study reference year) was
the target population. Universal interventions
target the entire population or at least major
subcategories of the population (e.g., children/
adolescents), whereas selective and/or indi-
cated interventions target specific subsections
of the population with conditions/risk factors
of interest.

Study boundaries. Theoretically, all costs
and consequences to whomever they accrue
should be included in economic evaluations
(Drummond et al. 2005). The extent to which
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Table 2 Classifying the strength of the evidence: approach adopted in ACE-Prevention

Conventional approach based on epidemiological study design:
evidence from Level I–III study designs

Additional categories utilized in the ACE-Prevention
study: evidence from Level IV studies, indirect1 or

parallel evidence2, and/or from epidemiological modeling
using a mixture of study designs

“Sufficient evidence of effectiveness”
Effectiveness is demonstrated by sufficient evidence from
well-designed research:

(a) The effect is unlikely to be due to chance (e.g., p < 0.05), and
(b) the effect is unlikely to be due to bias, e.g., evidence from3:

–a level I study design;
–several good-quality level II studies; or
–several high-quality level III-1 or III-2 studies from which

effects of bias and confounding can be reasonably excluded on the
basis of the design and analysis.

“Likely to be effective”
Effectiveness results are based on:
(a) Sound theoretical rationale and program logic; and
(b) Level IV studies, indirect evidence1 or parallel evidence2

for outcomes; or
(c) epidemiological modeling to the desired outcome using a
mix of evidence types or levels.

The effect is unlikely to be due to chance (the final
uncertainty interval does not include zero and there is no
evidence of systematic bias in the supporting studies).

Implementation of this intervention should be accompanied
by an appropriate evaluation budget.

“Limited evidence of effectiveness”
Effectiveness is demonstrated by limited evidence from studies of
varying quality:

(a) The effect is probably not due to chance, e.g., p < 0.10, but
bias—although not certainly an explanation for the effect—cannot
be excluded as a possible explanation; e.g., evidence from3:

–one level II study of uncertain or indifferent quality;
–evidence from one level III-1 or III-2 study of high quality;
–evidence from several level III-1 or III-2 studies of insufficiently

high quality to rule out bias as a possible explanation; or
–evidence from a sizeable number of level III-3 studies that are of

good quality and consistent in suggesting an effect.

“May be effective”
Effectiveness results are based on:
(a) Sound theoretical rationale and program logic; or
(b) Level IV studies, indirect1 or parallel evidence2 for
outcomes; or

(c) epidemiological modeling to the desired outcome using a
mix of evidence types or levels.

The effect is probably not due to chance, but bias—although
not certainly an explanation for the effect—cannot be
excluded as a possible explanation.

The intervention would benefit from further research and/or
pilot studies before implementation.

“Inconclusive evidence of effectiveness”
Inadequate evidence due to insufficient research or research of
inadequate quality.

No position could be reached on the presence or absence of an effect
of the intervention (e.g., no evidence from level I or level II studies;
level III studies are available, but they are few and of poor quality).

“No evidence of effectiveness”
No position could be reached on the likely credentials of this
intervention. Further research may be warranted.

1Indirect evidence: information that strongly suggests that the evidence exists (e.g., a high and continued investment in food advertising is indirect
evidence that there is positive (but proprietary) evidence that food advertisement increases sales of those products (Swinburn et al. 2005).
2Parallel evidence: evidence of intervention effectiveness for another public health issue using similar strategies (e.g., the role of social marketing,
regulation, or behavioral change initiatives in tobacco control, sun exposure, speeding, etc.) (Swinburn et al. 2005).
3The evidence classifications below are based on those of the Natl. Health Med. Res. Counc. (2000).
I: evidence obtained from a systematic review of all relevant randomized controlled trials.
II: evidence obtained from at least one properly designed randomized controlled trial.
III-1: evidence obtained from well-designed pseudo-randomized controlled trials (alternate allocation or some other method).
III-2: evidence obtained from comparative studies with concurrent controls and allocation not randomized (cohort studies), case-control studies, or
interrupted time series with a control group.
III-3: evidence obtained from comparative studies with historical control, two or more single-arm studies, or interrupted time series without a parallel
control group.
IV: evidence obtained from either pretest or posttest case series.
Source: Table is based on Haby et al. (2006).
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this is pragmatically possible is debatable. In-
cluded costs and consequences should be re-
lated to the research question and decision
context. There is also controversy surround-
ing the inclusion of some spillover effects (such
as production gains and losses or unrelated fu-
ture healthcare costs) (Drummond et al. 2005,
Gold et al. 1996). Therefore, the main analyses
in ACE-Prevention included only health gains
and costs directly attributable to the interven-
tion and the key recipients of the intervention,
although any significant external spillover ef-
fects were flagged and included in a secondary
sensitivity analysis.

Time horizon. The time horizon for model-
ing the cost-effectiveness of interventions was
lifetime (i.e., the lifetime benefits and costs are
evaluated). The actual time horizon modeled
was shorter for some interventions—for exam-
ple, where one-off or time-limited interven-
tions were modeled (e.g., a short psychological
intervention consisting of a few contacts with a
psychologist with only short-term evidence of
effectiveness), where benefits decayed over time
(that is, the effectiveness of the intervention re-
duces over time), or for disorders where the life-
time epidemiology is poorly documented.

Choice of comparators. Two types of com-
parators were considered in ACE-Prevention.
The first was current practice, which may be
an alternative intervention or “do nothing” if
the intervention is an add-on to current prac-
tice and does not replace another intervention.
For combinations of interventions, a null com-
parator, which was defined as no interventions
in place, was also used. The null is important
in helping to determine an ideal mix of inter-
ventions if one could start from scratch. This
type of analysis was introduced by the World
Health Organization in its generalized cost-
effectiveness methods (Hutubessy et al. 2003).

The Study Design

Framework. The economic framework for
the ACE approach was cost-utility analysis,
whereby outcomes are valued using generic
health outcomes to ensure that comparability

across different interventions is possible. The
key features of the economic technical analysis
are listed below.

Outcomes. The chosen outcome for the ACE
studies was the DALY. This is consistent with
the chosen perspective and theoretical under-
pinnings of the study (key stakeholders have de-
fined health as the primary outcome). DALYs
combine years of life lost due to premature mor-
tality and years of life lived with a disability
(determined by multiplying the duration of ill-
ness by a disability weight associated with that
particular health state—much like QALYs) in
the one metric (Murray & Lopez 1996). How-
ever, the metric used in the ACE studies, al-
though similar to the burden of disease DALYs,
differs. First, in burden of disease, DALYs
are descriptive and estimate the disease bur-
den compared to some hypothetical ideal. In
the ACE context, population-specific mortality
rates are used, which is similar to the deriva-
tion of QALYs. Second, any reduction in the
morbidity component in DALYs is weighted
by disability weights (mortality is not weighted
by burden of disease), whereas QALYs tend to
use utility weights. It is beyond the scope of this
review to discuss the difference between these
weights; interested readers are referred to Sassi
(2006).

DALYs have been estimated for Australia
for each of the major diseases and risk factors
for both the general population and the in-
digenous population. In the Australian context,
DALYs provide an existing database, based on
consistent methods, to estimate the health gains
associated with a large number of potential
interventions.

Intervention effectiveness. Evidence of in-
tervention effectiveness was usually sourced
from the existing literature by systematic re-
view of existing studies. Where possible, meta-
analysis was used to synthesize the outcomes
into one metric. For the analyses of interven-
tions designed to prevent mental disorders, only
studies that measured the impact on diagnosed
mental disorders (using one of the standard-
ized psychiatric diagnostic instruments) were
included.
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Costs. A health sector perspective means that
all relevant costs and consequences from the
health sector perspective must be included in
the evaluation, although important costs occur-
ring outside the health sector are flagged and in-
cluded in a sensitivity analysis. All interventions
were costed under steady-state assumptions—
that is, they were assumed to be fully im-
plemented and operating in accordance with
their efficacy potential. The following costs are
included:

� ongoing recruitment (+/− training
of providers, dependent on whether
providers should be familiar with this as
a result of their professional training);

� key intervention elements (e.g., ad-
vice, consultations, procedures, change in
legislation, etc.);

� monitoring, evaluation, and support if re-
quired in routine implementation; and

� downstream cost offsets—health re-
sources not consumed as a consequence
of the intervention but that would have
been consumed if the intervention did not
occur.

Time and travel costs are also included in
the evaluations, although the primary results
are presented without time and travel costs.
Because interventions are assessed in steady
state, we assume that trained personnel (with
all associated infrastructure) are available to
deliver the intervention.

Among excluded costs were:
� costs associated with the research and

development of materials used in the
intervention;

� costs associated with training the trainer;
� costs associated with the develop-

ment and education of an adequate
provider workforce (e.g., training more
psychologists);

� production gains and losses in the general
economy;

� the time costs of children; and
� monitoring and evaluation above a rou-

tine level.
The valuation of resource use was based

on Australian national pricing standards as

developed by the Pharmaceutical Benefits
Advisory Council (Commonw. Dep. Health
Ageing 2002). The use of this manual ensured
a consistent approach to pricing across all
interventions.

The cost of nonadherence was also included,
whereby costs are attributed to people who drop
out or do not comply with an intervention (no
health benefit is included).

Australian national expenditure costs asso-
ciated with all the major diseases are used as
the valuation of cost offsets (Aust. Inst. Health
& Welfare 2005). The advantage of these
costs was that they are standardized across all
diseases/disorders.

Discounting. A 3% discount rate was applied
to all costs and consequences. This rate was var-
ied in the sensitivity analysis (0, 5%, 7%).

Epidemiological models. Mathematical mo-
dels were developed to assess the cost-
effectiveness of all interventions. The prin-
ciples underlying all models were that they
should be lifetime models capable of captur-
ing all costs and consequences of the inter-
vention accruing over a lifetime; second, they
should be population-level models so that to-
tal costs and consequences for the 2003 Aus-
tralian population could be determined. The
exact nature of the models varied across dis-
eases/disorders, depending on the available ev-
idence with regard to disease epidemiology and
effects of the intervention on subsections of
the population. The main modeling techniques
used in economic evaluation were Markov
models, multistate life tables, and microsim-
ulations. The first two model types appraise,
in discrete steps (usually yearly cycles), the
probability of average intervention recipients
being in various health states (and incurring
certain costs), with different probabilities as-
sociated with the intervention and compara-
tor case. Microsimulations are best used when
there is heterogeneity in treatment response
and disease course, although such models re-
quire considerable empirical data to be validly
populated. Markov models with limited time
horizons are the main technique used for the
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evaluation of interventions designed to prevent
mental disorders. This is because there is little
information regarding the longer-term effec-
tiveness of these interventions and details re-
garding the longer-term epidemiology of many
disorders are not available (e.g., duration of
symptoms in anxiety disorders).

The burden of disease studies provide a
relatively comprehensive set of epidemiological
parameters useful for economic modeling,
including incidence, remission, prevalence,
mortality risks, and duration.

Uncertainty and sensitivity analysis. The
term uncertainty analysis was used to denote
uncertainty in model parameters, whereas
the term sensitivity analysis was used to denote
value judgments made in the models that can
be varied with an alternative judgment (e.g.,
discount rate, economic perspective). Many
economic evaluation texts (e.g., Drummond
et al. 2005) use the term sensitivity analysis to
refer to both uncertainty and sensitivity analy-
ses. Probabilistic Monte Carlo simulations were
used as the main form of uncertainty analysis,
whereby model parameters are simultaneously
varied using 2,000 iterations (Microsoft Excel
add-in software such as @Risk is used to do
this). Commonly varied parameters included
the efficacy/effectiveness measure, participa-
tion rates, and unit costs. Uncertainty ranges
for all point estimates were then reported; this
is called a 95% uncertainty interval (the upper
and lower values of this interval represent the
cut-offs in which 95% of iterations lie).

One-way sensitivity analyses were used for
discount rate variations and when important
effects (either costs or outcomes) have been
identified for an intervention.

Extrapolating treatment effects over time.
It is rare for trials to adopt a lifetime perspec-
tive. More commonly, follow-up assessments
are made over a limited time frame (rarely
more than three years for mental health inter-
ventions). Assumptions regarding longer-term
effectiveness are inevitably made. However,
whether such assumptions can credibly be made

Cost-effectiveness
plane: graphical
representation of
uncertainty in
economic evaluations
within a two-
dimensional, four-
quadrant space (cost
differences versus
benefit differences)

Threshold
value-for-money
criterion: a monetary
criterion that is used to
denote whether results
of an economic
evaluation provide
value for money

is dependent on the intervention, discussions
with technical experts, and a plausible modeling
approach. Many of the interventions evaluated
for the prevention of mental disorders adopted
a shorter time horizon that was consistent with
the length of the study follow-up or adopted a
decay effect after the first year.

Reporting. The reporting of results was stan-
dardized across all interventions. The main re-
sults included the ICER along with the 95% un-
certainty interval (without time and travel costs)
of the most likely intervention scenario (usually
agreed upon by discussion with experts). This
information was graphically displayed in a cost-
effectiveness plane or an acceptability curve. A
cost-effectiveness plane is a four-figure quad-
rant of cost differences plotted against bene-
fit differences. The top right quadrant contains
the number of iterations (from the uncertainty
analysis) in which the intervention is more ef-
fective and more costly than the comparator;
the bottom right quadrant shows the number of
iterations where the intervention is less costly
and more effective than the intervention; the
bottom left quadrant shows the number of it-
erations in which the intervention is less costly
and less effective than the comparator; and the
top left quadrant shows the number of iterations
in which the intervention is more costly and less
effective than the intervention. An acceptability
curve shows the probability of the uncertainty
iterations being below different willingness-to-
pay thresholds.

In ACE, we have adopted a threshold value-
for-money criterion of $50,000 per DALY
averted. This threshold is somewhat arbitrary
and is considered by the ACE stakehold-
ers, including decision makers, as acceptable.
Interventions that save more resources than
what they cost (dominant) are denoted excel-
lent value-for-money, interventions with ratios
below $10,000 per DALY averted are denoted
very good value for money, and interventions
with ratios between $10,000 and $50,000 are
considered good value for money. Alternative
threshold values can be adopted if considered
relevant by decision makers.
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The Nontechnical Analysis
(Second-Stage Filter Considerations)

One of the key features of the ACE approach is
the ability to capture a broader range of decision
makers’ concerns, which technical ICERs can-
not easily capture. These considerations have
been called second-stage filter considerations
and are agreed upon by the steering committee
of all ACE projects at the project outset. This
ensures that each project is as relevant as pos-
sible to the existing decision-making context.
Discussion, definition, and finalization of these
criteria necessitate input by the committee,
ensuring all relevant viewpoints and concerns
are captured. Within the ACE-Prevention
context, the steering committee agreed to five
criteria: strength of evidence, equity, feasibility
of implementation and sustainability, accept-
ability to key stakeholders, and other effects
not captured in the technical analysis. Each
intervention is qualitatively assessed against
the criteria, and results are presented in tabular
format. The final row of the table presents a
judgment around the policy implications of the
technical analysis as well as the second-stage

filter criteria. Even though an intervention may
perform very well on the ICER criterion, atten-
tion to these second-stage criteria may mean
that the intervention is recommended as a pilot
rather than initial widespread implementation.
Table 3 is the pro forma of how this informa-
tion is presented.

ACE-PREVENTION: THE
PREVENTION OF MENTAL
DISORDERS

The prevention of mental disorders is an im-
portant aspect of the ACE-Prevention project.
This section provides a summary of the work
undertaken.

Although the primary focus is on the
prevention of mental disorders, interventions
designed to prevent suicide have also been
evaluated within this work program. Reviews of
preventive interventions for mental disorders
and suicide suggest that there are interventions
suitable for evaluation, particularly for adult
and childhood depression and suicide. There
is some emerging evidence that psychotic
disorders may be prevented or at least delayed

Table 3 Pro forma of the second-stage filter considerations

Cost per DALY
Level of
evidence Equity

Feasibility of
implementation

Acceptability
to

stakeholders

Other effects not
captured in technical

analysis
Describe
intervention

Present ICERs
and 95%
uncertainty
interval (with
and without
time and travel
costs)

Judgment made
based on quality
framework used
in this study

Effects of
intervention on
any special-needs
group
(indigenous,
rural/remote,
low SES,
non-English
speaking
background, etc.)

Consider issues with
respect to workplace/
training, whether the
intervention can be
provided under
current institutional
arrangements and
financing mechanisms,
and whether the
implementation is
likely to be easy or
hard

Document key
issues,
particularly
for funders,
providers,
and
recipients of
intervention

Document any
important spillover
effects (both positive
and negative)
attributable to the
intervention

Decision points Judgment Judgment Judgment Judgment Judgment
Policy issues Overall summary here (e.g., strong economic grounds to accept), but key decision points are (a) summary

of implications regarding the design (and any need for redesign), (b) evaluation, or (c) piloting of the
intervention.

DALY, disability-adjusted life year, ICERs, incremental cost-effectiveness ratios; SES, socioeconomic status.
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(McGorry et al. 2009). There is also some
Australian evidence suggesting that childhood
anxiety disorders can be prevented (Bayer et al.
2009). Although the existing reviews cover
many potential interventions, the list is sub-
stantially reduced when the selection criteria
for interventions within the current project are
applied (particularly the requirement around
evidence of effectiveness using diagnostic
criteria). There is also a substantial body of
literature evaluating interventions designed
to prevent behavioral disorders in children
(mostly parenting strategies). The main limi-
tation of this literature is the lack of diagnostic
outcomes at follow-up. Furthermore, conduct
disorder has not been included in the burden of
disease studies to date; therefore, many of the
parameters required for economic modeling
were not available within the time context of the
project.

Preventive interventions for adult de-
pression, postnatal depression, childhood/
adolescent depression, psychosis, childhood
anxiety, and suicide have been evaluated. Inter-
ventions for reductions in alcohol and cannabis
use have also been evaluated within ACE-
Prevention, although they are modeled as risk
factor reductions with implications broader
than substance abuse (e.g., reductions in cancer
and injuries) and thus are not included in the
current review. Interested readers are referred
to a report detailing the reduction in alcohol
use (Doran et al. 2009) and to a PhD thesis de-
tailing the reduction in cannabis use (Tay-Teo
2009).

It is beyond the scope of this article to
discuss at length the details of how each of
the evaluations was undertaken; rather, a syn-
opsis of this work is provided that focuses
on the interventions evaluated and that sum-
marizes results presented. Further informa-
tion is available from the first author of this
review.

Adult Depression

Only three reviews focused on studies of
preventive interventions that diagnostically

measured depression at follow-up (Cuijpers
et al. 2005, 2007, 2008). The most recent of
these evaluated psychological interventions
designed to prevent major depressive disorder
and included interventions aimed at adults and
children. An update of this study was con-
ducted for the purposes of the ACE-Prevention
project, which resulted in the inclusion of one
additional study (Seligman et al. 2007). Pooling
all the studies into an average intervention
was not possible because they targeted dif-
ferent groups (e.g., children and adults) and
were phenomenologically different. The first
intervention modeled had particular merit for
Australia because it was set in primary care
(primary care serves as the health system gate-
keeper in Australia) and involved opportunistic
screening of the general population. People
who screened positive, that is, showed elevated
signs of depressive symptoms, were then re-
ferred for further assessment and offered a brief
bibliotherapeutic intervention developed in the
Netherlands (Willemse et al. 2004). The second
intervention consisted of a similar screening
process except an average group-based psy-
chological intervention was offered that was
based on four studies that were conducted in
adult populations (Allart-van Dam et al. 2003,
2007; Munoz et al. 1995; Seligman et al. 1999,
2007).

A five-year Markov model was developed to
evaluate the cost-effectiveness of these inter-
ventions. This was a variation to the model-
ing approach adopted by ACE-Prevention be-
cause the longer-term epidemiology of depres-
sion is not well evaluated (Vos et al. 2004,
2005a). The comparator to both interventions
was current practice in Australia. The effective-
ness of the brief bibliotherapy intervention was
based on the Willemse et al. (2004) trial, and
the effectiveness of the more intensive psycho-
logical intervention was based on the Cuijpers
et al. (2008) meta-analysis (which consisted of
more studies with minimal evidence of hetero-
geneity). A decay function of 50% was built
into the effectiveness measure after the first
year because the longer-term effectiveness of
such interventions is not well investigated, with
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PND: postnatal
depression

limited evidence suggesting effect decay over
time. A recent paper describes this work in
detail (Mihalopoulos et al. 2011).

Postnatal Depression

An update of two previous meta-analyses
(Cuijpers et al. 2008, Dennis 2005) evaluating
interventions designed to prevent postnatal
depression (PND) was undertaken. This
involved a systematic search for all studies
published after the Dennis (2005) review, with
an emphasis on studies using standardized
diagnostic criteria at baseline and follow-up.
Eight studies (Austin et al. 2008; Brugha et al.
2000; Elliott et al. 2000; Gorman 2001; Hagan
et al. 2004; Munoz et al. 2007; Priest et al.
2003; Zlotnick et al. 2001, 2006) were used in
the final analysis and were similar enough for
a generic intervention pathway to be specified
and evaluated. The measure of intervention
effectiveness from this meta-analysis was used,
again with a 50% decay rate after the first year.
The intervention consisted of a brief screening
contact undertaken during a routine antenatal
care visit to ascertain eligibility plus six group-
based psychological contacts. The theoretical
orientation of the intervention was cognitive
behavioral or interpersonal therapy in nature.

The modeling approach used was consistent
with the adult depression approach, although
variations in the time horizon (to one year) were
undertaken as part of a sensitivity analysis.

Childhood/Adolescent Depression

The main intervention for the prevention
of childhood/adolescent depression is based
on a meta-analysis of eight studies that all
use a brief screening tool (usually within a
school setting) designed to identify at-risk
children/adolescents (i.e., showing elevated
levels of depression) (Arnarson & Craighead
2009; Clarke et al. 1995, 2001; Garber et al.
2009; Gillham et al. 2006; Sheffield et al.
2006; Stice et al. 2008; Young et al. 2006).
Students who screen positive are then further
assessed to determine intervention eligibility

and are offered up to 12 sessions of group-
based psychological therapy (largely cognitive-
behavioral in nature).

The recent study by Stice et al. (2008) in-
cluded a second intervention arm based on a
brief bibliotherapeutic intervention. The effec-
tiveness in this study appeared to be similar
to the more intensive psychological interven-
tion. However, this is the only study (using a
small sample size) that has evaluated such a
brief intervention; therefore, results must be
cautiously interpreted. The pathway for this in-
tervention is similar to the psychological inter-
vention pathway except that eligible students
receive only a therapy manual.

Parenting interventions to prevent child-
hood/adolescent depression have also been
evaluated (either parents diagnosed with de-
pression or parents of recently bereaved chil-
dren) (e.g., Beardslee et al. 1997, 2007; Sandler
et al. 2003; Wolchik et al. 2002). Unfortunately,
technical issues with these studies (e.g., “any”
mental disorder was the outcome in one of the
studies) meant that a meta-analysis was not pos-
sible to assess their effectiveness or to even use
individually.

As with the previous two depression eval-
uations, the modeling approach consisted of
a five-year time horizon, with many parame-
ters based on the adult model because the lit-
erature did not contain sufficient information
about childhood/adolescent depression.

Psychosis

There is a small literature evaluating the merit
of treating youth judged to be at ultra-high
risk of psychosis to prevent the advent of a
psychotic disorder. Australian research has de-
veloped a method of identifying such young
people (McGorry et al. 2002a). McGorry and
colleagues (McGorry et al. 2002b, Yung et al.
2007) evaluated a specific preventive interven-
tion comprising pharmacotherapy (low-dose
risperidone), cognitive therapy, and supportive
psychotherapy as required. Morrison and col-
leagues (Morrison et al. 2004, 2007) evaluated
a cognitive therapy–based intervention, and
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McGlashan et al. (2006) compared olanzapine
to placebo. All interventions were different in
nature. We modeled the McGorry et al. (2002b)
intervention because it contained the major el-
ements of each of the existing interventions and
was the most representative, though the pooled
measure of effectiveness from all three studies
was used. The costs of this intervention have
also been evaluated and published (Phillips et al.
2009) and are representative of Australian costs.

Because the evidence base surrounding such
interventions is suggestive of a delay to psy-
chosis progression, rather than prevention,
a one-year model was used to assess the
cost-effectiveness.

Childhood Anxiety

Recent evidence from Australia suggests
that interventions for parents of inhibited
preschoolers may prevent the onset of anx-
iety disorders (Dadds et al. 1997, Kennedy
et al. 2009, Rapee et al. 2005). The interven-
tion by Rapee et al. (2005) was modeled for
ACE-Prevention because it had good evidence
of effectiveness that appears to be sustained
over time. In this intervention, children are
screened for an inhibited temperament within a
preschool setting using a brief screening ques-
tionnaire. The parents of children who meet the
criteria for screening are subsequently offered
a six-session parenting program.

A three-year Markov model was developed
to assess the cost-effectiveness of this interven-
tion because recent longer-term evidence of ef-
fect (up to three years) is available (Rapee et al.
2011). Second, similar to the other interven-
tions, epidemiological estimates are limited for
anxiety disorders in young children.

Suicide

Although suicide is not a formally diagnosed
mental disorder, the risk of suicide is consid-
erably higher in those with mental disorders
(Harris & Barraclough 1998). It is argued that
the appropriate recognition and treatment of
mental disorders (particularly depression and

schizophrenia) may be the most effective way
of reducing suicide (Mann et al. 2005). The im-
pact of this is covered under other work within
the ACE-Prevention and ACE-Mental Health
projects (Vos et al. 2005b), particularly for in-
terventions pertinent to major depression (both
prevention and treatment). The suite of suicide-
prevention interventions evaluated within the
ACE-Prevention context targets those who at-
tempt suicide (regardless of whether they have
a mental illness).

The choice of interventions was based on a
review of the existing literature. A comprehen-
sive systematic review of all interventions was
not feasible because the suicide literature is
large. Instead, we started with existing recent
reviews (Beautrais et al. 2007, Guo et al.
2003, Hawton et al. 1999, Hepp et al. 2004,
Mann et al. 2005). These reviews report good
evidence associated with reduced access to
means and raising awareness and screening
for mental disorders, as well as some specific
interventions that have occurred in military
settings (which have very limited generalizabil-
ity to routine healthcare settings). There is also
emerging evidence for indicated interventions,
particularly targeting people who have de-
liberately self-harmed. The following four
interventions were evaluated:

1. Problem-solving therapy after deliberate
self-harm;

2. Emergency contact cards after deliberate
self-harm;

3. Reduced access to means—gun owner-
ship legislation with an associated gun
buy-back scheme; and

4. Responsible media reporting of suicide
via active dissemination of responsible
media reporting guidelines and education
of media professions (e.g., the Mindframe
National Media Initiative in Australia;
http://www.mindframe-media.info/).

A full economic evaluation was conducted
only on interventions 1 and 3. A meta-
analysis found intervention 2 to be ineffective,
and a threshold analysis was conducted on

www.annualreviews.org • Economics of Prevention 189

A
nn

u.
 R

ev
. C

lin
. P

sy
ch

ol
. 2

01
1.

7:
16

9-
20

1.
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.a
nn

ua
lr

ev
ie

w
s.

or
g

 A
cc

es
s 

pr
ov

id
ed

 b
y 

U
ni

ve
rs

ity
 o

f 
M

el
bo

ur
ne

 o
n 

06
/0

8/
15

. F
or

 p
er

so
na

l u
se

 o
nl

y.



CP07CH07-Mihalopoulos ARI 2 March 2011 18:45

intervention 4 because a quantitative measure
of effectiveness was not available.

A lifetime Markov model on the num-
bers of people who deliberately self-harm was
constructed to assess the cost-effectiveness of
the above interventions, with reductions in
episodes of deliberate self-harm as the key mea-
sure of benefit.

Results

The advantage of a project such as ACE-
Prevention is that economic and epidemiologi-
cal methods are standardized as far as possible,
evaluation principles are clearly specified, and
best available evidence is utilized. Recommen-
dations regarding the relative cost-effectiveness
of different interventions are therefore far
less subject to methodological confounding.
Table 4 contains the cost-effectiveness re-
sults of the 11 preventive interventions for
mental disorders, along with brief comments
about the most important second-stage filter
considerations. Most interventions fall below
the “$50,000-per-DALY-prevented” value for
money criterion and represent either “excel-
lent” or “very good” value for money. Only
two interventions are not cost-effective: the
gun legislation and buy-back scheme for the
reduction of suicide and emergency contact
cards for the reduction of episodes of de-
liberate self-harm. Three interventions have
very high probabilities of being cost-effective
and are based on sufficient levels of evidence:
problem-solving therapy intervention for de-
liberate self-harm, screening and psychological
treatment for childhood/adolescent depression,
and screening and parenting intervention to re-
duce childhood anxiety. Although treatment for
youth at ultra-high risk of psychosis has a high
probability of being cost-effective, it is based
on “likely” evidence of effectiveness. The three
adult depression (including PND) interven-
tions are also cost-effective although they are
based on credentials of effectiveness that are less
strong. Responsible media reporting is likely to
be “very cost-effective”; however, the evidence

of effectiveness was based on a single ecological
study.

Scatter plots are another way of graphically
demonstrating the uncertainty associated with
the ICER calculations. As an example, Figure 2
is the scatter plot of the adult depression inter-
ventions. It shows that in 18% of uncertainty
simulations, the brief bibliotherapy interven-
tion is not cost-effective; in comparison, only
4% of the uncertainty iterations for the group-
based intervention are cost-ineffective. How-
ever, the median ICER for brief bibliotherapy
was $8,600 per DALY averted (deemed very
good value for money) compared to $23,000 per
DALY averted for the group-based psycholog-
ical intervention (good value for money).

Other Second-Stage
Filter Considerations

Although the results presented in Table 4 may
be compelling, the cost-effective interventions
cannot be adopted in an uncritical fashion
because there are important second-stage filter
considerations. For example, the evidence base
upon which each intervention is modeled differs
widely. The evidence base for problem-solving
therapy to reduce deliberate self-harm/suicide
has been classified as “sufficient,” whereas
the evidence base for treatment of youth
at ultra-high risk is classified as “limited.”
Similarly, the evidence base for psychological
therapy to prevent childhood/adolescent de-
pression is considered “sufficient,” whereas the
evidence base for responsible media reporting
is classified as “likely.” Second, the impact of
sensitivity testing of the results varies across
the interventions. For example, extensive
sensitivity testing of the bibliotherapy inter-
vention to reduce adult depression showed
that the results were robust, whereas the inter-
vention for youth at ultra-high risk was more
sensitive to model assumptions (particularly
around the size of cost offsets). Third, many
of these interventions are ideally delivered by
psychologists who currently are not publicly
funded to provide such interventions within
the Australian context (e.g., public financing
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of psychological therapy is largely restricted
to the treatment of diagnosed disorders).
Fourth, there may be important acceptability
considerations for many of these interventions,
particularly around screening of children for
mental health problems. Last, there may be
important flow-on effects that have not been
captured in these initial analyses and that may
contribute to the altered cost-effectiveness of
the interventions. Screening for symptoms
of depression, for example, is likely to detect
untreated disorders and provide a mechanism
for these people to access treatment.

CONCLUSIONS

Policy Recommendations

The ACE-Prevention project has demon-
strated that a number of preventive interven-
tions for mental disorders are cost-effective,
have good evidence of effectiveness, and cer-
tainly need to be considered in any pack-
age of health-promotion and illness-prevention
initiatives.

Problem-solving therapy for people who
deliberately self-harm and screening children/
adolescents for symptoms of depression with
subsequent provision of psychological therapy
deserve special mention. Both are well evalu-
ated and, importantly, have evidence of both
efficacy and effectiveness—that is, evidence
that they work under routine health-service
conditions as well as in controlled experimental
conditions. Hence both are recommended for
widespread adoption.

The parenting intervention for childhood
anxiety prevention is also very cost-effective,
although the evidence base—classified as “suf-
ficient” because it is a high-quality random-
ized trial—is an efficacy study, and the effect
in routine health-service provision needs to be
demonstrated.

Also recommended for adoption are a num-
ber of other cost-effective preventive interven-
tions for mental disorders (e.g., screening for
minor depression in adults for the prevention of
depression and PND and treatment for youth

at ultra-high risk of psychosis), although these
interventions would need to be accompanied
by rigorous evaluation to expand the evidence
base. We recommend that funding continue for
the Australian media initiative to promote re-
sponsible reporting of suicide, even though the
evidence base is “likely.” This is a low-cost in-
tervention, and very few suicides would need to
be averted to make it cost-effective.

Strengths and Limitations of the
ACE-Prevention Approach
for Mental Disorders

The ACE-Prevention study is a significant
development that more than doubles the
cost-effectiveness evidence base for health
promotion in Australia. Important limitations
of the ACE approach serve to highlight
the difficulty of undertaking comparative
economic evaluations for healthcare priority
setting within local contexts. It is fortunate that
there are key national databases in Australia
upon which to base such economic analyses; an
important one is the National Survey of Mental
Health and Well Being (Aust. Bur. Stat. 1998,
2008). However, such databases cannot provide
researchers with all the information required to
undertake comprehensive economic analyses.
Therefore, other sources of information are re-
quired that are sometimes not evidence based.
For example, it is difficult to know how many
general practitioners or schools would be will-
ing to provide screening to identify people at
risk of developing a mental disorder. We make
educated estimates, but they are nevertheless
only estimates. The paucity of epidemiological
information for many mental disorders is
particularly striking. Although there are longi-
tudinal community surveys of the key mental
disorders in the literature, these studies do not
provide all the necessary information required
for economic modeling; a common limitation
is the duration of active symptomatology over
time. This has meant that shorter modeling
time frames have been undertaken for many of
the interventions designed to prevent mental
disorders.
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Figure 2
Scatter plot of 2,000 uncertainty iterations with $50,000-per-DALY threshold cut-off (source: Mihalopoulos
et al. 2011).

The Australian Burden of Disease studies
provide a strong epidemiologic database for
many analyses because a consistent approach
to epidemiologic parameters such as incidence,
prevalence, and mortality has been undertaken
in these studies. However, the burden-of-
disease studies are also susceptible to literature
gaps, which vary across the various diseases
and disorders. Notably, there is very little
information regarding anxiety disorders in
younger children. Furthermore, although the
disability weight for most diseases/disorders
within the ACE framework are sourced from
the burden-of-disease studies, the way they
are derived is not entirely consistent across
all areas, and certainly there is little variation
in weights used within diseases/disorders (for
example, the same weight is used for depression
in children and adults; Begg et al. 2007). This
is problematic for disorders that affect children
and adults, who may differentially experience
and weight the problems associated with such

disorders. The burden-of-disease estimates are
also not comprehensive—there are currently
no estimates for conduct disorder, for example.
This is unfortunate because there is currently
reasonable evidence suggesting that parenting
interventions such as the Australian Triple
P-Positive Parenting Program can provide
good value for money in reducing conduct
disorders (Mihalopoulos et al. 2007).

Although consistency in assessing costs is
paramount in the ACE approach, this may have
differential impacts across the different dis-
eases/disorders, particularly with the adoption
of a health sector perspective. Mental disorders
in particular are likely to incur costs in sectors
outside the health sector, such as the welfare
or judicial sectors. Such costs are not present
in the database used to estimate the cost off-
sets associated with the prevention of the var-
ious diseases/disorders (Aust. Inst. Health &
Welfare 2005). This means that the estimates
of cost offsets used in ACE underrepresented
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the true cost savings associated with such dis-
orders. However, the extent to which preven-
tive interventions really affect such costs is an
empirical issue, and very few economic evalu-
ations undertaken alongside the trials of such
interventions measure such consequences. For
example, the study by Foster & Jones (2007)
of the Fast Track intervention to reduce prob-
lematic behaviors in children, including con-
duct disorder, did not include judicial cost off-
sets, which have been shown to be a substantial
cost component associated with conduct disor-
der (Scott et al. 2001). It is imperative that fu-
ture research into preventive interventions for
mental disorders includes such costs to ensure
that the true impact of these interventions is
captured.

In addition, the time frame of the efficacy/
effectiveness studies upon which these analyses
are based is short. This is not unique to the men-
tal disorder interventions; however, it means
that the true impact of the interventions can-
not be accurately determined because assump-
tions around the longer-term effectiveness are
inevitably made.

Final Thoughts

The ACE approach is not unique to the
Australian context. It can be adapted for use
in other healthcare contexts. For example, the
approach is being used in the United States
to evaluate obesity-prevention interventions,
and a new study will commence soon in New
Zealand to evaluate cancer control interven-
tions and prevention of other lifestyle diseases.

It has also been used in developing countries to
evaluate healthcare priorities (an example is the
SPICE project in Thailand, which has included
mental health interventions). The Australian
ACE team has successfully translated the meth-
ods to these settings by training local evaluators
and providing ongoing input. Importantly, the
ACE approach should not simply constitute
one-off projects. The science of healthcare pro-
vision is not static but rather evolving, and the
cost-effectiveness of interventions can change
markedly as new interventions and evidence
emerge. It is hoped that such methods con-
tinue to be used in mental healthcare for both
preventive and treatment intervention options.

Last, whether studies such as ACE-
Prevention meet their key purpose—to be use-
ful to decision makers within the health policy
context—remains to be seen. Certainly within
Australia, the commissioning of ACE studies
by government (over and above studies funded
by competitive research grants) is encouraging.
It is also incumbent on researchers to make
their work available and understandable to de-
cision makers. With this in mind, the ACE-
Prevention team has been undertaking “road
shows,” where it has presented results to gov-
ernment departments in Australia and New
Zealand to maximize dissemination and knowl-
edge transfer. There is strong interest at present
in the final report of the ACE-Prevention study
(released in September 2010). We remain op-
timistic that our efforts at dissemination will
bear fruit and that our results will impact health
policy and funding decisions and will improve
healthcare practice.

SUMMARY POINTS

1. A number of effective interventions/programs are designed to prevent mental disorders.
However, deciding which interventions should be funded is not straightforward because
healthcare resources are limited, and there are many competing demands.

2. Assessing Cost-Effectiveness (ACE) is an innovative priority-setting approach based on
economic principles developed in Australia to assist with the difficult task of allocating
healthcare resources. ACE combines technical rigor in economic appraisal with imple-
mentation analysis to ensure that results are comparable and relevant for decision makers.
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3. ACE-Prevention is the most recent ACE study within Australia and included, among
the 150 interventions evaluated, 11 preventive interventions for mental disorders and
suicide.

4. Interventions designed to prevent adult and childhood depression, suicide, and childhood
anxiety provide very good value for money. Problem-solving therapy for people who
deliberately self-harm and treatment for youth who are at ultra-high risk for psychosis
save more resources than they cost. Interventions that are less cost effective include
tightened gun-ownership legislation plus a gun-buyback scheme to reduce gun-related
suicides, and emergency cards for people who deliberately self-harm (which have no
evidence of effectiveness).

5. The quality of evidence upon which the evaluations are based needs to be considered
before recommendations for widespread adoption or further evaluation can be made (e.g.,
most studies have short-term follow-up). Furthermore, issues such as the acceptability
and feasibility of the interventions within individual contexts need to be considered before
recommendations for widespread adoption are made.

6. The ACE approach could be applied to preventive interventions for mental disorders,
although important gaps in the epidemiological information available for many of the
disorders evaluated meant that some of the preferred modeling methods of ACE could
not be realized (particularly a lifetime modeling approach).

7. The ACE methodology can be applied in different healthcare contexts, including but not
limited to mental healthcare sectors. Appropriate modification to account for different
health system designs and issues, such as data tractability and comparability, needs to be
considered to ensure that the approach remains robust.
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