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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.
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INTRODUCTION

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

Mihalopoulos et al.

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 thatare 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 etal. 2003, Luppa etal. 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 etal. 2004). Itis 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).

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
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

overall results

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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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)
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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
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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
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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,

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 etal.
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 pointis 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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Quality-adjusted

life year (QALY):
measure of health
status that includes
mortality (years lived)
and morbidity (quality
of years lived)
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ICER: incremental
cost-effectiveness ratio
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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 Fournal (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

Mihalopoulos et al.

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.
Opverall, 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
(thatis, 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
almostimpossible 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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Overview of ACE

Process

Figure 1

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 Question
* Researcher initiated
+ Decision-maker initiated

l

Create Working Group of stakeholders

Select interventions
* Agree selection criteria
* Apply to get agreed work program

|

Confirm evaluation methods
+ Technical analysis ($ cost per QoL measure)
« 2" stage filters (equity, acceptability, etc)

}

Undertake technical analysis & 2" stage filters

+ Cost-efficacy to cost-effectiveness & acceptability

l

Agree findings and disseminate

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