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Abstract
Background: The Global Burden of Disease study has suggested
that mental disorders are the leading cause of disability burden in
the world. This study takes the leading cause of mental disorder
burden, depression, and trials an approach for defining the present
and optimal efficiency of treatment in an Australian setting.
Aims of the Study: To examine epidemiological and service
use data for depression to trial an approach for modelling (i) the
burden that is currently averted from current care, (ii) the burden
that is potentially avertable from a hypothetical regime of optimal
care, (iii) the efficiency or cost-effectiveness of both current and
optimal services for depression and (iv) the potential of current
knowledge for reducing burden due to depression, by applying
the WHO five-step method for priorities for investment in health
research and development.
Methods: Effectiveness and efficiency were calculated in disabil-
ity adjusted life years (DALYs) averted by adjusting the disability
weight for people who received efficacious treatment. Data on
service use and treatment outcome were obtained from a variety
of secondary sources, including the Australian National Survey
of Mental Health and Wellbeing, and efficacy of individual treat-
ments from published meta-analyses expressed in effect sizes.
Direct costs were estimated from published sources.
Results: Fifty-five percent of people with depression had had
some contact with either primary care or specialist services.
Effective coverage of depression was low, with only 32% of
cases receiving efficacious treatment that could have lessened
their severity (averted disability). In contrast, a proposed model
of optimal care for the population management of depression
provided increased treatment contacts and a better outcome. In
terms of efficiency, optimal care dominated current care, with
more health gain for less expenditure (28 632 DALYs were
averted at a cost of AUD295 million with optimal care, versus
19 297 DALYs averted at a cost of AUD720 million with current
care). However, despite the existence of efficacious technologies
for treating depression, only 13% of the burden was averted from
present active treatment, primarily because of the low effective
coverage. Potentially avertable burden is nearly three times this,
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if effective treatments can be delivered in appropriate amounts to
all those who need it.
Discussion: This paper reports a method to calculate the burden
currently averted from cross-sectional survey data, and to calcu-
late the burden likely to be averted from an optimal programme
estimated from randomized controlled trial data. The approach
taken here makes a number of assumptions: that people are accu-
rate in reporting their service use, that effect sizes are a suit-
able basis for modelling improvements in disability and that the
method used to translate effect sizes to disability weight change is
valid. The robustness of these assumptions is discussed. Nonethe-
less it would appear that while optimal care could do more than
present services to reduce the burden of depression, current tech-
nologies for treating depression are insufficient.
Implications for Health Care Provision and Use: There is an
urgent need to educate both clinicians (primary and specialist) and
the general public in the effective treatments that are available for
depression.
Implications for Health Policies: Over and above implementing
treatments of known efficacy, more powerful technologies are
needed for the prevention and treatment of depression.
Implications for Further Research: Modelling burden averted
from a variety of secondary sources can introduce bias at many
levels. Future research should examine the validity of approaches
that model reductions in disability burden. A powerful treatment
to relieve depression and prevent relapse is needed. Copyright
 2000 John Wiley & Sons, Ltd.
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In the Global Burden of Disease (GBD) project1 – 3 depres-
sion was ranked fourth in terms of global burden. It was
predicted to rank second by 2020, but not because the
burden of depression would increase dramatically. Instead
the burden of respiratory infections, diarrhoeal and peri-
natal diseases would lessen, and epidemiological transition
would place more populations at risk of disorders present
in high-income countries.2 Depression is common and is
defined by a persistent lowering of mood, reduction in
energy and decrease in activity.4 The persistence of the
burden of depression, at least in the affluent world, is a
puzzle because four classes of antidepressant drugs, cogni-
tive behaviour therapy and electro-convulsive therapy have
been shown, in replicated randomized controlled trials, to
be significantly superior to placebo.5 In the light of the evi-
dence of efficacious treatment there are three possibilities
as to why the burden of depression persists in established
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market economies: the burden estimates are wrong; people
do not receive treatment; or people do not receive effective
treatment.

Data from the Australian National Survey of Mental
Health and Wellbeing6 were used to inform the report
on the burden of disease and injury in Australia. This
1999 report7 confirmed the original estimates of the burden
of depression and did not suggest that the burden was
decreasing, at least in respect to the estimates of the original
1990 global burden of disease report. Further analysis of
the National Survey data8 showed that the burden persisted
because nearly half of the people who met criteria for a
major depressive disorder during the year did not seek
treatment during the year, and of those that did seek
treatment only half received one of the treatments listed
above. Coverage, competence and compliance are the three
big issues in reducing the burden of any disease by clinical
intervention. In depression, coverage and competence are
poor, a finding evident in other national surveys.9

There are two reasons why efficacious treatments for
depression might not be effective in practice. The first is
the magnitude of the placebo response.10 Depression is an
episodic disorder and spontaneous remission within months
is not uncommon. The placebo effect, the response to the
encouragement of being in treatment, is also considerable.
In randomized placebo controlled trials, the improvement
attributed to spontaneous remission and the placebo effect
are together twice the size of the additional improvement
attributed to the active treatment. Secondly, as depression
is a remitting disorder11,12 doctors have the view that
depression is easy to treat and that recovery from the
episode is the mark of success. Unfortunately it is also
a recurring disorder,13 with a 12 year follow-up of treated
clinic cases showing that people have symptoms for 60%
of the time and meet full diagnostic criteria for 15% of
the time.14 Depression is associated with an increased risk
of premature death, particularly from suicide.15 Twenty
percent, not necessarily the most severe, are resistant to or
reluctant to access treatment.14 Elsewhere we have argued
that depression should be managed proactively as a chronic
disorder.16 It is unreasonable to expect people who have
relapsed, losing motivation and hope in the process, to
actively seek or comply with treatment.

The GBD study introduced a new metric, the disability
adjusted life year (DALY),1 which estimated the years of
healthy life lost by summing premature death and living
with a disability. It was developed as a measure of bur-
den expressed as DALYs lost. Measured burden may be
partially suppressed by existing services,17 resulting in a
lesser burden than would otherwise have been apparent in
the absence of those services. It may therefore be feasible to
determine the impact of current services on observed bur-
den from population service use data. The DALY was also
developed as a measure of outcome in cost-effectiveness
analysis, expressed as DALYs averted. The benefits of a
treatment in DALYs averted can therefore be in reduced
mortality or in reduced morbidity, or both. Reduced mor-
bidity, with which this paper is largely concerned, can be

measured from changes in the disability severity weight.
Depression will be used as the example to illustrate a
method whereby epidemiological and service use data can
inform the reduction in DALYs from current care. The same
procedure will be used to model a hypothetical scenario of
the maximum burden avertable from optimal care. This
approach is illustrated in Figure 1. The overall impact of
current and optimal care in reducing burden, and the maxi-
mum burden avertable from existing technologies, can then
be summarized through the application of the WHO five
step method for priorities for investment in health research
and development.18

This study examines epidemiological and service use
data for depression to trial an approach for modelling (i) the
burden that is currently averted from current care, (ii) the
burden that is potentially avertable from a hypothetical
regime of optimal care, (iii) the efficiency or cost-effec-
tiveness of both current and optimal services for depression
and (iv) the potential of current knowledge for reducing
burden due to depression, by applying the WHO five step
method.18

Method

Definition of Current and Optimal Care

Burden averted from current care was estimated for the
proportion of cases who had met criteria for depression
during the past 12 months who had been in contact with
the health system in the past 12 months. Outcomes for cur-
rent care were attributed to the smaller proportion who had
been in contact with notionally efficacious care (defined
below), estimated from the National Survey.6 Optimal care
represented a hypothetical population management strategy
for depression for present coverage, to estimate the gains
possible if all those already in contact with the health sys-
tem received efficacious treatment. For adults this strategy
was adapted from the New Zealand National Health Com-
mittee work on the treatment of depression,19 and revised
by an expert group for the Royal Australian and New
Zealand College of Psychiatrists evidence-based clinical
practice guideline project (Ellis and Smith, unpublished
manuscript). Depression was stratified by severity, with
the numbers in each category sourced from the Australian
National Survey.6 An additional school-based screening
programme for young people at risk of anxiety and depres-
sion was also included.20

Data Analytic Methods

The data sources and values for calculating burden, burden
averted and costs of care are presented in Table 1.

Calculating the Burden of Disease from Depression
The number of years of healthy life lost to depres-

sion was calculated as the sum of years of life lost due
to premature death (YLLs) and the years lived with dis-
ability (YLDs). YLLs are calculated from the remaining
life expectancy at age of death (how many years one
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Table 1. Summary of variable sources and values for calculating burden, burden averted and efficiency for depression in Australia

Secondary sources Primary sources

Australian National Surveya Literature review Other published sourcesb Commissioned studies

Burden of diseasec

Deaths in population — — 46 —
Prevalence in population 301 613 — — —
Incidence in population 229 890 — — —
Duration in yearsd — 1.3 — —
Disability weighte — — — 0.417

DALYS averted
Disability weight change
Effect size changef

Pharmacotherapy — 0.55 — —
Psychological therapy — 0.82 — —
Self-help therapy — 0.75 — —
1 SD conversion factor — — — 0.152

Costs of careg (AUD)
Current care (per person) — — 2012 —
Optimal care (per person) — — Various unit costs 824

aThe Australian National Survey of Mental Health and Wellbeing6 was a representative survey of households (N = 10 461).
bRefer to reference.7,30 – 32 Data on deaths were from data tables supplied by the Australian Bureau of Statistics.
cICD-104 prevalence modelled in DISMOD to obtain incidence estimates consistent with observed prevalence from the survey and duration from the
literature. The DISMOD disease-modelling computer programme is described by Murray and Lopez.1 Prevalence was adjusted to account for comorbidity.
dEstimate of duration from non-clinical, community samples.11,12 Burden was based on cases and not episodes, and thus the duration is a combination
of the expected number of episodes and the duration of each episode for incident cases.
eFrom Australian-based vignettes valued by general practitioners with the person trade-off method.
fRefer to reference.26 – 28,41

gCosts of current care were based on a top-down approach, by using health system expenditure7 on depression and dividing by the number of people with
depression in treatment. Costs of optimal care were calculated with a bottom-up approach, by specifying a hypothetical disease management strategy
and costing each component.

would have lived if not dying early), applied to all deaths
attributed to depression. YLDs are calculated as the product
of incidence, duration of disabling sequelae and sever-
ity of disability. Severity is measured with a disability
weight derived from preference scores, which have a value
between 0 (best health state imaginable) and 1 (worst
health state imaginable). These weights represent the social
value of a disorder.1 We applied the methods described in
the Global Burden of Disease report1 to Australian data
for 1997 on the mortality and epidemiology of depres-
sion. The sources and values of this data are described
in Table 1. Mortality data was obtained from data tables
supplied by the Australian Bureau of Statistics. Prevalence
was adjusted to account for comorbidity by including only
the 70% of people with depression who nominated it as
their only or main complaint, referred to as core depres-
sion. The episodic nature of depression was accounted for
by using a point prevalence of current cases (the subset of
those with 12 month depression who had been symptomatic
in the previous 4 weeks, 2.2%, N = 301 613). As burden
was based on cases of depression rather than episodes,
duration was estimated from both the expected number
of episodes and their median length.11,12 Internally consis-
tent estimates of incidence were obtained from this preva-
lence and duration through use of the DISMOD software
package,1 developed specifically for this purpose. A dis-
ability weight of 0.417 was used, representing the weighted
mean for mild (weight = 0.09), moderate (weight = 0.34)

and severe (weight = 0.70) depression. These weights were
obtained in a separate study with valuations made using the
person trade-off method, and are similar to those obtained
in a Dutch study.21 In the original study1 age weighting and
3% discounting were applied. These have not been applied
for the present illustration.

Estimating Burden Averted from Current and
Optimal Care

Methods for estimating change in the DALY compo-
nents, particularly those related to YLDs, are still being
developed.22,23 Changes in YLDs requires showing change
in epidemiology (prevalence, incidence, duration) and/or
disability (the preference-based disability weight). Reduc-
tions in prevalence (the number of remitted or cured cases)
were not estimated, as outcome studies usually focus on
reductions in symptoms and disability, seldom reporting
changes in caseness. While it is possible to artificially
define a cut-off for ‘cured’ cases, this approach fails to cap-
ture the gains made by people who improved but did not
remit, and was not adopted. Effectiveness calculations for
both current and optimal care were thus based on estimated
changes in the disability weight, based on the number of
people who had received efficacious treatment. For cur-
rent care this was estimated from self-reported treatment
contacts in the National Survey, with efficacious treatment
notionally defined as seeing a health professional more
than once and receiving either cognitive behaviour ther-
apy or a prescription for medication. For optimal care, a
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hypothetical treatment scenario that modelled ideal treat-
ment is presented. For both current and optimal care, the
change in disability weight due to efficacious treatment was
estimated from meta-analyses of published controlled trials.

Treatment outcome in controlled trials is measured by
changes in symptoms and functioning. Preferences, which
could inform the expected change in disability weight with
treatment, are not. A method was therefore devised to
estimate the reduction in disability weight from observed
changes on symptom and functioning measures expressed
as effect sizes. The effect size measures the superiority
of the treatment group over the control group, expressed
as standard deviation shifts in symptoms and disability.
It incorporates the change made by all those in treatment,
including those who could be classed as ‘cured’ in addition
to those who make more modest gains. A description of the
relationship between this treatment outcome and changes
in preferences would provide a simple method of modeling
preference weight change from the change observed in
controlled trials. This relationship is not available from the
literature in psychiatry, and expert opinion is not ideal.
This relationship for depression (and four other mental
disorders for the purposes of similar analysis) was therefore
described in a prospective fashion by obtaining preference
weights for experimentally manipulated vignettes. Four
descriptions of depression that represented one standard
deviation increments in severity were valued using the
rating scale and time trade-off methods. The difference in
preference score between adjacent vignettes represents the
relationship between a 1 SD improvement in health status
and the associated change in disability weight. The average
improvement in preference score for depression with a one
standard deviation improvement in disability and symptoms
was 0.152, averaged across severity levels and method of
preference elicitation.

A final decision then presents itself: whether to estimate
the benefit of the specific treatments alone or including the
placebo effect. There is one meta-analysis24 that argues that
one-third of the progress of the placebo control group was
due to natural history (spontaneous remission and regres-
sion to the mean) and two-thirds due to the true placebo
effect of being in treatment. In that study the placebo effect
was twice as large as the drug effect, whereas in data col-
lected for another purpose25 we estimate that the placebo
effect, while still important, produced improvement equiv-
alent in magnitude to the active treatment agents. As there
is discussion as to whether the placebo effect is perma-
nent, we have taken the lower of these two estimates. In
each case the non-specific and specific effects are additive.
We therefore provide data that illustrate the burden averted
attributable to the specific or active remedies, and then
to the burden averted that is attributable to the combined
effect of placebo and active treatment but not including the
change due to spontaneous remission.

The calculation of averted disability for both optimal
and current care therefore required the mean effect size
change (with and without the placebo effect), obtained
from the controlled trial literature. Meta-analyses were

selected on the basis of recency and methodological rigor.
Meta-analysis of the efficacious treatment of depression
is associated with a 0.55 SD improvement over placebo
for pharmacotherapy26 and 0.82 for psychological therapy
(cognitive therapy and cognitive behaviour therapy).27

Using the translation factor of 0.152 described above, these
gains would correspond to a 0.084 and 0.125 improvement
in disability weight, respectively, which were then applied
to the proportion of treatment-seekers that had received
each intervention. Improvements that include the placebo
effect (but not the natural history) are 0.168 and 0.250. An
additional estimate of the efficacy of self-help therapies28

was also obtained for the optimal care calculation, with the
effect size of 0.75 converted to a disability weight change
of 0.114 (and 0.228 including placebo). The apparently
greater efficacy of self-help in relation to medication was
due to the milder cases who enroll in trials of self-help.

Efficiency: Cost-effectiveness of Current and Optimal
Treatment

Two estimates of efficiency are calculated for current
and optimal care: the cost per treated case and the cost
per DALY averted. Cost per case for current care was
estimated by simply dividing the number of depressed
people treated in 1997 by the expenditure on depression
for that year. The 1999 Burden of Disease and Injury in
Australia7 listed the amounts spent on each disease category
for 1993/94 (including specialist inpatient and community
mental health services, general practitioner contacts, and
pharmaceuticals). The cost of affective disorders is listed
as $644 million7 (Table 6.6). For the present purposes this
figure will be taken as correct and adjusted for likely
expenditure in 1998/99 (the amount expended on mental
health rose by about a quarter in that time), giving a figure
of $800 million. Depression is only part of the affective
disorders and Kessler in the US National Comorbidity
survey29 reported that 90% of people with an affective
disorder were suffering from depression. Presuming, for
the sake of the present argument, that the costs per case of
dysthymia and mania are comparable, we will use the figure
of 90% of $800 million or $720 million as the amount
expended on depression. We confine our attention to adults,
as expenditure on children is listed separately.

Treatment regimes for optimal care were costed for
each level of depression severity. The cost of optimal
treatment was limited to direct variable costs, such as
staff costs (psychiatrists, clinical psychologists and general
practitioners (GPs)), pharmaceuticals, bed days and treat-
ment programme materials. Unit costs were obtained from
published sources.30 – 32 Cost per treated case was based
on modeled service provision and the unit costs. Total
cost was based on modeled coverage in the Australian
population.

Potential of Current Knowledge for Reducing Burden
Due to Depression

The potential of current knowledge for averting bur-
den due to depression in Australia was estimated using
the WHO five step method for priorities for investment in
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health research and development.18 This framework takes
the total burden of disease (current burden plus burden cur-
rently averted) as a baseline, and calculates the proportion
of total burden averted by current services, potentially
avertable by improved efficiency and unavertable with
existing interventions.

Results

Burden of Depression

The burden of depression for the present analysis was
calculated as 127 166 DALYs lost (YLLs = 284, YLDs =
126 882). YLLs were low due to the small number of deaths
that had depression coded as the primary cause (n = 46),
which all occurred in the 65+ age group. YLDs were
based on a population point prevalence of 2.2%, and a
disability weight of 0.417. As the contribution of YLLs to
DALYs was so small, and the calculations of effectiveness
described below relate to averted YLDs, DALYs in the
analyses below refers to YLDs only.

Effectiveness of Existing Services: Burden Currently
Averted

Of the people with core depression, 32% (N = 205 288)

had received an efficacious treatment (defined as seeing a
health professional more than once and receiving a pre-
scription for medication or cognitive behaviour therapy).
This will be an overestimate because judging from Sturm
and Wells33 not all would have received and taken an
antidepressant. Of this 32%, 24% had received cogni-
tive behaviour therapy and 91% medication. We attributed
the CBT effect size (and corresponding disability weight
change) to the 24% (as this treatment is more effective
than medication), and the antidepressant effect size to the
remaining 76% who did not receive CBT. The DALYs
averted from treatment are thus calculated as the number
receiving adequate treatment multiplied by the change in
disability weight. The disability weight change estimated
from effect sizes for medication (0.084) and psychological
therapy (0.125) were applied to the 76% and 24% of cases
who had received each, respectively. This provided 19 297
DALYs averted through lessened severity, double this if
the placebo effect was added.

Efficacy of Optimal Care: Burden Potentially Averted

There are two target populations for optimal care. We
are firstly modelling the delivery of services to adults
that seek treatment (see Table 2), which represents the
55% (n = 357 903) with core depression who consulted
once or more times for a mental problem during the year.
The second group are young people at risk of develop-
ing anxiety and depression. Early intervention can reduce
the risk of developing depression in those at risk, which
will result in a lowered prevalence in the future from the
reduction in incidence. A hypothetical disease management

regime for adults, based on clinical practice guidelines,19

and young people at risk is shown in Table 2, and is
described in some detail below. Adults with depression
are categorized by severity (mild, moderate, severe, severe
with pronounced comorbidity or treatment-resistant depres-
sion).

(i) Young people at risk. Those identified as being at risk
of anxiety or depression (15% of all people aged 13
years 20) should have a 20 hour group programme on
coping with emotions and stress. While the costs are
incurred in the reference year, the benefits are incurred
in the future, and thus are not included in the estimate
of DALYs averted.

(ii) Mild depression. 50% will remit spontaneously or after
seeing a GP for two sessions, and a further 20% will
elect to use self help books to recover. The remaining
30% will see a GP five times for counselling and
structured problem solving and 5% will take an SSRI
for three months and a similar number will seek
psychological therapy for six sessions.

(iii) Moderate depression. 30% will remit spontaneously
or with self-help books after two sessions with a GP,
the remainder will average six sessions of psychoe-
ducation, counselling and structured problem solving
with a GP, 50% will take an SSRI for 6 months and
20% will be referred for six sessions of psychological
therapy.

(iv) Severe depression. 10% will remit spontaneously or
with self-care after four sessions with a GP, the
remainder will see a GP for an average of eight
sessions for psychoeducation, counselling and struc-
tured problem solving; 80% will take an SSRI for 12
months, 20% will have six sessions of psychological
therapy, 50% will see a specialist an average of four
times, 10% will spend an average of 8 days in hospital
and a further 10% will require 20 sessions of support
from a community health service.

(v) Severe depression with pronounced comorbidity. All
will see a GP for eight sessions in the year and all
will see a specialist an average of eight times. All will
take an SSRI for 12 months and 20% will also receive
six sessions of psychological therapy. 20% will spend
an average of 10 days in hospital during the year and
20% will need an average of 20 sessions of support
from a community mental health service or drug and
alcohol service.

(vi) Treatment-resistant depression. Some 20% of all peo-
ple with a depressive illness become chronic and treat-
ment resistant whatever is done. They are not always
the most severe. We have done two surveys: one a
15 year follow-up of cases from specialist care34 and
the other a six month follow-up of cases identified
in general practice.35 On the basis of these surveys it
is likely that many cease treatment, and we can esti-
mate that 20% would find the self-help book useful.
As Calman36 argued, they are entitled to continuing
primary and emergency care. We have estimated an
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Table 3. Comparative efficiency of current and optimal care for depression in Australia: current care is in relation to the 32% of cases
who had been in contact with efficacious care in the past year, and optimal care is a hypothetical treatment strategy for the 55% of cases
who had been in contact with services in the past year

Current care Optimal care

Excluding Including Excluding Including
DALYs averted and efficiency placebo effect placebo effect placebo effect placebo effect

DALYs averted from reduced disability
N (%) who received efficacious carea 205 288 (32%) 205 288 (32%) 357 903 (55%) 357 903 (55%)
Disability weight gainb 0.094 0.186 0.080 0.160
DALYs averted 19 297 38 594 28 632 57 264

Efficiency
Total cost of treatment (AUD million) 720 720 295 295
$ per DALY averted 37 312 18 656 10 301 5150

aEfficacious care was defined as more than one contact from a health professional and receiving medication or cognitive behaviour therapy.
bAverted disability was estimated from effect size change from meta-analyses for efficacious interventions, converted to a disability weight change based
on an observed association between symptom and functioning improvement and preference weight change (see ‘Method’).

average of 12 GP consultations, and estimated that
50% will be on maintenance SSRIs and that 5% will
need an average of 8 days respite care in hospital.

Averted disability for this hypothetical, optimal care
strategy was calculated by applying the disability weight
changes as described above to the proportions in each
severity category who received medication, psychological
therapy or self-help (the manual provided by a general
practitioner). This resulted in a weighted disability weight
change of 0.080 for optimal care of depression when strat-
ified by severity and with a disease management approach.
This is less than the 0.094 disability weight change for
current care because no improvement (only maintenance)
is credited to the 20% who are treatment resistant. However
under optimal care this weight change of 0.080 is applied
to more people. There were 357 903 people receiving treat-
ment under the optimal care strategy, and this therefore
resulted in 28 632 DALYs averted (57 264 including the
placebo effect).

Efficiency: Cost-effectiveness of Current and Optimal
Treatment

(i) Current care. The cost-effectiveness of current services
can be estimated by comparing the number of people
treated and burden averted to the total health expen-
diture on depression. From the National Survey we
have previously noted that the treated prevalence of
core depression in Australia was 357 903 adults. The
average cost per treated case was therefore $720 mil-
lion divided by 357 903 or $2012 per case, a third of
the costs, according to the Burden of Disease report,7

being attributed to inpatient treatment. We earlier esti-
mated that 19 297 DALYs were averted with specific
treatment. This equates to a cost effectiveness figure
of $37 312 per DALY averted and $18 656 per DALY
averted if the placebo effect is added. These calcula-
tions are presented in Table 3.

(ii) Optimal care. The efficiency of optimal care for
depression was examined both in terms of the calcu-
lated costs per case, and the cost-efficacy in DALYs
averted (refer to Table 3). The total cost for prevention,
cure and care of optimal treatment was $295 million,
less than half the present budget allocated to the task.
The average cost was $824 per treated case, presuming
that all doctors carried out the planned treatment and all
patients complied with the treatment. Part of the saving
is because only 20% of the budget is expended on inpa-
tient care and this represents only one-third of what
is spent currently. However, the number of ambula-
tory consultations with a health professional increased
from the average of 3.6 per treated case in the sur-
vey to 10 per treated case in this modelling. With a
total cost of direct treatment at just under $295 million
and 28 632 DALYS averted, this represents $10 301 per
DALY averted, half this if the effects of placebo are
added.

The efficiency of current specific treatments for depres-
sion previously calculated was $37 312 per DALY averted.
This is substantially more than the $10 301 per DALY for
optimal care, which even in practice, should be no more
than double this. The value for current specific treatment
is nearly four times higher than optimal care, attributed
in part to the inordinate current use of inpatient facilities
for depression, especially in private hospitals and in the
non-psychiatric beds of general hospitals.

Potential of Current Knowledge for Reducing Burden
due to Depression

We can now make some statements about the present and
potential performance of the health sector in relation to
the treatment of depression. Figure 2 presents the relative
shares of the burden that can and cannot be averted with
existing tools. The area in each box is the product of effec-
tive coverage in the population and the combined efficacy
of existing technologies for treating depression. Effective
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100%

67%

36%

0% 32% 100%
Effective coverage in population

Combined efficacy of intervention mix

(c) Unavertable with existing interventions
(33%)

Additional avertable including placebo effect
(31%)

(b) Additional avertable with improved efficiency
(23%)

(a) Averted with current
mix of interventions

and coverage
(13%)

Figure 2. Relative shares of the burden of depression that can and cannot be averted with existing tools, adapted from the WHO five-step
model for analysing the burden of a health problem to identify research needs (refer p. 7 of reference 18). Percentages represent the
proportion of total burden (area represented by the whole box) that is (a) currently being averted by existing services, (b) additional
burden that could be averted with improved efficiency and (c) burden that is not able to be averted with existing interventions. Additional
burden averted when the placebo effect is included is shown separately. An additional possibility for the mix of interventions within the
WHO model, avertable with existing but non-cost-effective interventions, is not applicable to depression

coverage for the current mix of services was defined from
the proportion of cases currently receiving efficacious treat-
ment (32%). Potential effective coverage was estimated at
100%, as with improved efficiency Australia could afford
to treat all people with depression.

Based on the above calculations, the current mix of
specific treatments averts 13% of the total burden of depres-
sion in Australia. At present coverage, 20% of the burden
could be averted with optimal care. If we pro rata this to
100% coverage, we find that the maximum possible bur-
den averted through the perfectly efficient application of
existing knowledge is 36%. This leaves 64% of the bur-
den of depression that is not avertable with current specific
treatments, although this halves once the placebo effect is
added. This points to a substantial need for research into
both the primary prevention of depression, and into discov-
ering newer and more powerful intervention strategies.

Discussion

Using the WHO five-step method18 we are investigating
why the burden of each major mental disorder persists.
When there are efficacious treatments we plan to enquire
what is the power of the most cost-effective programme of
treatment. We used the DALY as it is both a measure of

burden and a measure of outcome for economic analysis,
with cost effectiveness analysis the most suitable project
evaluation technique for this type of non-monetary outcome
measure.37 In this paper we report a method to calculate
the burden currently averted from cross sectional survey
data and to calculate the burden likely to be averted
from a new treatment programme, with the method relying
on a reduction in disability weight. Taking depression as
an exemplar we show that some 13% of the burden of
depression is currently being averted by specific treatment
at a cost of some $37 000 per DALY gained. If a stepped
care model that incorporates prevention, self-care, primary
care and specialist care is implemented, the present budget
would allow effective coverage to increase to 100%, the
burden averted by specific treatment to increase to 36%
and the efficiency to increase to $10 000 per DALY gained.
The burden averted if the placebo response is added to
the equation is correspondingly greater. However complete
coverage is unlikely and therefore the savings from efficient
treatment could be spent elsewhere in the health system.

Threats to Validity

These calculations are to demonstrate a method. The results
depend on the accuracy of the cost figures supplied by
the Australian Institute of Health and Welfare7 and on
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the treated prevalence data obtained from the National
Survey of Mental Health and Well-Being.6 Both are best
estimates. While the results themselves are interesting, the
assumptions implicit in the calculations, and the sensitivity
of our conclusions to alternative estimates or methods of
calculation, need to be examined.

The sensitivity of the DALY as an outcome measure for
low-mortality disorders has received little investigation,22

and may have contributed to our low estimates of bur-
den averted. More broadly, concern has been expressed at
the sensitivity of summary measures such as QALYs (and
thereby DALYs) to the gains observed in mental health
trials.38 – 41 The present calculations did not include averted
mortality or prevalence. As with other studies the present
calculations of burden from depression did not directly
include suicide,1,7 although an increased all-cause risk of
excess mortality15 was modelled. If some of the suicide
deaths in Australia were attributed to depression as the
primary cause of death, the total burden would increase,
thereby reducing the proportion of burden averted. This
is because there is a paucity of evidence that treatment
reduces suicide in people with depression.42 Averted preva-
lence was not modelled as changes in casesness are gen-
erally not measured in psychiatry, those for depression
represent arbitrary cut-offs of what constitutes a ‘cure’, and
do not include the gains made by people who improve
but do not remit. DALYs averted were thus modelled
from changes in disability severity, using trial outcomes
expressed in effect sizes which includes the gains made by
all in treatment. For current care, these gains were applied
to the people who reported they had received medication
or cognitive behaviour therapy. This self-reported service
use could potentially have been underestimated; however,
there is evidence that survey respondents are more likely to
overestimate rather than underestimate their service use.43

We have erred on the side of conservatism in that we
have added no averted burden due to primary prevention of
depression in adolescents (via the prevention of anxiety),
firstly because that work is in its infancy and secondly
because the benefits accrue some time in the future. How-
ever it is of interest to note that if this averted prevalence
could have been included an additional 3916 DALYs, or
3% of the burden of depression, would be averted. This is
based on evidence that 65% of those at risk would develop
a depressive episode.44

The validity of our method to translate RCT data into
changes in preferences remains to be investigated. Our
estimated benefit over placebo for the disability weight
was 0.094 for current care (applied to the small number
of people who received efficacious care) and 0.080 for
optimal care (applied to all cases currently in treatment
but including no benefit for the 20% of treatment resistant
depression). One medication trial in depression included
preference assessment alongside symptom assessment.45 In
this study an effect size improvement in symptoms was par-
alleled by a 0.04 shift in preference score, half the value
used in the present study. While this is only one study,

our apparently conservative effect size approach may actu-
ally have been generous in estimating outcome. We are
currently exploring another method of examining this rela-
tionship. There are an adequate number of treatment trials
across medicine (but not in psychiatry) that have used
both symptom/disability measures and preference tech-
niques concurrently. A quantitative review of this literature
is currently in progress, and our preliminary results indi-
cate that, on average, a one standard deviation improvement
in health status (generic and/or disease-specific measures)
is associated with a 0.206 shift in absolute value on the
0–1 preference scale (elicited by one or more of visual
analogue scale, time trade-off or standard gamble). The
studies reviewed include a diverse array of disorders, such
as arthritis, HIV, prostate cancer, fibromyalgia and kid-
ney transplant. This size of shift is comparable to that
observed in our prospective study for the five mental disor-
ders described earlier, where the overall shift for all mental
disorders was 0.173, and that for depression 0.152 per one
standard deviation effect size change.

Assumptions have also been made in our top-down
approach to costing current care, and our bottom-up
approach to costing optimal care. The $720 million cost
of current care was based on taking estimated health sec-
tor expenditure on affective disorders,7 and apportioning
a share to depression. Should a higher cost have been
apportioned to the treatment of the 10% of people with
dysthymia or mania? If we double that cost, then the
cost effectiveness of current treatment drops to $33 166
per DALY ($16 583 including placebo), which is not sub-
stantially different to the original estimate of $37 000 per
DALY. Apart from direct care resources (hospital, medical,
pharmaceutical and outpatient) the $720 million for direct
care cost also includes expenditure on nursing homes, non-
governmental residential facilities, research and administra-
tion. If we remove this component the cost drops to $545
million, or $28 243 per DALY averted ($14 121 including
placebo), and again this is still substantially more than
the cost for optimal care. Furthermore, we also made a
bottom-up estimate of current care costs by costing the
reported total service use of people with depression from
the National Survey (inpatient, mental health teams, general
practitioners, pharmaceuticals and other health profession-
als). This gave a figure of $425 million, or $22 024 per
DALY ($11 012 with placebo). Even with our most con-
servative figure for current care (from bottom-up costing),
optimal care still dominates, as it is both less expensive
and more effective.

Why does the specific component of ideal treatment
at complete coverage only avert 36% of the burden of
depression? In part this could be an artifact of the method
of calculation; we argued this is not so as the method of
using effect size superiority over the placebo group does
not credit medical care with the placebo effect, which,
in depression, is considerable. When this is added the
burden averted doubles. Even so, perhaps we do lack strong
specific treatments for depression. Certainly the long-term
follow-up of the US Depression Study Group14 is equally
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pessimistic, for in that study specialist care made small
inroads on the wellbeing of the cohort in the longer term.
One of our aims of the present study was to trial a
method for defining a realistic goal for the health system in
reducing the burden of depression. We would conclude that
a realistic goal with current technologies perfectly applied
will be less than the 67% burden averted (when including
placebo), but greater than the 36% burden averted (without
placebo).

Implications

This paper began as an exploration of the feasibility of
using epidemiological data to estimate the burden of dis-
ease currently averted. The ability to calculate change in
disability weight from effect size allowed us to extend this
method to calculate the burden likely to be averted if opti-
mal care was instituted. That optimal care results in a better
outcome is to be expected. It is so cost-effective that with
the money saved it would be possible to afford preven-
tion for all at risk and effective coverage for all prevalent
cases of depression, and this is valuable information. On
the basis of the present cost-efficacy calculations for opti-
mal care, and shadow price estimates at which developed
countries cease to be able to afford treatments,46 optimal
treatment for depression should be afforded even if the
cost-effectiveness is double the hypothesized cost efficacy
figure. The implication is that we need to reorganize the
delivery of services for depression. Strategies are required
to both educate and encourage clinicians in using evidence-
based technologies, but also to educate patients to recognize
their depression and seek appropriate help. The information
that is of concern is that even if all were treated as best
we presently know how, and every doctor optimized the
placebo response and every patient complied diligently, a
third of the burden would remain. In a well run health sys-
tem in the real world one might only be able to avert half
the burden of depression. We simply need more and better
ways to prevent and treat depression. In the light of the
WHO Ad Hoc Committee model,18 this is a matter that
calls for serious investment in research.
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