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Aims. School-based psychological interventions encompass: universal interventions targeting youth in the general
population; and indicated interventions targeting youth with subthreshold depression. This study aimed to: (1) examine
the population cost-effectiveness of delivering universal and indicated prevention interventions to youth in the popu-
lation aged 11-17 years via primary and secondary schools in Australia; and (2) compare the comparative cost-effect-
iveness of delivering these interventions using face-to-face and internet-based delivery mechanisms.

Methods. We reviewed literature on the prevention of depression to identify all interventions targeting youth that
would be suitable for implementation in Australia and had evidence of efficacy to support analysis. From this, we
found evidence of effectiveness for the following intervention types: universal prevention involving group-based psy-
chological interventions delivered to all participating school students; and indicated prevention involving group-based
psychological interventions delivered to students with subthreshold depression. We constructed a Markov model to as-
sess the cost-effectiveness of delivering universal and indicated interventions in the population relative to a ‘no inter-
vention’ comparator over a 10-year time horizon. A disease model was used to simulate epidemiological transitions
between three health states (i.e., healthy, diseased and dead). Intervention effect sizes were based on meta-analyses
of randomised control trial data identified in the aforementioned review; while health benefits were measured as
Disability-adjusted Life Years (DALYs) averted attributable to reductions in depression incidence. Net costs of deliver-
ing interventions were calculated using relevant Australian data. Uncertainty and sensitivity analyses were conducted
to test model assumptions. Incremental cost-effectiveness ratios (ICERs) were measured in 2013 Australian dollars per
DALY averted; with costs and benefits discounted at 3%.

Results. Universal and indicated psychological interventions delivered through face-to-face modalities had ICERs
below a threshold of $50 000 per DALY averted. That is, $7350 per DALY averted (95% uncertainty interval (UI): dom-
inates — 23 070) for universal prevention, and $19 550 per DALY averted (95% UI: 3081-56 713) for indicated prevention.
Baseline ICERs were generally robust to changes in model assumptions. We conducted a sensitivity analysis which
found that internet-delivered prevention interventions were highly cost-effective when assuming intervention effect
sizes of 100 and 50% relative to effect sizes observed for face-to-face delivered interventions. These results should, how-
ever, be interpreted with caution due to the paucity of data.

Conclusions. School-based psychological interventions appear to be cost-effective. However, realising efficiency gains
in the population is ultimately dependent on ensuring successful system-level implementation.

Received 13 December 2015; Accepted 20 June 2016; First published online 11 August 2016

Key words: Adolescent, child, cost-effectiveness analysis, depressive disorder, economic evaluation, major depression, primary
prevention.

* Address for correspondence: Y. Y. Lee, MHEcon(Adv). Queensland Centre for Mental Health Research, The Park — Centre for Mental Health,
Locked Bag 500, Sumner Park BC, QLD 4074, Australia.
(Email: y.lee5@uq.edu.au)


mailto:y.lee5@uq.edu.au

546 Y. Y. Lee et al.
Introduction

Major depression (a.k.a., major depressive disorder) is
the second leading cause of years lived with disability
(YLDs) and mental health burden both in Australia
and across the globe (Murray et al. 2012; Ferrari et al.
2013). Implementing strategies to reduce the burden
of major depression has, in turn, become a top mental
health priority (Pirkis et al. 2005, WHO, 2012).
Conventional treatments for major depression (e.g.,
antidepressant drugs and psychological therapy) are
efficacious and cost-effective (Whiteford et al. 2013),
but are constrained in their capacity to reduce the
population burden of major depression (Andrews
et al. 2004; Jorm, 2014). For example, Andrews et al.
(2004) found that around 66% of the overall burden
of major depression would remain unaverted by
evidence-based treatments despite an optimal effective
coverage of 100%. This highlights the importance of
disease prevention as an alternate strategy for redu-
cing the burden of major depression.

Most depressive disorders have their initial onset
during the formative years of childhood and adoles-
cence (Thapar et al. 2012; Patton et al. 2014). In turn,
schools are increasingly being recognised as an import-
ant platform for the widespread delivery of preventive
mental health interventions (Fazel et al. 2014a, b).
School-based prevention interventions for depression
typically involve delivering a series of modules that
have been adapted from conventional psychothera-
peutic interventions (usually cognitive-behavioural
therapy or CBT) and are categorised according to the
target population (Stockings et al. 2016). These include:
(1) ‘universal prevention” which targets everyone in
the population regardless of underlying risk; (2) ‘se-
lective prevention’ which targets population sub-
groups with an elevated risk profile (e.g., children of
parents with a mental illness or pregnant women at
risk of perinatal depression); and (3) ‘indicated preven-
tion” which targets high-risk individuals with sub-
threshold symptoms that fall just below the
diagnostic threshold for a mental disorder (Mrazek &
Haggerty, 1994).

A recent review demonstrated that school-based
psychological interventions are cost-effective in pre-
venting the onset of depressive disorders in youth
(Mihalopoulos & Chatterton, 2015). Likewise, an
Australian study by Mihalopoulos et al. (2012) found
that delivering a school-based indicated prevention
intervention to youth aged 11-17 years was cost-
effective. Since the publication of these studies, how-
ever, there have been several advances in the literature
with regards to: (1) the epidemiology of depression
(Slade et al. 2009; Vos et al. 2015); (2) the efficacy of
universal school-based prevention (Merry et al. 2011);

and (3) internet-based delivery of psychological inter-
ventions as an alternative to face-to-face delivery
(Andrews & Titov, 2010; Calear & Christensen, 2010).
To date, no study has concurrently analysed the popu-
lation cost-effectiveness of universal and indicated pre-
vention interventions among youth, delivered via the
internet or face-to-face. Our study will build upon pre-
vious work undertaken by Mihalopoulos et al. (2012)
which examined the cost-effectiveness of indicated
prevention for depression in Australian school stu-
dents. It aims to: (1) examine the population cost-
effectiveness (i.e., value for money) of delivering indi-
cated and universal prevention services to youth in the
population aged 11-17 years via primary and second-
ary schools in Australia; and (2) compare the compara-
tive cost-effectiveness of delivering these interventions
using face-to-face and
mechanisms.

internet-based  delivery

Methods
Analytic approach

This economic evaluation used a standardised approach
for assessing cost-effectiveness (ACE) previously devel-
oped for evaluating health care interventions in the
Australian context (Carter et al. 2008; Mihalopoulos
et al. 2013). We reviewed literature on the prevention
of depression to identify all interventions targeting
youth aged 5-17 years that: (1) would be suitable for
implementation in Australia; and (2) had evidence of ef-
ficacy to support analysis. Multiple studies of the same
type of intervention were combined in a meta-analysis.
We excluded studies that were too heterogeneous to:
enable a precise definition of the intervention and com-
parator; or accurate measurement of resources used.
Interventions were selected based on the strength of evi-
dence of effectiveness (internal validity) and generalis-
ability of the setting/population to the Australian
context (external validity).

We developed a decision-analytic model to calculate
the costs and benefits of implementing chosen inter-
ventions in the Australian context among youth aged
11-17 years (see Section 1.2 of the supplementary ap-
pendix for rationale). The baseline analysis modelled
intervention pathways using best available informa-
tion on costs and benefits from a range of data sources
for demography, disease epidemiology and burden,
health system costs and cost offsets that best describe
services in the Australian context. In the absence of
Australia-specific information, we used data from
intervention trials to inform decision modelling.
Assumptions were made to fill data gaps for several
model parameters, which were tested in subsequent
univariate sensitivity analyses. Detailed inclusion
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criteria for input model parameters are shown in
Section 1 of the supplementary appendix. This study
adopted a ‘health and education’ sector perspective,
which encompassed the cost and health consequences
accruing to: students and parents; school staff; health
care providers; and third-party payers. Productivity
costs (i.e., decreased labour productivity and/or absen-
teeism attributable to poor health) fall beyond the
health/education sector and were thus excluded.
Time and travel costs of intervention participants
were excluded from the baseline analysis, but included
in a sensitivity analysis.

We conducted a cost-utility analysis, which evalu-
ated health outcomes using Disability-adjusted Life
Years (DALYs), rather than the Quality-adjusted Life
Year (QALY) measure. These were calculated using
disability weights that employ a standardised set of
weights across all diseases (Salomon et al. 2015). We
developed a cost-effectiveness model using Microsoft
Excel 2013 to calculate incremental cost-effectiveness
ratios (ICERs), which were evaluated with respect to
a willingness-to-pay threshold of $50000 per DALY
averted commonly used in Australia (Harris et al.
2008; Vos et al. 2010). The costs and benefits of the
intervention were both discounted at a rate of 3% per
annum with respect to a 2013 reference year. Health
price deflators from the Australian Institute of Health
and Welfare (AIHW) were used to convert costs into
2013 Australian dollars (AIHW, 2014). This study con-
forms to Consolidated Health Economic Evaluation
Reporting Standards (CHEERS) (Husereau et al. 2013).

Intervention effect sizes for face-to-face delivery

A meta-review by Stockings et al. (2016) collected data
from randomised control trials (RCTs) comparing the
efficacy of interventions preventing the onset of
major depression in youth aged 5-18 years relative to
no intervention, placebo or usual care. The inclusion
criteria for our model encompassed RCT studies evalu-
ating changes to the number of incident cases of major
depression regardless of whether they are measured
using structured clinical interviews or cut-offs on a de-
pression symptom rating scale. We excluded RCT
studies evaluating outcomes with respect to changes
in the mean score on a depression symptom rating
scale. This was due to methodological difficulties in
determining how changes to a mean score on a depres-
sion scale translate into corresponding changes to the
number of incident cases.

We found sufficient evidence to meta-analyse three
face-to-face intervention types: (1) universal preven-
tion involving group-based psychological interven-
tions delivered to all participating school students;
(2) indicated prevention involving group-based

psychological interventions delivered to students
with subthreshold depression; and (3) indicated pre-
vention involving self-help bibliotherapy delivered to
students with subthreshold depression. Group-based
psychological interventions typically involve: a teacher
or external facilitator; delivering a series of interven-
tion modules based on psychotherapeutic approaches
such as CBT; to a group of students in the classroom
setting. By contrast, self-help bibliotherapy involves
students reading a book containing adapted psycho-
therapeutic modules.

We calculated pooled intervention effect sizes
(expressed as a risk ratio) for each intervention type
6-month follow-up,
follow-up and 2-year follow-up. Intervention out-
comes were meta-analysed using the ‘quality effects’
(QE) model — which gives greater weight to studies
that have a lower risk of bias, as measured using the
Cochrane Collaboration’s Risk of Bias tool (Doi et al.
2015). All meta-analyses were conducted using
MetaXL 3.0, an Excel add-in developed by EpiGear
International Pty Ltd (EpiGear, 2015).

at: post-intervention, 1-year

Intervention effect sizes for internet-based delivery

The policy relevance of internet-delivered prevention
interventions (Calear & Christensen, 2010; Reyes-
Portillo et al. 2014; O’Dea et al. 2015) provided a clear
rationale for modelling online prevention interven-
tions. However, two relevant RCTs identified in the
meta-review, which examine the efficacy of internet-
delivered prevention interventions (Calear et al. 2009;
Wong et al. 2014), were excluded as they reported
changes to mean scores on a depression scale. A way
of modelling online prevention interventions would
involve assuming that their effect sizes would be
equal to some proportion of the pooled intervention ef-
fect sizes calculated for face-to-face prevention inter-
ventions. This assumption is somewhat reasonable as
treatment interventions for adult mental disorders
have comparable efficacy when delivered through ei-
ther face-to-face or internet-delivered modalities
(Calear & Christensen, 2010; Cuijpers et al. 2010;
Andersson et al. 2014). However, we deemed this as-
sumption too heroic and excluded internet-based pre-
the baseline model;
choosing instead to model them in a sensitivity

vention interventions from

analysis.

Modelling intervention pathways

In the baseline analysis, we chose to model interven-
tion pathways for which we derived pooled interven-
tion effect sizes that reached the 5% level of
significance. Universal and indicated psychological
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interventions were included in the baseline model,
while indicated bibliotherapy was excluded (see
Section 2 of the supplementary appendix). The struc-
ture of the model was based on intervention pathways
adapted from the intervention literature. The steps for
modelling universal and indicated psychological pre-
vention broadly involved: (1) identifying the popula-
tion eligible to receive the intervention; (2) estimating
health benefits occurring in hypothetical “intervention’
and ‘comparator’ scenarios; and (3) calculating the
costs associated with each scenario. A comparative
analysis was conducted whereby we evaluated the
total health impacts and costs that accrue under an
intervention scenario with reference to a ‘no interven-
tion” counterfactual scenario. The intervention scenario
simulated how the widespread delivery of universal
and indicated prevention would impact on the inci-
dence of depression in the eligible population.

Eligible population

The population eligible for intervention differed be-
tween universal and indicated prevention interven-
tions. Both intervention pathways start with youth
aged 11-17 years in the 2013 Australian population.
In the case of universal prevention, the eligible popula-
tion involved youth: (1) who attend a participating
school; and (2) whose parent’s/guardian’s provide con-
sent for their children to participate in the intervention.
Ambiguity around the true likelihood of school partici-
pation in the population led us to assume a 100% par-
ticipation rate (an assumption we tested in a sensitivity
analysis); while the proportion of students who obtain
parental consent was based on available data extracted
from intervention studies. The eligible population for
indicated prevention encompassed students with sub-
threshold depression. Identifying these students
involved: (1) screening students at participating
schools for elevated depressive symptoms; and (2) con-
ducting further diagnostic testing to identify students
without a depression diagnosis. Like universal preven-
tion, we assumed a 100% school participation rate (the
impact of which was tested in a sensitivity analysis).
The intervention pathway next involved screening for
subthreshold depression by assuming in-class dissem-
ination of the Center for Epidemiologic Studies
Depression Scale (CES-D). Students who scored
above a CES-D cut-off of 16 would be invited to under-
go a diagnostic clinical interview with a psychologist.
Those subsequently failing to meet diagnostic criteria
for major depression were identified as having sub-
threshold depression. The student participation rate
was, once again, calculated using available data from
intervention studies. Detailed methods describing the
calculation of the eligible population (partitioned by

age and sex) are presented in Section 3 of the supple-
mentary appendix.

Health benefit modelling

We developed a multiple cohort Markov model to
simulate disease dynamics that would occur with/
without the delivery of universal and indicated pre-
vention interventions (Habbema et al. 2010; Lee et al.
2013). An adapted DisMod 2 model was used to simu-
late how a population cohort moves between three
health states over time — i.e., healthy, diseased and
dead (Barendregt et al. 2003). In the universal preven-
tion scenario, the ‘healthy” and ‘diseased” health states
respectively correspond with those in the at-risk popu-
lation and those with major depression. For indicated
prevention, the ‘healthy’ state was substituted by a ‘sub-
threshold depression’ state encompassing the eligible
population with subthreshold depression. Transitions
between health states correspond with known epi-
demiological parameters (i.e., incidence, remission,
case fatality and other mortality). Diagrams of these
models are presented in Section 4.1 of the appendix.
Our model calculated annual transitions between health
states for each age-sex cohort over a 10-year time hori-
zon — which is sufficient to evaluate the health impacts
of preventive interventions (Tan-Torres Edejer et al.
2003). The model assumed that all interventions are
fully implemented and operate under ‘steady state’ con-
ditions — i.e., trained staff and necessary infrastructure
are available to deliver all interventions, which operate
in accordance with their effectiveness potential (Carter
et al. 2009; Vos et al. 2010).

In the baseline analysis, we modelled intervention
effect sizes for follow-up points that reached a 5%
level of significance; assuming a null intervention ef-
fect size (i.e., no effect) for follow-up points that did
not reach statistical significance. The impact of model-
ling non-significant intervention effect sizes and ex-
trapolating intervention effects using an exponential
decay function over the longer term was tested in a
sensitivity analysis. Previous meta-analyses included
RCTs that measure the number of incident cases
using cut-offs on a depression rating scale (Merry
et al. 2011). There are, however, criticisms regarding
the diagnostic validity of depression rating scales
(Stockings et al. 2015). As such, we conducted a sensi-
tivity analysis to test the impact of modelling pooled
intervention effect sizes that only include RCTs using
a structured clinical interview. In the baseline model,
we also meta-analysed RCTs regardless of whether
they used an intention-to-treat (ITT) approach or not.
A subsequent assumption in the model was that
pooled effect sizes account for imperfect adherence
(i.e., non-compliance and loss to follow-up) based on
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an ITT approach. A sensitivity analysis was conducted
to test the validity of this assumption by modelling
pooled intervention effect sizes based solely on RCTs
using an ITT approach.

Our model calculated the total life years lived under
the intervention and comparator scenarios, whereby
the impact of prevention involved reductions in the
current incidence of major depression — i.e., multiply-
ing the incidence rate with the risk ratio of intervention
efficacy at applicable time points over the 10-year time
horizon. Mitigating the number of healthy (or sub-
threshold) people who transition to the depressed
health state leads to: fewer prevalent YLDs; and a
greater number of life years lived via a reduction in ex-
cess deaths attributable to major depression. The joint
impacts on morbidity and mortality, in turn, lead to a
greater number of DALYs averted in the intervention
population relative to the comparator. The approach
used by this model to simulate the transition from
being at-risk to becoming depressed differs from that
used by Mihalopoulos et al. (2012) — which used tran-
sition probability data derived from RCT studies, ra-
ther than population incidence rates.

Prevalent YLDs were calculated by multiplying the
prevalence rate calculated by the model with an appro-
priate disability weight. In the baseline analysis, we

derived a composite disability weight for major de-
pression by calculating the weighted average of GBD
2013 disability weights for mild, moderate and severe
depression (Salomon et al. 2015). This weighted aver-
age was based on a severity distribution derived
from the GBD study (Ferrari et al. 2013); which calcu-
lated the comorbidity-adjusted proportion of mild,
moderate and severe depression using validated
SF-12 cut-offs from the 1997 National Survey of
Mental Health and Wellbeing (NSMHWB) (Burstein
et al. 2015). We conducted a sensitivity analysis to test
the impact of using an alternative severity distribution
based on DSM-1V diagnostic algorithms for mild, mod-
erate and severe depression in the 1997 NSMHWB — as
used in the previous study by Mihalopoulos et al.
(2012). In addition, we conducted a sensitivity analysis
to test the impact of using utility weights, in the place of
disability weights, to calculate QALYs. We sourced data
from a meta-analysis by Mohiuddin & Payne (2014)
which calculated pooled utility weights for the most
common direct and indirect valuation methods used
to elicit utilities for major depression — i.e. standard
gamble (direct) and EuroQol-5-dimension (EQ-5D) (in-
direct). Input epidemiologic parameters are briefly out-
lined in Table 1, with detailed methods presented in
Section 4 of the supplementary appendix.

Table 1. Input parameters and uncertainty ranges for health benefit modelling

Value and uncertainty

Parameter range

Uncertainty

distribution Source

Effect size (risk ratio) for universal
psychological prevention, by
follow-up period

Effect size (risk ratio) for indicated
psychological prevention, by
follow-up period

Effect size (risk ratio) for indicated
bibliotherapy, by follow-up period
% of schools participating in screening

Post-intervention: 0.81
(95% CI 0.48-1.38)

6-month follow-up: 0.59
(95% CI 0.43-0.80)**

1-year follow-up: 0.99 (95%
CI0.77-1.27)

2-year follow-up: 1.03 (95%
CI0.81-1.31)

Post-intervention: 0.32
(95% CI 0.14-0.73)**

6-month follow-up: 0.34
(95% CI 0.20-0.59)**

1-year follow-up: 0.71 (95%
CI0.35-1.43)

2-year follow-up: 0.74 (95%
CI 0.41-1.36)

6-month follow-up: 0.54
(95% CI 0.09-3.12)

100%

Lognormal

Lognormal

Lognormal

No uncertainty
modelled

Own meta-analysis of nine studies

Own meta-analysis of eight
studies

Own meta-analysis of two studies

Own assumption

Continued
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Table 1. Continued

Parameter Value and uncertainty Uncertainty Source
range distribution
% scoring above CES-D cut-off Average over 13-17 year Beta Sawyer et al. (2000)
(indicated only) age range: 20.6%"
See online Supplementary
Appendix for age- and
sex-specific estimates
% of students agreeing to further 45.2% (s.E.: 1.8%) Beta Own meta-analysis of three
diagnostic testing (indicated only) indicated studies
% with no diagnosis of depression given Average over 13-17 year Beta Sawyer et al. (2000)
a CES-D score above cut-off (indicated age range: 95.5%"
only) See online Supplementary
Appendix for age- and
sex-specific estimates
% agreeing to participate in the Universal: 78.6% (s.E.: 7.2%) Beta Own meta-analysis of: six
intervention Indicated: 92.4% (s.E.: 2.7%) universal studies; and five
indicated studies
Average duration of a depressive 29.9 weeks (or 0.57 years) Lognormal Vos et al. (2004)

episode

Incidence of depression®

Incidence rate ratio (IRR) of depression
in people with subthreshold
depression (indicated only)

Other-cause mortality rate

Relative risk (RR) of mortality
Prevalence of depression (universal
only)

Disability weight for depression®

Based on fitted lognormal
distribution (u=2.049,
0 =1.599) and 2 weeks
minimum duration

Average over 11-27 year
age range: 0.10

See online Supplementary
Appendix for age- and
sex-specific estimates

2.6 (95% CI 1.0-6.4)

Average over 11-17 year
age range: 0.00032

See online Supplementary
Appendix for age- and
sex-specific estimates

1.9 (95% CI 1.6-2.2)

Average over 11-27 year
age range: 0.05

See online Supplementary
Appendix for age- and
sex-specific estimates

0.26 (95% CI 0.19-0.32)

No uncertainty
modelled

Lognormal

No uncertainty
modelled

Lognormal
No uncertainty
modelled

Beta

Vos et al. (2015)

Own meta-analysis of five studies
identified in external
meta-review

ABS (2014a)

Baxter et al. (2011)
Vos et al. (2015)

Vos et al. (2015)

95% CI, Confidence Interval; CES-D, Center for Epidemiologic Studies Depression Scale; GBD, Global Burden of Disease study;
NSMHWSB, National Survey of Mental Health and Wellbeing; s.E., standard error.

**Effect size p-value <0.05.

*Values for the 13-year-olds used for the 11- and 12-year-olds.

PIncidence reflects average depressive episode duration of 29.9 weeks. See Online Supplementary Appendix for detailed methods
on how GBD 2013 incidence estimates were adjusted to reflect an average episode duration of 29.9 weeks.

“This is the weighted average of disability weights for mild, moderate and severe depression which were combined using a
severity distribution (i.e., proportion of mild, moderate and severe cases) derived from the GBD study.
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Costing analysis

The baseline model assumed that intervention delivery
would occur via the public sector. The costs for
face-to-face universal prevention involved intervention
delivery through secondary school teachers who are
trained by a salaried psychologist to teach intervention
material during class hours. By contrast, the costs for
face-to-face indicated prevention included: (1) using
trained secondary school teachers to disseminate
CES-D questionnaires to screen for elevated symptoms
of depression; (2) having salaried psychologists offer
further diagnostic testing to identify cases of subthres-
hold depression in students with depressive symp-
toms; and (3) intervention delivery through a
psychologist who offers group-based sessions.

In the sensitivity analysis, internet-based delivery of
universal psychological prevention was modelled on
the assumption that eligible participants completed
online modules during class hours under minimal
teacher supervision (i.e., the teacher supervises the stu-
dents but does not actively facilitate the completion of
modules); while internet-based delivery of indicated
psychological prevention involved eligible participants
completing internet modules (potentially outside of
the classroom setting). Both forms of internet-delivery
are considered unmoderated (i.e., do not involve active
therapeutic supervision from a clinician or trained fa-
cilitator). For completeness, we also modelled the cost-
effectiveness of internet-delivered prevention when it
is clinician-moderated (i.e., self-directed completion
of modules by students with periodic monitoring by
a health professional or clinician).

Cost offsets (i.e., treatment costs averted through
prevention) were included in the baseline analysis.
Time and travel costs were excluded at baseline, but
considered in a sensitivity analysis. A full description
of intervention pathways and associated costs is pro-
vided in Section 5 of the supplementary appendix.
Resource use parameters and unit costs are shown in
Table 2.

Uncertainty and sensitivity analysis

We conducted uncertainty analyses alongside baseline
cost-effectiveness models to evaluate the impact of par-
ameter uncertainty on the final results. We used Ersatz
(version 1.31, Sunrise Beach, Australia; available at:
http://www.epigear.com/) to perform Monte Carlo
simulation with 3000 iterations and produce 95% UI
for DALY’s averted, net costs and ICERs. Uncertainty
parameters are presented in Tables 1 and 2.

We also conducted a series of univariate sensitivity
analyses to evaluate the impact of: (1) excluding cost
offsets; (2) including time and travel costs; (3) assum-
ing a school participation rate of 50%; (4) modelling

non-significant intervention effect sizes and extrapolat-
ing an exponential decay rate over time; (5) modelling
effect sizes based on RCTs using structured clinical
interviews; (6) modelling effect sizes based on RCTs
using an ITT analysis; (7) using a weighted average
disability weight based on a severity distribution
derived from DSM-IV algorithms for mild, moderate
and severe depression; (8) using pooled standard gam-
ble and EQ-5D utility weights; (9) modelling internet-
delivered intervention pathways when assuming 100/
50% efficacy relative to face-to-face interventions and
unmoderated/clinician-moderated cost profiles; and
(10) applying different discount rates to costs and ben-
efits. In the sensitivity analysis of internet-delivered
intervention pathways, we conducted a threshold
analysis to test the impact of: (1) varying the relative
efficacy of universal and indicated prevention, when
assuming unmoderated and clinician-moderated
internet-delivery pathways; and (2) varying the aver-
age intervention cost of indicated and universal inter-
net prevention, when adopting an effect size of 100
and 50% relative to face-to-face intervention.

Results

Baseline cost-effectiveness results are shown in Table 3.
We found that universal and indicated prevention
interventions delivered to students via face-to-face
intervention pathways were both cost-effective relative
to a $50000 per DALY threshold. Baseline sensitivity
analysis results are shown in Table 4. Across the ma-
jority of scenarios, we observed that cost-effectiveness
results were either consistent or more favourable rela-
tive to baseline. For instance, cost-effectiveness results
differed little from baseline when: assuming a 50%
school participation rate; and using different permu-
tations of discount rates. The cost-effectiveness of
universal and indicated prevention improved greatly
when modelling non-significant effect sizes and
long-term health impacts. Lower ICERs were also
observed when: using an alternative severity distribu-
tion to calculate a composite disability weight for de-
pression; and using utility weights based on either
standard gamble (direct) or EQ-5D (indirect) valu-
ation methods. The exclusion of cost offsets led to
marginally higher ICERs compared with baseline;
while the addition of time and travel costs led to
indicated prevention having a lower probability of
being cost-effective.

Modelling intervention effect sizes based on RCTs
using structured clinical interviews led to lower
ICERs for universal and indicated prevention relative
to baseline. The ICER for indicated prevention
remained stable when modelling intervention effect
sizes based on RCTs using ITT analysis; though a
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Table 2. Input parameters and uncertainty ranges for costing analysis

Parameter

Values

Uncertainty
distribution

Source

Cost parameters relating to both face-to-face and internet-delivered intervention pathways

Average number of teachers per
school

Average number of students per class

Average hourly wage rate for salaried

staff (including 30% on-costs)®
Average time spent by a salaried

psychologist per school training

teachers to deliver universal

prevention (universal prevention

only)
Average time spent by a salaried

psychologist per school training

teachers to conduct CES-D
screening (indicated prevention
only)

Average time per student for a
salaried school psychologist to
administer DISC-IV modules
(indicated prevention only)®

Annual cost of a prevalent case of
depression (for the calculation of

cost offsets)

32.8
23.1

Teacher: $45.26 (s.E.: 1.05)
Psychologist: $42.33 (s.E.: 3.10)
17.2 h (s.e.: 13.5)

1.0 h (range: +20%)

0.53 h (range: 0.39-0.67)

$1182 (s.k.: 104)

Cost parameters relating only to face-to-face intervention pathways

Unit cost of MBS-funded psychologist

(indicated prevention only)

Total no. of face-to-face intervention

sessions offered to students®

Average duration for each face-to-face

intervention session®

Single visit: $120.40°
Group session: $30.13

Universal: 10.1 (s.e.: 1.5)
Indicated: 9.9 (s.E.: 3.6)

Universal: 1.2 h (s.E.: 0.4)
Indicated: 1.2 h (s.E.: 0.4)

Cost parameters relating only to internet-delivered intervention pathways

Average annual cost of
internet-delivered prevention®

Total no. of internet-delivered
intervention sessions offered to
students’

Average duration for each
internet-delivered intervention
session’

Unmoderated: $10.87 (range: +
20%)

Clinician-moderated: $223 (range:

55-392)
Universal: 5.5 (s.E.: 0.7)
Indicated: 5.5 (s.E.: 0.7)

Universal: 0.8 h (s.e.: 0.4)
Indicated: 0.8 h (s.e.: 0.4)

Cost parameters used in univariate sensitivity analyses

Unit cost of bibliotherapy manual
(when modelling the
cost-effectiveness of indicated
bibliotherapy)

$24.14 (range: +20%)

No uncertainty
modelled

No uncertainty
modelled

Lognormal

Lognormal

Pert

Pert

Lognormal

No uncertainty
modelled

Lognormal

Lognormal

Pert

Lognormal

Lognormal

Pert

ABS (2014b)
OECD (2014)
ABS (2015)

Own meta-analysis of five
universal studies

Own assumption

Kamphaus & Mays (2011)

ATHW (2010)

Relevant MBS items from the
Australian Government
Department of Health and
Ageing (2012)

Own meta-analysis of: nine
universal studies; and eight
indicated studies

Own meta-analysis of: nine
universal studies; and eight
indicated studies

Clinical Research Unit for
Anxiety and Depression
(2015); and MindSpot Clinic
(2015).

Own meta-analysis of two
universal prevention studies

Own meta-analysis of two
universal prevention studies

RRP of “The Feeling Good Book’
by David Byrne

Continued
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Table 2. Continued

Parameter Values Uncertainty Source

distribution

Time cost (per hour) $9.96 No uncertainty
modelled
Diagnostic testing with school N/A
psychologist (following CES-D
screening): 97 308 h
Intervention delivery — initial
consult: 161 835 h

Intervention delivery —

Vos et al. (2010)
Average total number of hours used Own calculations (see Section
6.3 of the supplementary

appendix for details)

in the valuation of parental time
(indicated prevention only)®

group-based sessions:
1921794 h"
Travel cost (per trip) $24.67 No uncertainty
modelled
Diagnostic testing with school N/A
psychologist (following CES-D
screening): 368 745 trips
Intervention delivery — initial
consult: 323 671 trips
Intervention delivery —
group-based sessions: 3 236 705

tripsh

Vos et al. (2010)

Own calculations (see Section
6.3 of the supplementary

Average total number of trips used in
the valuation of parental travel

(indicated prevention only)® appendix for details)

ABS, Australian Bureau of Statistics; AIHW, Australian Institute of Health and Welfare; DISC-IV, Diagnostic Interview Schedule
for Children; MBS, Medicare Benefits Schedule; N/A, Not applicable; RRP, Recommended Retail Price; s.e., Standard Error.
#Assumed 30% on-costs for all salaries/wages to account for additional employee overheads (e.g., superannuation and leave enti-
tlements). On-costs were not applied to MBS-items.

PEstimate of time spent administering the DISC-IV modules for depression and anxiety only.

“Here we assume that an initial one-on-one visit to a psychologist (costed using the relevant MBS items) is required for orien-
tation prior to the student participating in group-based indicated prevention sessions.

9Here we assume that universal prevention is delivered to a group in-class by a trained teacher, while indicated prevention is
delivered in a group setting by a psychologist costed using relevant MBS items.

“The average cost for unmoderated internet-based prevention was used in the baseline analysis, while the average cost of
clinician-moderated internet-based prevention was used in the sensitivity analysis.

fOnly two universal prevention studies contained data on the total number and duration of internet-delivered sessions. As such,
we assumed that this was similar across both indicated and universal prevention delivered via the internet.

8Time and travel costs were not applicable to the universal prevention intervention as the intervention was conducted in schools
(i.e., no additional travel required by parents apart from usual travel to transport children to and from school).

PThis parameter was calculated by multiplying the total number of group sessions offered by the average duration for each group
session. The precise number of group-based sessions is dependent on the input parameter entitled, “Total no. of face-to-face inter-
vention sessions offered to students’, where the total reported here is based on an approximate average of 10 group sessions (i.e.,
9.9 rounded to the nearest whole number).

higher ICER was observed for universal prevention.
Internet-delivered indicated prevention had a high
probability of being cost-effective, even when
assuming clinician-moderated pathways and 50% effi-
cacy relative to face-to-face. Alternatively, internet-
delivered universal prevention was only cost-effective
when modelling it as an unmoderated intervention.
Figure 1 presents the results of the baseline model
on a cost-effectiveness plane, alongside the sensitivity
analysis modelling non-significant effect sizes over
the long-term. In the baseline model, we observed
that most uncertainty iterations for universal and

indicated prevention interventions lie below the $50
000 per DALY threshold (i.e., high probability of cost-
effectiveness). When modelling non-significant effect
sizes we observed improvements in cost-effectiveness
for universal and indicated prevention interventions
(i.e., the uncertainty cloud moves downwards), along-
side an increase in uncertainty around health benefits
along the x-axis. Indicated bibliotherapy was cost-
effective; however, we observed wide Ul that inter-
sected both the southeast and northwest quadrants of
the cost-effectiveness plane — i.e., bibliotherapy can
be either cost-saving or uneconomical.
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Table 3. Results of the baseline model examining the cost-effectiveness of indicated and universal psychological interventions delivered via

face-to-face intervention pathways

Model output

Universal psychological

Indicated psychological

Intervention costs (95% UI)
AUS thousands
Cost offsets (95% UI)
AUS$ thousands
Net costs (95% UI)
AUS$ thousands
DALYs averted (95% UI)
Mean ICER (95% UI)
AUS$ per DALY averted

37178 (16 404-72107)
—15376 (—22 968 to —7585)
21802 (=75 to 55743)

3367 (1618-5184)
7350 (dominates — 23 070)

77592 (48 096-118 754)
—18749 (—41988 to —5853)
58 843 (23 460-102 573)

4083 (1295-9361)
19550 (3081-56 713)

95% UI, 95% uncertainty interval; AU$, Australian dollars; DALYs, disability-adjusted life years; ICER, incremental cost-

effectiveness ratio.

Figure 2 presents results of threshold analyses
conducted to test the impact of varying the relative
efficacy and average intervention cost of internet-
delivered prevention. Internet-delivered indicated pre-
vention (both unmoderated and clinician-moderated)
remained cost-effective relative to the $50000 per
DALY threshold despite substantial variations in
imputed efficacy and the average intervention cost.
For instance, the ICER for clinician-moderated indi-
cated prevention remained below the threshold des-
pite assuming an effect size that is 70% lower than
that of face-to-face delivery. Likewise, increasing the
average intervention cost of indicated prevention up
to $400 per person still resulted in an ICER below
the threshold. By contrast, the cost-effectiveness of
internet-delivered universal prevention was highly
sensitive to variations in cost, where small changes to
the average cost per person can lead to large changes
in the resulting ICER. For instance, internet-delivered
universal prevention (assuming 100% efficacy) was
no longer cost-effective when the average intervention
cost became greater than $90 per person.

Discussion

Summary of findings and comparison with previous
studies

The results of our study represent a scenario where
prevention interventions are assumed to be properly
implemented with high fidelity. We found that univer-
sal and indicated prevention interventions for youth
are cost-effective when delivered through face-to-face
intervention pathways. Despite available RCT studies
only demonstrating significant intervention effects up
to 6 months of follow-up (and not beyond), our base-
line model provides support for the cost-effectiveness of

universal and indicated prevention interventions deliv-
ered in schools. While this study is Australia-specific,
themodel can act as a template for cost-effectiveness stud-
ies on the prevention of mental disorders in other
countries.

We conducted univariate sensitivity analyses to test
the impact of several model assumptions. Overall, we
found that ICERs were similar to or more favourable (i.
e., lower) than ICERs calculated in the baseline model.
For instance, using a 50% school participation rate did
not affect resulting ICERs as net costs in the numerator
and total benefits in the denominator are both reduced
proportionally — ie., costs and benefits both halve,
while the ratio between the two remains constant.
The true school participation rate is an implementation
issue and, while 100% participation may be unlikely,
these results represent the maximal distribution of
costs and benefits in the Australian population;
which can be adjusted to reflect a more appropriate
coverage rate. Baseline assumptions regarding the
meta-analysis of intervention effect sizes were found
to be robust to changes in the scope of pooled RCT
studies (i.e,, whether they involved ITT analysis or
used structured clinical interviews). Assuming differ-
ent permutations of discount rates also had a minimal
impact on resulting ICERs as intervention effect sizes
are limited to the first year post-intervention.

The only scenario in which ICERs increased sub-
stantially involved the inclusion of time and travel
costs when calculating the ICER for indicated preven-
tion. A higher ICER was also observed for universal
prevention when modelling intervention effect sizes
based on ITT analysis only; though this remained
well below the $50000 per DALY threshold. In the
scenario modelling non-significant effect sizes, indi-
cated bibliotherapy was found to be cost-effective.
However, caution should be applied when interpreting



The CE of school-based interventions to prevent depression ~ 555

Table 4. Results of univariate sensitivity analyses

Universal psychological Indicated psychological Indicated bibliotherapy

ICER (95% UI) ICER (95% UI) ICER (95% UI)

Sensitivity analysis AUS$ per DALY averted ~ AU$ per DALY averted ~ AUS$ per DALY averted

Baseline model 7350 (dominates — 19550 (3081-56 713) N/A

23 070)

(1) No cost offsets 11993 (4483-28137) 24220 (7608-61 106) N/A

(2) Time and travel costs N/A 48694 (11154-146530) N/A

(3) Assume a 50% school participation rate 7537 (dominates — 18 345 (2993-56 837) N/A

24 561)

(4) Model non-significant intervention effect sizes & 1118 (dominates — 6671 (dominates — Dominates*
extrapolate health benefits using an 32 801) 29 980) (dominates* — 3594)
exponential decay rate

(5) Model effect sizes based on RCTs using Dominates (dominates 17889 (2214-58 953) N/A
structured clinical interviews only —4000)

(6) Model intervention effect sizes based on RCTs 15521 (dominates — 20783 (3012-64 316) N/A
using an ITT analysis only 41 658)

(7) Calculate the weighted average disability 4723 (dominates — 11951 (1805-34 862) N/A
weight by using an alternative severity 15 509)
distribution based on DSM-IV algorithms
for mild, moderate and severe depression

(8a) Using the standard gamble utility weight 5403 (dominates — 11294 (1791-48 375) N/A
(direct valuation) 19 513)

(8b) Using the EQ-5D utility weight (indirect 3983 (dominates — 10721 (1476-32133) N/A
valuation) 13 465)

(9a) Internet-delivered intervention pathway, 4890 (553-14 398) Dominates (dominates N/A
assuming it is unmoderated and has 100% - 3076)
efficacy relative to face-to-face prevention
interventions

(9b) Internet-delivered intervention pathway, 14 657 (5779-34273) 1698 (dominates — N/A
assuming it is unmoderated and has 50% 10 186)
efficacy relative to face-to-face prevention
interventions

(9¢) Internet-delivered intervention pathway, 113960 (42 370-243209) 8711 (dominates — N/A
assuming it is clinician-moderated and has 30 536)

100% efficacy relative to face-to-face
prevention interventions
(9d) Internet-delivered intervention pathway, 227922 (93124467 802) 23153 (4060-63 650) N/A
assuming it is clinician-moderated and has
50% efficacy relative to face-to-face
prevention interventions

(10a) Discount rate of 0% for health benefits and 3% 7154 (3-24 070) 18751 (2799-54 418) N/A
for intervention costs

(10b) Discount rate of 6% for health benefits and 3% 8503 (dominates — 20187 (2720-59 167) N/A
for intervention costs 25 277)

(10c) Discount rate of 3% for health benefits and 0% 7430 (dominates — 19081 (dominates — N/A
for intervention costs 24 641) 58 970)

(10d) Discount rate of 3% for health benefits and 6% 7771 (185-24 225) 19 888 (2969-59 960) N/A

for intervention costs

95% UI, 95% uncertainty interval; EQ-5D, EuroQol-5-dimension; ICER, incremental cost-effectiveness ratio; ITT,
intention-to-treat; N/A, not applicable; RCT, randomised control trial.

*A sizeable proportion of uncertainty iterations for indicated bibliotherapy lie in both the northwest and southeast quadrants of
the cost-effectiveness plane - signifying that there is a dual likelihood of indicated bibliotherapy being either a dominating or
dominated intervention.
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Fig. 1. Cost-effectiveness plane of: (a) the baseline analysis and (b) the sensitivity analysis modelling non-significant effect sizes

over the long-term.

this result given the wide UI (i.e., there is a high prob-
ability that this intervention is inefficacious and, in
turn, uneconomical).

The sensitivity analysis involving internet-based
intervention pathways provides preliminary support
for the implementation of internet-delivered preven-
tion interventions in schools. The threshold analysis
demonstrated that unmoderated, internet-delivered
prevention interventions (both universal and indi-
cated) were cost-effective relative to a $50000 per
DALY threshold despite an 80% reduction in the effect
size relative to face-to-face intervention. Furthermore,

internet-delivered indicated prevention moderated by
a clinician remained cost-effective even after a 70% re-
duction in the relative effect size. While clinician-
moderated universal prevention was not deemed cost-
effective, it is likely that the unmoderated intervention
pathway would be implemented in practice. These
results suggest a high probability of internet-based
prevention interventions being cost-effective, even des-
pite lower effect sizes relative to face-to-face
modalities.

Our baseline model generated higher ICERs for
face-to-face indicated prevention than that observed



The CE of school-based interventions to prevent depression 557

300,000 -

)

250,000

200,000

150,000 -

100,000

50,000 -

s |Inmoderated
Universal

ws Unmoderated
Indicated

w(linician-
moderated
Universal

s Cinician-
moderated
Indicated

Cost-effectiveness threshold ($ per DALY averted)

0% 10% 20% 30% 40% 50% 60%  70%

B0%  90%

Percent reduction in effect size

G

300,000

250,000 -

200,000 -

150,000

100,000 -

50,000 -

Cost-effectiveness threshold ($ per DALY averted)

s niversal
(100%
effect size)

wes | ndicated
(100%
effect size)

| niversal
(50%
effect size)

| ndicated
(50%
effect size)

R 88388238
WL W [-+]

850
900
950

Average intervention cost per person (AUS)

Fig. 2. Threshold analysis of internet-delivered prevention interventions conducted to examine the impact of varying: (a) the

effect size and (b) the average intervention cost per person.

in the prior study by Mihalopoulos et al. (2012); which
calculated an ICER of $5400 per DALY averted (95%
uncertainty interval (UI): 1400-32000). This diver-
gence is attributable to major changes in model
assumptions, parameters and the overall modelling
structure. The sensitivity analysis modelling non-
significant effect sizes into the long-term calculated
an ICER of $6671 per DALY averted (95% UI: domi-
nates — 29 980). It follows that the results of this sensi-
tivity analysis best represent the model developed by
Mihalopoulos et al. (2012); which also modelled inter-
vention effectiveness up to 12 months (based on the lit-
erature available at the time) followed by a linear
decay rate over 5 years. From this, it appears that the
choice of model assumptions — rather than changes
to the overall model structure — explains observed dif-
ferences in study findings.

The baseline ICER for indicated prevention was lar-
ger than a previous study by Lynch et al. (2005) which
found an ICER of $9275 (95% CI dominates — $45 641)
when evaluating the cost-effectiveness of a group-
based psychological intervention delivered to adoles-
cent offspring of depressed parents in the U.S.
Interestingly, our findings for universal prevention
contradict a recent economic evaluation conducted
alongside a large-scale RCT of universal prevention
among schools in the UK (Anderson et al. 2014).
Despite high levels of fidelity and adherence, this
study found that classroom-based CBT did not lead
to clinically significant reductions in depressive symp-
toms (measured using the Short Mood and Feelings
Questionnaire or SMFQ) and led to a negligible
mean difference in QALYs (measured using the
EQ-5D) when compared with usual school provision.
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It is unclear why the universal intervention did not
work in this study, or if there were particular context-
ual or study design factors that adversely impacted on
the findings. The results in this solitary study are con-
trary to our meta-analysis of eight universal RCT stud-
ies, which measured changes in the onset of diagnosed
depression later in life and included studies involving
structured clinical interviews. It could be that the
EQ-5D is less sensitive in picking up changes to de-
pression status (Mihalopoulos et al. 2014), though this
does not explain the null effect observed in relation
to outcomes on the SMFQ.

System-level implementation of school-based pre-
vention interventions can democratise access to mental
health interventions in countries with compulsory
education (Fazel et al. 2014a). Internet-based delivery
of these interventions is particularly advantageous
due to its relative ease of implementation compared
with face-to-face delivery. There are, however, several
implementation issues that can adversely impact on
the cost-effectiveness of school-based prevention. For
instance, we were agnostic as to whether indicated pre-
vention was delivered during or after school hours.
This distinction is, however, important from an imple-
mentation perspective given the risk of stigma due to la-
belling students with subthreshold depression.
Nonetheless, preliminary empirical evidence suggests
that a low risk of stigma is possible in a well-
implemented programme delivered during school
hours (Rapee et al. 2006). Our study found little evi-
dence on the precise cost of internet-based prevention
in schools. For example, while economies of scale may
arise when using a common IT infrastructure to deliver
internet-based prevention (e-Mental Health Alliance,
2014), it is unclear what the true costs will be when
accounting for the large-scale expansion of existing IT
infrastructure. In addition, there are issues around inter-
vention adherence, uptake and the suitability of
internet-based intervention modalities to consumers
(Christensen et al. 2009; e-Mental Health Alliance, 2014).

There are arguments both for and against the in-
volvement of teachers in the face-to-face delivery of
school-based prevention. Delivering intervention ma-
terial through teachers can facilitate the promotion of
mental health literacy in the broader school setting as
teachers are better educated to deal with mental health
issues. Conversely, teachers may be too overworked
and undermotivated to properly engage with interven-
tion material (Han & Weiss, 2005). In a sensitivity ana-
lysis, we assumed that the fidelity of internet-based
prevention was comparable with face-to-face interven-
tion delivery. It is possible that internet-based delivery
leads to better fidelity as the intervention is highly
structured and less susceptible to facilitators departing
from the intervention material (i.e., intervention drift)

(Calear & Christensen, 2010). There are, however, con-
cerns that self-directed completion of internet-based
modules may lead to poorer rates of adherence
(Christensen et al. 2009) — though this may be less rele-
vant in the context of compulsory education. Evaluating
the cost-effectiveness of treating students diagnosed
with major depression following indicated prevention
screening was beyond our study scope. Though
Mihalopoulos et al. (2012) note that cases of major de-
pression are unlikely to be ignored after being identified
through screening, suggesting that screening and treat-
ment can be effective for both prevention and treatment.

Strengths and limitations

Strengths of our study include: utilising the latest data
on intervention efficacy and depression epidemiology;
employing similar methods to concurrently evaluate
face-to-face and internet-based delivery of universal
and indicated prevention interventions; applying con-
servative assumptions, where possible; and conduct-
ing extensive testing of model parameters and
assumptions. There are, however, several limitations.
First, our study narrowly focussed on health benefits
linked to the prevention of incident depression only.
Current evidence suggests that school-based preven-
tion programmes can have benefits across the con-
tinuum of internalising disorders (Stockings et al.
2016) and lead to potential improvements in: educa-
tion outcomes among students (Dix et al. 2012); and
mental health outcomes in teachers (Tyson et al.
2009). Second, our study excluded evidence from
RCT studies assessing continuous changes on depres-
sion symptom rating scales. It is unlikely that this
would have biased our study results as: we conducted
a separate meta-analysis of RCTs measuring changes
in depressive symptoms which also found universal
and indicated prevention interventions to be effica-
cious (Stockings et al. 2016); and there was comparable
risk of bias between studies measuring depression out-
comes and those measuring depressive symptoms.
Third, our model assumed that preventive interven-
tions for depression led to a reduction in depression in-
cidence based on the outcomes of meta-analysed RCT
studies. However, short study timeframes (up to
2-years follow-up) mean that it is unclear whether
such interventions actually prevent the incidence of
depression or merely delay its onset (van Zoonen
et al. 2014). These short study timeframes should not,
however, adversely affect our baseline results given
that we only modelled statistically significant interven-
tion effect sizes occurring between post-intervention
and 1-year follow-up (extrapolation of intervention ef-
fect sizes was constrained to the sensitivity analysis).
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We sought to obtain the best available evidence to
inform model parameters (see Section 1.3 of the sup-
plementary appendix). Nevertheless, there were sev-
eral data limitations, which we will briefly outline
below. First, we modelled intervention pathways
for indicated prevention using estimates from the
1997-1998 National Survey for Mental Health and
Wellbeing - Child and Adolescent component
(Sawyer et al. 2000); as the latest 2013—2014 population
survey of mental disorders among youth in Australia
(Lawrence et al. 2015) did not contain usable data to
determine subthreshold depression cases via screening
for elevated depression symptoms. According to
Lawrence et al. (2015), the prevalence of major depres-
sion increased from 2.1% in 1998 to 3.2% in 2013-2014.
It is, however, unlikely that this increase would alter
the final ICER for indicated prevention as it would
only impact the coverage of eligible students (cf. school
participation rate). Second, we used data from inter-
vention studies to impute intervention participation
rates, which may differ in the Australian population.
Third, we modelled the cost-effectiveness of interven-
tions by assuming that interventions are fully imple-
mented and their effectiveness corresponded with
pooled intervention efficacy. Implementation factors
can, however, adversely impact on the actual cost-
effectiveness of these interventions. Fourth, universal
prevention studies generally had a higher risk of bias
than indicated prevention studies; and were less likely
to conduct an ITT analysis or use structured clinical
interviews to measure depression outcomes. Fifth, the
results of the sensitivity analysis modelling the cost-
effectiveness of internet-delivered prevention interven-
tions should be interpreted with caution given the pau-
city of information on the efficacy and cost of these
intervention pathways. Further evidence is needed to
better understand the costs and efficacy of internet-
delivered prevention interventions in schools.

Conclusion

Our study found that system-level implementation of
indicated and universal school-based prevention inter-
ventions represents value for money. Nonetheless, the
cost-effectiveness of these interventions is ultimately de-
pendent on overcoming several implementation issues
beyond the scope of this study. Further evaluation of
the cost-effectiveness of school-based prevention will
be required as evidence regarding system-level imple-
mentation of these programmes is refined.

Supplementary material

The supplementary material for this article can be
found at http://dx.doi.org/10.1017/S2045796016000469.
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