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Abstract

Background: Depressive disorders in adolescents are highly prevalent and debilitating, and a
risk factor for self-harm and death by suicide. In the context of recovery from the COVID-19
pandemic, strained health care resources are compounded by an increased demand for treatment
services for adolescents with depression. Evidence-based treatments are available but at a cost.
Therefore, identifying cost-effective strategies to optimally treat depression in adolescents is
imperative. The objective of this study protocol is to delineate the proposed economic evaluation
of an integrated care pathway for depression in adolescents within the Care for Adolescents who
Received Information ‘Bout Outcomes 2™ iteration (CARIBOU-2) non-randomized, cluster
controlled trial.

Methods: Two economic evaluations of the CARIBOU-2 trial (n=300) will be conducted — a
cost-effectiveness analysis and a cost-utility analysis. In the cost-effectiveness analysis, we will
examine the primary clinical outcome of the trial, change in the Mood and Feelings
Questionnaire total score. In the cost-utility analysis, the clinical outcome will be quality-
adjusted life-years, a generic measure of health burden. Data on the resources and respective
costs required to deliver the intervention will be collected by the research team. Data on health
care resource utilisation will be obtained from a mix of self-report and administrative data
holdings; relevant unit costs will be obtained from existing data sources. The outcome of both
economic evaluations will be the incremental cost-effectiveness ratio. Relevant sensitivity
analyses will be undertaken, and cost-effectiveness acceptability curves will be produced to
characterise any sources of uncertainty in the analysis. Equity considerations will also be
examined, where relevant.

Discussion: This study’s findings will help inform decision-making around the implementation
and scale-up of an integrated care pathway for adolescent depression in Canada. Policymakers,
funders, and administrators from other jurisdictions may also use these findings to inform their
decisions around the provision of treatments for depression in adolescents.

Ethics and dissemination: Ethical approval for the larger CARIBOU-2 trial has been obtained
by the Centre for Addiction and Mental Health as well as site-level ethics boards (#019/2021
Centre for Addiction and Mental Health). The trial has been registered on ClinicalTrial.gov,
NCTO05142683. The results of the main trial and the economic evaluation will be submitted for
publication in a peer-reviewed journal and shared with relevant policy makers across Canada.

Keywords: economic evaluation, depression, adolescent, protocol, non-randomized, cluster
controlled trial, integrated care pathway
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Article summary
Strengths and limitations of this study
e This study will be the first economic evaluation of an intervention targeting depression in
Canadian youth.
e This study will inform whether an integrated care pathway is a cost-effective option to
9 treat depression in adolescents.
e Health service utilisation data will be self-reported and thus subject to recall bias and
12 potentially stigma-related under-reporting bias.
13 e The study may not capture all health services used by participants.
14 e The utility values employed in this study will be obtained from prior related literature and
15 not from the adolescents involved in the trial.
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Background

Depressive disorders in adolescents are highly prevalent and debilitating, and a risk factor for
self-harm and death by suicide.!** In the context of recovery from the COVID-19 pandemic,
increased demand for treatment services for adolescents with depression is anticipated,
compounded by strained health care resources.’ Based on existing evidence, the cost of caring
for children and youth with depression and/or anxiety in Canada is around $4 billion annually,
with the most costs due to health care.® Without appropriate investments, the lifetime cost of a
cohort of children with onset of depression and/or anxiety at the age of 10 can reach up to $1
trillion.® Evidence-based treatments are available but at a cost. Therefore, identifying cost-
effective solutions to treat depression in adolescents is imperative. Furthermore, determining the
cost-effectiveness of interventions is necessary to inform decisions around resource allocation.
However, there is a paucity of evidence on the cost-effectiveness of treatment for adolescent
depression, particularly within Canada.

Review of existing economic evidence

We undertook a scoping review of existing economic evaluations of adolescent depression
interventions to ascertain any prior relevant work that had been done on the topic.” We found
few economic evaluations (n=10), with the majority having been undertaken either in the UK
(n=4) or the USA (n=4). Most studies undertook an economic evaluation alongside a clinical trial
(n=9), whereas only one study undertook a modeling-based economic evaluation. Of these, four
were undertaken alongside trials testing cognitive behavioural therapy (CBT) alone or CBT and
selective serotonin reuptake inhibitors (SSRIs), such as fluoxetine, in combination.” One study
examined the economic evaluation of a trial of a collaborative care model,® which involved a
pre-treatment education and engagement session, after which youth (with parental input) were
given the choice of CBT, antidepressant medication, or both. Another study occurred alongside a
trial of brief psychosocial intervention and short-term psychoanalytical psychotherapy, in
addition to CBT,’ while another examined an exercise program.!? Five of the ten studies adopted
the societal perspective, where all relevant costs, regardless the payer, and opportunity costs
were considered. Nine of the ten studies examined quality-adjusted life-years (QALYSs) as the
main outcome of the economic evaluation. Few studies (n=2) undertook equity/sub-group
analyses. CBT with and without SSRIs were found to be cost-effective relative to treatment as
usual in three studies.” The collaborative care model, compared to treatment as usual, was also
found to be cost-effective. In other cases where individual or combined treatment options were
compared to active structured treatments, findings were mixed.” Overall, the scoping review
found few studies examining cost-effectiveness of multi-component interventions and no
economic evaluation studies of interventions for adolescents with depression in the Canadian
setting. Moreover, the scoping review revealed that existing studies were lacking on some
elements required in an economic evaluation, such as justification around the choice of the study
perspective and time horizon, inclusion of the major long-term and/or negative outcomes
regarding the primary outcome measure(s), and engagement with patients and others affected by
the study, among others.’

Objective

The objective of this study protocol is to delineate the economic evaluation of the CARIBOU-2
intervention within the context of a non-randomized, cluster controlled clinical trial, while
building on prior related work. It is hypothesised that the CARIBOU-2 intervention will be cost-
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1 =
2 L
3 effective in the treatment of depressive symptoms in help-seeking adolescents compared to S
g treatment as usual over a 52-week period. =
6 2
7 Methods 2
8 Description of the primary study and its design %
9 Integrated care pathways are pre-set treatment processes intended to coordinate interdisciplinary =
10 teams in the application of clinical practice guideline recommendations.!' The CARIBOU-2 L
1; intervention is an integrated care pathway with development input from young people with lived % E
13 experience and involves seven core components: 1) assessment; 2) psychoeducation; 3) T @
14 psychotherapy options (where 1% line treatment is CBT and 2" line treatment is a brief g g
15 psychosocial intervention);? 4) caregiver support; 5) medication options (where 1% line of 3 S
16 treatment is fluoxetine, 2" line is sertraline, 3" line is escitalopram, and 4" line is duloxetine); 6) 2 92
17 measurement-based care team reviews every 4 weeks (which involve meeting with the youth and g S
18 clinicians to review measure scores and discuss treatment changes); and 7) graduation from the ; E
;g treatment.!?> The intervention duration is dependent on the youth’s response to treatment but can 2 §
21 be up to 52 weeks. Further details on the pathway can be found elsewhere.!? The comparator, S kR
22 treatment as usual (TAU), may or may not involve any of the following: assessment, Q8
23 psychoeducation, psychotherapy, medication, and family work. For TAU, there is no prescribed E &
24 format to any of these components, nor prescribed measurement-based care. The comparator em=
25 group was selected based on the US National Institutes of Health expert panel’s %éf,
26 recommendations for selecting comparator groups in behavioural interventions, particularly as it gg §
;é relates to the overall objective of a clinical trial.!3 The first 25 youth participants enrolled at each gg g
29 site will receive TAU. Subsequently, staff at sites are trained in the pathway and the following 25 =3
30 participants enrolled are assigned to the CARIBOU intervention. See the primary study protocol =59
31 for further details.!4 %%E
32 o<
20

33 Decision problem B>3
gg The CARIBOU-2 trial will measure the effectiveness of an integrated care pathway, which seeks g: @E
36 to improve depressive symptoms in adolescents presenting to care with depression as the chief a- =
37 complaint. The trial-based economic evaluations will determine the cost-effectiveness of > 3
38 CARIBOU-2 and will be guided by the current economic evaluation guidelines recommended by S %
39 the Canadian Agency for Drugs and Technologies in Health (CADTH)!® and the Consolidated 5 2
40 Health Economic Evaluation Reporting Standards 2022 reporting guidance for health economic e 3
H evaluations. ! 53
42 » 3
43 . . 3 o
44 Type of economic evaluations = 2
45 Two economic evaluations will be conducted. The first economic evaluation will be a cost- = 5
46 effectiveness analysis, which will examine the primary clinical outcome measure of the trial, % 2
47 change in the Mood and Feelings Questionnaire (MFQ).!” The second economic evaluation of S B8
48 CARIBOU-2 will be a cost-utility analysis (i.e., a cost-effectiveness analysis where effectiveness <. §
42 is measured using a utility measure), in line with the CADTH guidelines for the recommended 23
?1) reference case analysis,!> where the outcome measure will be QALYs. The QALY is E
5o recommended in economic evaluation studies due to its ability to be compared across different 3
53 interventions and illnesses/disorders. Both economic evaluations will be undertaken at two time 2
54 points, 24 and 52 weeks post-enrollment follow-up, using the sample with non-missing data 5
55 S
56 =
57 -'§
58 5 a
59 ®
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(where adolescents who are lost to follow-up over the course of the trial or with missing data on
outcomes and/or costs will be excluded).

Study population

Participant recruitment (planned n=300) will occur over 4.5 years, from February 2022 to
September 2027, at 4 to 6 sites (hospitals and community-based mental health agencies) across
southern Ontario and Alberta, where youth often receive outpatient mental health care.
Adolescents will self-refer or be referred by a third party (e.g., doctors, school counselors,
caregivers) to the site, and then recruited after their intake. Site staff (e.g., intake workers,
clinicians) will assess the youth, including the use of the MFQ!” and inclusion/exclusion criteria.
Informed consent will be obtained from all study participants by a study research assistant.

The trial will include adolescents between the ages 13 and 18 years old, inclusive, who express
that ‘depression” (or some synonym of depression) is a primary concern, where clinician or
intake staff agrees that depressive symptoms are a primary treatment target, who have an MFQ
score > 22 at two sequential visits (screening and baseline assessment), who are either a new
referral to the clinic in the past 3 months or, if previously received treatment at the clinic, had a
period of 3 months without treatment in the past 6 months, and who are able to speak and read
English. The trial will exclude youth with known or highly suspected presentations of psychotic
symptoms (e.g., hallucinations) that are persistent, affect functioning, and have observable
effects on behaviour, those with severe substance use disorder, bipolar disorder, intellectual
disability, severe eating disorder, imminent risk of suicide requiring hospitalisation as per
judgment of the assessing clinician, and those unable to provide informed consent to the study
for any reason.

If the adolescent agrees, caregivers will be also asked to participate in the study. In addition,
supervisors and clinicians interested in participating will be recruited for the study. Other than
fluency in English, and capacity to make decisions regarding consenting to research, there are no
inclusion or exclusion criteria for caregiver or supervisor/clinician participation.

TAU will be provided in the same hospital/community mental health agency and may or not
include referral to psychotherapy and/or parental support; psychiatric care and the use of
psychotropic medication is permitted.

Perspective

We will adopt the perspective of the publicly funded health care payer (i.e., the Ontario
Ministries of Health and Long-term Care and the Alberta Ministry of Health), in line with the
CADTH guidelines for the recommended reference case analysis.!> According to the CADTH
guidelines, when a broader societal perspective is of interest to the decision-maker, the impact of
the intervention on time lost from paid and unpaid work by both patients and informal caregivers
due to illness, treatment, disability, or premature death should be included in an additional non-
reference case analysis. Therefore, we will also undertake an additional analysis (i.e., a non-
reference case analysis), where we will adopt a modified societal perspective and caregiver time
costs and lost income due to appointments will be considered.

Time horizon and discounting

6
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1 g
2 L
3 The time horizon of the analysis will be 52 weeks post-enrollment, the length of participant S
g involvement in the trial. This time horizon allows time for each component of the intervention to =
6 be completed if indicated, while accounting for wait times. When the time horizon is less than g
7 one year, discounting is not needed. 2
9 Measurement and valuation of health >
10 The outcome of the cost-effectiveness analysis will be the change in the MFQ, a 33-item self- L
1; report measure, which assesses depressive symptomatology in children and adolescents between % E
13 the ages 8 and 18.!7 The questionnaire consists of several descriptive phrases on how the 0] L
14 adolescent has been feeling or acting over the prior two weeks. The coding of the MFQ reflects g 3
15 whether the phrase was true for the adolescent most of the time (score=2), sometimes (score=1), 3 S
16 or not at all (score=0) in the past two weeks. The MFQ score ranges from 0 to 66, where cases 2 92
1{73 with a score of 22 or more are suggestive of likely depression.!8 g §
- I
;g The outcome of the cost-utility will be the QALY, which is a measure that considers the health- § g
21 related quality of life related to a person’s health state as well as the time they spent in that given S kR
22 state. To our knowledge, the MFQ has not yet been translated into QALY ratings. However, an e 9
23 existing review on utility values of generic preference-based instruments for children and E &
24 adolescents with mental health problems!® found that utility values reported for depression in this em=
25 population ranged from 0.4952° to 0.81.2! Furthermore, prior work has employed utility values of géf,
26 0.8 and 0.6 for mild depression and moderate to severe depression, respectively (though these gg §
;é values were based on adult populations).® Thus, in line with in previous related work,?>?* utility gg g
29 values of 1.0 (no depression) and 0.81 (depression) will be assigned to each youth based on =3
30 whether their MFQ score is below or above 22, the cut-off for depression. In addition, we will =59
31 explore the possibility of using utility values of 0.8 and 0.6 for mild depression (for MFQ scores %%5
32 between 22 and 42) and moderate to severe depression (for MFQ scores of 43 and above), 25 =
33 respectively, based on prior work?’ and as done elsewhere.® Egg
34 VE!
35 . 5~
36 Measurement and valuation of resources and costs @ 5
37 Intervention resource use and costs > 3
38 We will employ a micro-costing approach?® to estimate all costs associated with delivering the S %
39 intervention: costs of personnel delivering CARIBOU-2 (e.g., assessment, delivery of education 5 2
40 sessions, psychotherapy), medication (e.g., fluoxetine, sertraline, escitalopram, and duloxetine), e 3
H supplies and services, training, and program resources (e.g., educational materials). We will ggJ 8
fé obtain unit costs for each resource from the Ontario Health Insurance Plan fee schedule, ‘é g
44 community mental health agencies, and hospital records to estimate the salary of professional = 2
45 involved and the supplies and services, and from pharmacy records and the Ontario Drug Benefit = 5
46 formulary to estimate the cost of medications. % 2
47 S 3
48 Health services utilisation <. §
42 We will use a custom health service utilisation tool, developed by the research team and based 23
?1) on an existing tool,?’ to measure direct out-of-pocket costs to patients and caregivers (e.g., travel E
5o costs), direct caregiver time costs, and caregiver indirect costs (e.g., caregivers’ lost income due 3
53 to appointments). Trained research analysts will administer the health service utilisation tool to =
54 youth and caregivers at baseline, 12, 24, 36, and 52 weeks. Our data collection methods will also 5
55 collect information on significant adverse events, such as psychiatric hospitalisations, episodes E
56
57 -'§
58 7 a
59 ®
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of self-harm with potential for high lethality, and completed deaths by suicide. Additional data
regarding direct costs to the health care system (for Ontario only) will be obtained through ICES
(formerly known as the Institute for Clinical Evaluative Sciences), an independent non-profit
research institute in Toronto, Ontario, which holds administrative health care data (including unit
costs) for all health services covered under the public health care system (e.g., physician visits,
emergency departments visits, hospitalisations).

Health care costs

We will apply patient-level costing to value the health care services used by each adolescent
during the CARIBOU-2 trial, where the number of units reported will be multiplied by the
respective unit cost.?® We will use unit costs provided by the Canadian Institute for Health
Information, the Ontario Health Insurance Plan fee schedule, and the Alberta Schedule of
Medical Benefits, among other sources. Health care costs will be expressed in 2027 Canadian
dollars using Statistics Canada’s Consumer Price Index for Health and Personal Care.?’

Analysis

We will compare adolescents who receive the CARIBOU-2 intervention to those who receive
TAU. We will compare health outcomes and costs at baseline, 24 weeks, and 52 weeks post-
intervention and produce mean values (and standard deviations) for each treatment group. We
will also produce mean differences and 95% confidence intervals using non-parametric bootstrap
regressions, which address the non-normal distribution of the cost data.’?

We will model effectiveness and costs from baseline to 24 weeks and from baseline to 52 weeks
post-intervention through the use of multivariable generalized linear mixed models, controlling
for baseline covariates, such as demographics and baseline clinical measures.?! This regression
model enables researchers to assess and choose the most appropriate mean and variance
functions, which is important when modelling costs given its non-normal distribution, as well as
include random effects, while making use of all data available for each participant, even in the
presence of missing values. We will estimate separate models for each cost category to predict
the mean cost according to the time period and treatment group. We will apply the same
approach to predict mean MFQ and utility values, by time period and treatment group. We will
use the statistical method of recycled predictions to estimate the final predicted mean values of
the MFQ scores and costs; health utility values will be used to estimate the QALY's gained using
the area under the curve method. These values will then be added and examined for statistical
significance from baseline to 24 weeks and from baseline to 52 weeks post-intervention. The
incremental cost-effectiveness ratio (ICER), the outcome of interest, will be obtained by dividing
the incremental predicted cost and the incremental predicted effectiveness of the two treatment
groups.

Sensitivity analyses

Several sensitivity analyses will be undertaken to account for potential biases. A systematic
review found that utility values reported for adolescent depression ranged from 0.495 to 0.81.
The main analysis will use a utility value of 0.81 for adolescents with depression; however, a
deterministic one-way sensitivity analysis with a utility value of 0.495 will be undertaken to test
the robustness of the results of the cost-utility analysis. As described beforehand, we will exclude
participants with missing data from the main analysis; however, we will examine the
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v9)
1 g
2 L
z sociodemographic and clinical characteristics of adolescents included in the analyses and those S
s in the full sample to assess the impact of excluding those with missing data. In addition, we will =
6 re-run the cost-effectiveness and cost-utility analyses with imputed data on outcomes and costs g
7 using multiple imputation by chained equations. We will conduct a deterministic one-way =2
8 sensitivity analysis to determine the robustness of our results to changes in intervention and %
9 health service unit costs; we will use 95% confidence intervals to determine the range used in the =
10 sensitivity analyses. In addition, we will compare the estimates from the multivariable L
1; generalized linear mixed model to the unadjusted mean values as well as the estimates obtained % E
13 from an ordinary least squares model. Finally, we will use pattern-mixture models to understand 0] L
14 how potential outliers affect our findings as well as any deviations from distributional g 3
15 assumptions and the impact of baseline variables. 8 ©
16 2 E
17 Uncertainty & 3
18 We will estimate the multivariable generalized linear mixed models with nonparametric ; E
;g bootstrapping (namely, 1,000 bootstrap replications) to produce standard errors and p-values for 2 §
21 each incremental cost and incremental effect, while adjusting for sampling uncertainty. Again, S kR
22 we will undertake deterministic one-way sensitivity analyses to understand the level of Q8
23 confidence of the ICERs produced. We will examine uncertainty using cost-effectiveness planes E &
24 and cost-effectiveness acceptability curves (CEACs), in line with a net benefit framework.3? em=
25 Cost-effectiveness planes depict the uncertainty regarding the costs and effect estimates; this is géé
;? done by plotting the respective estimated bootstrapped values.3! CEACs provide an alternative to %g N
28 the ICER confidence intervals; they are obtained from the joint distribution of incremental costs gg o
29 and effects from the nonparametric bootstrapping of the observed data. The CEAC shows the =3
30 probability that a given intervention is cost-effective compared to the comparator, for several =59
31 different values that a decision-maker is hypothetically willing to pay for a unit improvement in %%5
32 a given health outcome.?3-* We will calculate a series of net benefits for each individual for a ot =
33 range of willingness to pay values for a QALY and then compare these to $50,000 CAD, which 5%5
g;‘ is the cost-effectiveness threshold commonly used for decision-making in Canada.’> We will g: @E
36 obtain the coefficients of the differences in the net benefits between the intervention and TAU a- =
37 groups through bootstrapped linear regressions, which will control for the variables included in > 3
38 the main analysis (e.g., demographics and baseline clinical measures) as well as the baseline S %
39 variable of interest. We will then examine these coefficients to determine the proportion of 5 2
40 instances in which the net benefit of the intervention group is greater than that of the TAU group, e 3
H for each willingness to pay value.?® Subsequently, we will plot these proportions to obtain g?; 8
g CEAC:s for each cost-effect combination. All data analyses will be undertaken using Stata, ‘é g
44 version 12. = 2
45 5 S
46 Equity 5 ~
47 We will weight all patient outcomes equally; however, we will explore undertaking subgroup = §
48 analyses related to heterogeneity due to clinical severity, where possible. Furthermore, we will e °
42 explore undertaking additional sub-group analyses (e.g., differences by gender and 23
g? ethnicity/race), where sample size permit. ‘%

D
?g Approach to engaging patients and others affected by the study =
54 The Centre for Addiction and Mental Health houses the Youth Engagement Initiative, which 5
55 consists of coordinators and young people with experience in mental health services.’” The E
56 S
57 ]
58 9 >
59 o
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Youth Engagement Initiative has been involved in designing the content of the clinical materials,
selecting outcome measurement instruments, and advising on recruitment and retention
strategies. Youth partners were also involved in training research analysts on data collection. In
parallel, a caregiver engagement coordinator will guide caregivers with relevant experience in
the mental health systems in providing relevant feedback as it pertains to caregivers. Both youth
and caregivers will also be involved in the interpretation and reporting of the findings.

How the economic evaluation will support evidence-based decision making in Canada

The main objective of CARIBOU-2 is to address depression among adolescents in Canada. The
results of the economic evaluation will have significant, broad, and high reward impacts on
several levels. This study has the potential to transform how mental care for adolescents is
provided in Canada as well as in other similar, high-income countries. The findings of this study
will help inform the allocation of health care resources to improve outcomes for youth and their
families as well as inform the value for money of this intervention. Moreover, the economic
evaluation of CARIBOU-2 will help inform the dissemination and scale up of an evidence-based
youth intervention in Canada.

Strengths and limitations

This study will be the first economic evaluation of an intervention targeting depression in
Canadian youth and will represent a methodological improvement over previous related studies.
This work will also inform whether an integrated care pathway is a cost-effective option to treat
depression in adolescents. However, the economic evaluations will not be without limitations.
The data on health service utilisation will be self-reported and thus subject to recall bias and
potentially stigma-related under-reporting bias; however, the reliability and validity of self-
reported data has been well established over recall periods comparable to those used in this
study.38-42 In addition, the study may not capture all health services used by participants (e.g., a
youth participant may forget to describe a visit to a school-based counselor). Regardless, the
custom data collection tool captures the most relevant health services used by this patient
population. The utility values employed in this analysis plan were obtained from prior related
literature as opposed to from the adolescents involved in the trial. Nonetheless, this approach has
also been employed in previous economic evaluations of depression in adolescents undertaken
elsewhere.?>?* Finally, despite becoming increasingly common in the field of economic
evaluation, this study will not characterise distributional effects.*?
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Abstract

Introduction: Depressive disorders in adolescents are highly prevalent and debilitating, and a
risk factor for self-harm and death by suicide. In the context of recovery from the COVID-19
pandemic, strained health care resources are compounded by an increased demand for treatment
services for adolescents with depression. Therefore, identifying cost-effective strategies to
optimally treat depression in adolescents is imperative. The objective of this study protocol is to
delineate the proposed economic evaluation of an integrated care pathway for depression in
adolescents within the Care for Adolescents who Received Information ‘Bout Outcomes 2"
iteration (CARIBOU-2) non-randomized, cluster controlled trial.

Methods and analysis: Two economic evaluations of the CARIBOU-2 trial (n=300) will be
conducted — a cost-effectiveness analysis and a cost-utility analysis. In the cost-effectiveness
analysis, we will examine the primary clinical outcome of the trial, change in the Mood and
Feelings Questionnaire total score. In the cost-utility analysis, the clinical outcome will be
quality-adjusted life-years, a generic measure of health burden. Data on the resources and
respective costs required to deliver the intervention will be collected by the research team. Data
on resource use will be obtained from a mix of administrative data holdings and self-report;
relevant unit costs will be obtained from existing data sources. The outcome of both economic
evaluations will be the incremental cost-effectiveness ratio. Relevant sensitivity analyses will be
undertaken, and cost-effectiveness acceptability curves will be produced to characterise any
sources of uncertainty in the analysis. Equity considerations will also be examined, where
relevant.

Ethics and dissemination: Ethical approval for the larger CARIBOU-2 trial, including the
economic evaluation, has been obtained by the Centre for Addiction and Mental Health as well
as site-level ethics boards (#019/2021 Centre for Addiction and Mental Health). All participants
will provide informed consent for their data to be analysed and reported. The results of the main
trial and the economic evaluation will be submitted for publication in a peer-reviewed journal
and shared with relevant policy makers across Canada.

Trial registration: The CARIBOU-2 trial has been registered on ClinicalTrial.gov,
NCT05142683.

Keywords: economic evaluation, depression, adolescent, protocol, non-randomized, cluster
controlled trial, integrated care pathway
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Article summary
Strengths and limitations of this study
e This study will contribute to the literature on economic evaluations of interventions
targeting depression in youth.
e This study will inform whether an integrated care pathway is a cost-effective option to
9 treat depression in adolescents.
e Some resource use data will be self-reported and thus subject to recall bias and
12 potentially stigma-related under-reporting bias.
13 e The study may not capture all resources used by participants.
14 e The utility values employed in this study will be obtained from prior related literature and
15 not from the adolescents involved in the trial.
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Introduction

Depressive disorders in adolescents are highly prevalent and debilitating, and a risk factor for
self-harm and death by suicide.!** In the context of recovery from the COVID-19 pandemic,
increased demand for treatment services for adolescents with depression is anticipated,
compounded by strained health care resources.’ Research also suggests that the economic burden
of depression is increasing among individuals between the ages of 18 and 34 years old.°
Therefore, identifying cost-effective solutions to treat depression in adolescents is imperative.
Furthermore, determining the cost-effectiveness of interventions is necessary to inform decisions
around resource allocation. However, there is a paucity of evidence on the cost-effectiveness of
treatments for adolescent depression, particularly within Canada. We undertook a scoping review
of existing economic evaluations of adolescent depression interventions to ascertain any prior
relevant work that had been done on the topic.” We found few economic evaluations (n=10),
with the majority having been undertaken either in the UK (n=4) or the USA (n=4). Most studies
undertook an economic evaluation alongside a clinical trial (n=9), whereas only one study
undertook a modeling-based economic evaluation. Of these, four were undertaken alongside
trials testing cognitive behavioural therapy (CBT) alone or CBT and selective serotonin reuptake
inhibitors (SSRIs), such as fluoxetine, in combination.” One study examined the economic
evaluation of a trial of a collaborative care model,® which involved a pre-treatment education and
engagement session, after which youth (with parental input) were given the choice of CBT,
antidepressant medication, or both. Another study occurred alongside a trial of brief psychosocial
intervention and short-term psychoanalytical psychotherapy, in addition to CBT,? while another
examined an exercise program.'? Five of the ten studies adopted the societal perspective, where
all relevant costs, regardless the payer, and opportunity costs were considered. Nine of the ten
studies examined quality-adjusted life-years (QALY's) as the main outcome of the economic
evaluation. Few studies (n=2) undertook equity/sub-group analyses. CBT with and without
SSRIs were found to be cost-effective relative to treatment as usual in three studies.” The
collaborative care model, compared to treatment as usual, was also found to be cost-effective.” In
other cases where individual or combined treatment options were compared to active structured
treatments, findings were mixed.” Overall, the scoping review found few studies examining cost-
effectiveness of multi-component interventions and no economic evaluation studies of
interventions for adolescents with depression in the Canadian setting. Moreover, the scoping
review revealed that existing studies were lacking on some elements required in an economic
evaluation, such as justification around the choice of the study perspective and time horizon, the
inclusion of major long-term and/or negative outcomes regarding the primary outcome
measure(s), such as self-harm and suicide ideation, and engagement with patients and others
affected by the study, among others.”

The objective of this study protocol is to delineate the economic evaluation of the Care for
Adolescents who Received Information ‘Bout Outcomes 2" iteration (CARIBOU-2)
intervention within the context of a non-randomized, cluster controlled clinical trial, while
building on prior related work. It is hypothesised that the CARIBOU-2 intervention will be cost-
effective (i.e., more costly but more effective) in the treatment of depressive symptoms in help-
seeking adolescents compared to treatment as usual over a 52-week period.

Methods and analysis
Description of the primary study and its design
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3 Integrated care pathways are pre-set treatment processes intended to coordinate interdisciplinary S
g teams in the application of clinical practice guideline recommendations.!! The CARIBOU-2 =
6 intervention is an integrated care pathway with development input from young people with lived g
7 experience and involves seven core components: 1) assessment; 2) psychoeducation; 3) =2
8 psychotherapy options (where 1% line treatment is CBT and 2" line treatment is a brief %
9 psychosocial intervention);’ 4) caregiver support; 5) medication options (where 1% line of =
10 treatment is fluoxetine, 2" line is sertraline, 3" line is escitalopram, and 4t line is duloxetine); 6) L
1; measurement-based care team reviews every 4 weeks (which involve meeting with the youth and % E
13 clinicians to review measure scores and discuss treatment changes); and 7) graduation from the T @
14 treatment.!? The intervention duration is dependent on the youth’s response to treatment but can g g
15 be up to 52 weeks. Further details on the pathway can be found elsewhere.!> The comparator, 3 S
16 treatment as usual (TAU), may or may not involve any of the following: assessment, 2 92
17 psychoeducation, psychotherapy, medication, and family work.!? For TAU, there is no g S
18 prescribed format to any of these components, nor prescribed measurement-based care. The ; E
;g comparator group was selected based on the USA National Institutes of Health expert panel’s 2 §
21 recommendations for selecting comparator groups in behavioural interventions, particularly as it S kR
22 relates to the overall objective of a clinical trial.!*> The first 25 youth participants enrolled at each Q8
23 site will receive TAU. Subsequently, staff at sites are trained in the pathway and the following 25 E &
24 participants enrolled will be assigned to the CARIBOU intervention. See the primary study em=
25 protocol for further details.!* g N
26 25 R
27 - g2
58 Decision problem gg 0
29 The CARIBOU-2 trial will measure the effectiveness of an integrated care pathway, which seeks =3
30 to improve depressive symptoms in adolescents presenting to care with depression as the chief =59
31 complaint. The trial-based economic evaluations will determine the cost-effectiveness of %%E
32 CARIBOU-2 and will be guided by the current economic evaluation guidelines recommended by 25 =
33 Canada’s Drug Agency (CDA), formerly known as the Canadian Agency for Drugs and Egg
g;’ Technologies in Health,'S and the Consolidated Health Economic Evaluation Reporting g: @E
36 Standards 2022 reporting guidance for health economic evaluations.'6 @ =
37 >z 3
38 Type of economic evaluations S %
39 Two economic evaluations will be conducted. The first economic evaluation will be a cost- 5 2
40 effectiveness analysis, which will examine the primary clinical outcome measure of the trial, e 3
H change in the Mood and Feelings Questionnaire (MFQ),!” where the MFQ measures depressive ggJ 8
fé symptoms. The second economic evaluation of CARIBOU-2 will be a cost-utility analysis (i.e., a ‘é g
44 cost-effectiveness analysis where effectiveness is measured using a utility measure), in line with = 2
45 the CDA guidelines for the recommended reference case analysis,!> where the outcome measure = 5
46 will be QALYs. The QALY is recommended in economic evaluation studies due to its ability to % 2
47 be compared across different interventions and illnesses/disorders.!> Both economic evaluations = N
48 will be undertaken at two time points, 24 and 52 weeks post-enrollment follow-up, using the <. ?)
42 sample with non-missing data (where adolescents who are lost to follow-up over the course of 23
?1) the trial or with missing data on outcomes and/or costs will be excluded) as well as the sample E
5o with imputed data. 3
53 =
54 Study population 5
55 S
56 !
57 2
58 5 a
59 ®
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Participant recruitment (planned n=300) will occur over 4.5 years, from February 2022 to
September 2027, at 4 to 6 sites (hospitals and community-based mental health agencies) across
southern Ontario and Alberta, where youth often receive outpatient mental health care.
Adolescents will self-refer or be referred by a third party (e.g., doctors, school counselors,
caregivers) to the site, and then recruited after their intake. Site staff (e.g., intake workers,
clinicians) will assess the youth, including the use of the MFQ!” and inclusion/exclusion criteria.
Informed consent will be obtained from all study participants by a study research assistant.

The trial will include adolescents between the ages 13 and 18 years old, inclusive, who express
that ‘depression” (or some synonym of depression) is a primary concern, where clinician or
intake staff agrees that depressive symptoms are a primary treatment target, who have an MFQ
score > 22 at two sequential visits (screening and baseline assessment), who are either a new
referral to the clinic in the past 3 months or, if previously received treatment at the clinic, had a
period of 3 months without treatment in the past 6 months, and who are able to speak and read
English. The trial will exclude youth with known or highly suspected presentations of psychotic
symptoms (e.g., hallucinations) that are persistent, affect functioning, and have observable
effects on behaviour, those with severe substance use disorder, bipolar disorder, intellectual
disability, severe eating disorder, imminent risk of suicide requiring hospitalisation as per
judgment of the assessing clinician, and those unable to provide informed consent to the study
for any reason.

If the adolescent agrees, caregivers will be also asked to participate in the study. In addition,
supervisors and clinicians interested in participating (e.g., providing care to adolescents) will be
recruited for the study. Clinicians must be social workers, social service workers, occupational
therapists, nurses, psychologists, psychiatrists, or registered therapists to deliver the
interventions. Other than fluency in English, and capacity to make decisions regarding
consenting to research, there are no inclusion or exclusion criteria for caregiver or
supervisor/clinician participation.

TAU will be provided in the same hospital/community mental health agency and may or not
include referral to psychotherapy and/or parental support; psychiatric care and the use of
psychotropic medication is permitted.

Perspective

We will adopt the perspective of the publicly funded health care payer (i.e., the Ontario
Ministries of Health and Long-term Care and the Alberta Ministry of Health), in line with the
CDA guidelines for the recommended reference case analysis.!> According to the CDA
guidelines, when a broader societal perspective is of interest to the decision-maker, the impact of
the intervention on time lost from paid and unpaid work by both patients and informal caregivers
due to illness, treatment, disability, or premature death should be included in an additional non-
reference case analysis.!> Therefore, we will also undertake an additional analysis (i.e., a non-
reference case analysis), where we will adopt a modified societal perspective and caregiver time
costs and lost income due to appointments will be considered.

Time horizon and discounting

6
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2 L
3 The time horizon of the analysis will be 52 weeks post-enrollment, the length of participant S
g involvement in the trial. This time horizon allows time for each component of the intervention to =
6 be completed if indicated, while accounting for wait times. When the time horizon is less than -
7 one year, discounting is not needed.!> S
9 Measurement and valuation of health >
10 The outcome of the cost-effectiveness analysis will be the change in the MFQ, a 33-item self- L
" report measure, which assesses depressive symptomatology in children and adolescents between 2 2
12 . . . . S
13 the ages 8 and 18.!7 The questionnaire consists of several descriptive phrases on how the 0] L
14 adolescent has been feeling or acting over the prior two weeks. The coding of the MFQ reflects g 3
15 whether the phrase was true for the adolescent most of the time (score=2), sometimes (score=1), 3 S
16 or not at all (score=0) in the past two weeks. The MFQ score ranges from 0 to 66, where cases 2 92
17 with a score of 22 or more are suggestive of likely depression.!8 a ¥
18 =R
;g The outcome of the cost-utility will be the QALY, which is a measure that considers the health- § g
21 related quality of life related to a person’s health state as well as the time they spent in that given S kR
22 state. To our knowledge, the MFQ has not yet been translated into QALY ratings. However, an e 9
23 existing review on utility values of generic preference-based instruments for children and E &
24 adolescents with mental health problems!® found that utility values reported for depression in this em=
25 population ranged from 0.4952° to 0.81.2! Furthermore, prior work has employed utility values of géf,
26 0.8 and 0.6 for mild depression and moderate to severe depression, respectively (though these gg §
;é values were based on adult populations).® Thus, in line with an approach undertaken in previous Eg g
29 related work,?2-24 utility values of 1.0 (no depression) and 0.81 (depression) will be assigned to ; -3
30 each youth based on whether their MFQ score is below or above 22, respectively, which is the =59
31 cut-off for depression. In addition, we will explore the possibility of using utility values of 0.8 %%5
32 for mild depression (i.e., for MFQ scores between 22 and 42) and 0.6 for moderate to severe 25 =
33 depression (i.e., for MFQ scores of 43 and above), based on prior work?® and as done elsewhere.® ggg
36 Measurement and valuation of resources and costs a- 5
37 Intervention resource use and costs > 3
38 We will employ a micro-costing approach?® to estimate all costs associated with delivering the S %
39 intervention: costs of personnel providing CARIBOU-2 (e.g., assessment, delivery of education 5 2
40 sessions, psychotherapy), medication (e.g., fluoxetine, sertraline, escitalopram, and duloxetine) e 3
H and its delivery by personnel, supplies and services, training, and program resources (e.g., ggJ 8
fé educational materials). We will obtain unit costs for each resource from the Ontario Health ‘é g
44 Insurance Plan and the Alberta Schedule of Medical Benefits fee schedules, community mental = 2
45 health agencies, hospital records to estimate the salary of professionals involved and the supplies = 5
46 and services, and pharmacy records, the Ontario Drug Benefit formulary, and the Alberta % 2
47 Pharmaceutical Information Network to estimate the cost of medications. = §
48 Q o
49 Resource use 2 &;
?1) Data on health system-related resource use (for Ontario only) will be obtained through ICES E
5o (formerly known as the Institute for Clinical Evaluative Sciences), an independent non-profit 3
53 research institute in Toronto, Ontario, which holds health records for all health services covered 2
54 under the public health care system (e.g., physician visits, emergency departments visits, acute 5
55 care hospitalisations, psychiatric hospitalisations). In addition, we will use a custom health E
56
57 -'§
58 7 a
59 ®
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service utilisation tool, developed by the research team, and based on an existing tool,?’ to
measure all health system-related resource use (for Alberta only), time spent to obtain care for
both youths and caregivers, where applicable (for both provinces), and lost time away from work
to obtain care for both youths and caregivers, where applicable (for both provinces). Trained
research analysts will administer the health service utilisation tool to adolescents and caregivers
at baseline, 12, 24, 36, and 52 weeks. Our data collection methods will also collect information
on significant adverse events, such as psychiatric hospitalisations, episodes of self-harm with
potential for high lethality, and completed deaths by suicide.

Costs

We will apply patient-level costing to value all resources used by each adolescent (i.e., direct
health system, direct out-of-pocket costs), where the respective number of units reported (e.g.,
number of visits, number of medications consumed) will be multiplied by the respective unit
cost.?® The same approach will be applied to estimate time costs (e.g., time spent to obtain care)
and indirect costs (e.g., lost work income due to appointments). Costs of adverse events (e.g.,
episodes of self-harm) will also be costed. Unit costs will be obtained from the Canadian
Institute for Health Information, the Ontario Health Insurance Plan fee schedule, the Alberta
Schedule of Medical Benefits, and Statistics Canada, among other sources. Health care costs will
be expressed in 2027 Canadian dollars using Statistics Canada’s Consumer Price Index for
Health and Personal Care.?®

Analysis

We will compare adolescents who receive the CARIBOU-2 intervention to those who receive
TAU. We will compare health outcomes and costs at baseline, 24 weeks, and 52 weeks post-
intervention and produce mean values (and standard deviations) for each treatment group. We
will also produce mean differences and 95% confidence intervals using non-parametric bootstrap
regressions, which address the non-normal distribution of the cost data.’?

We will model effectiveness and costs from baseline to 24 weeks and from baseline to 52 weeks
post-intervention through the use of multivariable generalized linear mixed models, controlling
for baseline covariates, such as demographics and baseline clinical measures.?' This regression
model enables researchers to assess and choose the most appropriate mean and variance
functions, which is important when modelling costs given its non-normal distribution, as well as
include random effects, while making use of all data available for each participant, even in the
presence of missing values.?! We will estimate separate models for each cost category to predict
the mean cost according to the time period and treatment group. We will apply the same
approach to predict mean MFQ and utility values, by time period and treatment group. We will
use the statistical method of recycled predictions3? to estimate the final predicted mean values of
the MFQ scores and costs; health utility values will be used to estimate the QALY's gained using
the area under the curve method.3? These values will then be added and examined for statistical
significance from baseline to 24 weeks and from baseline to 52 weeks post-intervention. The
incremental cost-effectiveness ratio (ICER), the outcome of interest, will be obtained by dividing
the incremental predicted average cost and the incremental predicted average effectiveness of the
two treatment groups and estimated at 24- and 52-weeks post-intervention.

Sensitivity analyses

8
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3 Several sensitivity analyses will be undertaken to account for potential biases. A systematic S
g review found that utility values reported for adolescent depression ranged from 0.495 to 0.81."° =
6 The main analysis will use a utility value of 0.81 for adolescents with depression; however, a g
7 deterministic one-way sensitivity analysis with a utility value of 0.495 will be undertaken to test =2
8 the robustness of the results of the cost-utility analysis. As described beforehand, we will exclude %
9 participants with missing data from the main analysis; however, we will examine the =
10 sociodemographic and clinical characteristics of adolescents included in the analyses and those L
1; in the full sample to assess the impact of excluding those with missing data. In addition, we will % E
13 re-run the cost-effectiveness and cost-utility analyses with imputed data on outcomes and costs T @
14 using multiple imputation by chained equations.?* We will conduct deterministic one-way g g
15 sensitivity analyses to determine the robustness of our results to changes in intervention and 3 S
16 health service unit costs in instances where precise unit costs cannot be obtained; in these cases, 2 92
17 we will use 95% confidence intervals to determine the range to be used in the sensitivity g S
18 analyses. In addition, we will compare the estimates from the multivariable generalized linear ; E
;g mixed model to the unadjusted mean values as well as the estimates obtained from an ordinary 2 §
21 least squares model. We will use pattern-mixture models® to understand how potential outliers, S kR
22 and their exclusion, affect our findings as well as any deviations from distributional assumptions Q8
23 and the impact of baseline variables. Finally, we will undertake deterministic one-way sensitivity E &
;g analyses to understand the level of confidence of the ICERs produced. ‘é é”f,
= D

26 Uncertainty %g §
;é We will estimate the multivariable generalized linear mixed models with nonparametric gg g
29 bootstrapping (namely, 1,000 bootstrap replications) to produce standard errors and p-values for =3
30 each incremental cost and effect, while adjusting for sampling uncertainty. We will examine =59
31 uncertainty using cost-effectiveness planes and cost-effectiveness acceptability curves (CEACs), %%5
32 in line with a net benefit framework.3¢ Cost-effectiveness planes depict the uncertainty regarding 25 =
33 the costs and effect estimates; this is done by plotting the respective estimated bootstrapped Sgg
g;‘ values.3! CEACs provide an alternative to the ICER confidence intervals; they are obtained from g: @E
36 the joint distribution of incremental costs and effects from the nonparametric bootstrapping of a- =
37 the observed data. The CEAC shows the probability that a given intervention is cost-effective > 3
38 compared to the comparator, for several different values that a decision-maker is hypothetically S %
39 willing to pay for a unit improvement in a given health outcome.?’3® We will calculate a series of 2 2
40 net benefits for each individual for a range of willingness to pay values for a QALY and then e 3
H compare these to $50,000 CAD, which is the cost-effectiveness threshold commonly used for g?; 8
g decision-making in Canada.’®* We will obtain the coefficients of the differences in the net ‘é g
44 benefits between the intervention and TAU groups through bootstrapped linear regressions, = 2
45 which will control for the variables included in the main analysis (e.g., demographics and = 5
46 baseline clinical measures) as well as the baseline variables of interest, such as gender, age, % 2
47 ethnicity and race, to account for any potential differences between the intervention and = §
48 treatment as usual groups at recruitment. We will then examine these coefficients to determine Fa
42 the proportion of instances in which the net benefit of the intervention group is greater than that 23
g? of the TAU group, for each willingness to pay value.*’ Subsequently, we will plot these ?
5o proportions to obtain CEACs for each cost-effect combination. All data analyses will be 3
53 undertaken using Stata, version 12. 2
54 5
55 Equity <
56 g
57 ]
58 9 >
59 o
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We will weight all patient outcomes equally; however, we will explore undertaking subgroup
analyses related to heterogeneity due to clinical severity, where possible. Furthermore, we will
explore undertaking additional sub-group analyses (e.g., differences by gender and ethnicity and
race), where sample sizes permit, to understand whether findings differ by patient sub-groups.

Approach to engaging patients and others affected by the study

The Centre for Addiction and Mental Health houses the Youth Engagement Initiative, which
consists of coordinators and young people with experience in mental health services.*! Youths
from the Youth Engagement Initiative were involved in designing the content of the clinical
materials, selecting outcome measurement instruments, and advising on recruitment and
retention strategies. Youth partners were also involved in training research analysts on data
collection. In parallel, a caregiver engagement coordinator will work with caregivers with
experience in the mental health systems who will provide feedback on how youth-centred care
should be delivered as well as advise on caregiver recruitment into the study. Both youths and
caregivers will also be involved in the interpretation and reporting of the findings.

Patient and public involvement

Patients and/or the public were not involved in the design of the economic evaluation. However,
one of the authors (G. Liddell), who was involved in the drafting of the protocol, is a youth with
lived experience.

Ethics and dissemination

Ethical approval for the larger CARIBOU-2 trial, including the economic evaluation, has been
obtained by the Centre for Addiction and Mental Health as well as site-level ethics boards
(#019/2021 Centre for Addiction and Mental Health). All participants will provide informed
consent for their data to be analysed and reported. The results of the main trial and the economic
evaluation will be submitted for publication in a peer-reviewed journal and shared with relevant
policy makers across Canada.

Discussion

The main objective of CARIBOU-2 is to address depression among adolescents in Canada. The
results of the economic evaluation will have significant, broad, and high reward impacts on
several levels. As the first economic evaluation of an intervention targeting depression in
Canadian youth, this study has the potential to transform how mental care for adolescents is
provided in Canada. If CARIBOU-2 is found to be cost-effective, the findings of this study may
help guide the allocation of health care resources to improve outcomes for youth and their
families, shed light on the value for money of this intervention, and help inform the
dissemination and scale up of an evidence-based youth intervention in Canada.

This work will inform whether an integrated care pathway is a cost-effective option to treat
depression in adolescents. This study will also represent a methodological improvement over
previous related studies. However, the proposed economic evaluations will not be without
limitations. The data on resource use will be self-reported and thus subject to recall bias and
potentially stigma-related under-reporting bias; however, the reliability and validity of self-
reported data has been well established over recall periods comparable to those used in this
study.*>-*¢ In addition, the study may not capture all resources used by participants (e.g., a youth
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participant may forget to describe a visit to a school-based counselor). Regardless, the custom
data collection tool captures the most relevant health services used by this patient population.
The utility values employed in this analysis plan were obtained from prior related literature as
opposed to from the adolescents involved in the trial. Nonetheless, this approach has also been
employed in previous economic evaluations of depression in adolescents undertaken

9 elsewhere.?>2* Finally, despite becoming increasingly common in the field of economic

10 evaluation, this study will not characterise distributional effects,*’ i.e., how impacts are
distributed across different individuals or whether adjustments are made to reflect priority
populations.

oNOYTULT D WN =

* (s3gv) Jnauadns juswaublosug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wolj papeojumod "s5zoz AN GT U0 TH#SZ60-7202-uadolwa/oeTT 0T Se paysiignd 1si1) :uado rINg

N
O
'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

58 11

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Contributors
CdO and DBC conceived and designed the study. CdO drafted the original protocol. All authors
provided comments and critical revisions on drafts of the manuscript. CdO is the guarantor.

Funding

This study was funded by the Canadian Institutes of Health Research and the Cundill Centre for
Child and Youth Depression. The funders had no role in the design and conduct of the study;
collection, management, analysis, and interpretation of the data; preparation, review, or approval
of the manuscript; and decision to submit the manuscript for publication. No endorsement by the
funders is intended or should be inferred.

Competing interests
The authors do not report any conflicts of interest in accordance with the International
Committee of Medical Journal Editors requirements.

12

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 16

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublosug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wolj papeojumod "s5zoz AN GT U0 TH#SZ60-7202-uadolwa/oeTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

Page 13 of 16 BMJ Open

v9)

1 =
2 L
3 References S
g 1. Kieling C, Buchweitz C, Caye A, Silvani J, Ameis SH, Brunoni AR, Cost KT, Courtney 3
6 DB, Georgiades K, Merikangas KR, Henderson JL, Polanczyk GV, Rohde LA, Salum g
7 GA, Szatmari P. Worldwide Prevalence and Disability From Mental Disorders Across S
8 Childhood and Adolescence: Evidence From the Global Burden of Disease Study. JAMA %
9 Psychiatry. 2024;81(4):347-356. o
10 2. Clayborne ZM, Varin M, Colman I. Systematic Review and Meta-Analysis: Adolescent L
1; Depression and Long-Term Psychosocial Outcomes. J Am Acad Child Adolesc % 2
03 Psychiatry. 2019;58(1):72-79. g g
14 3. Rahman F, Webb RT, Wittkowski A. Risk factors for self-harm repetition in adolescents: g 3
15 A systematic review. Clin Psychol Rev. 2021;88:102048. 3 S
16 4. Werbart Tornblom A, Sorjonen K, Runeson B, Rydelius PA. Who is at risk of dying 2 92
17 young from suicide and sudden violent death? Common and specific risk factors among g S
18 children, adolescents, and young adults. Suicide and Life-Threatening Behavior. ; E
;g 2020;50(4):757-77. s g
21 5. Racine N, McArthur BA, Cooke JE, Eirich R, Zhu J, Madigan S. Global Prevalence of S A
22 Depressive and Anxiety Symptoms in Children and Adolescents During COVID-19: A < S
23 Meta-analysis. JAMA Pediatr. 2021;175(11):1142-1150. E &
24 6. Greenberg PE, Fournier AA, Sisitsky T, Simes M, Berman R, Koenigsberg SH, Kessler em=
25 RC. The Economic Burden of Adults with Major Depressive Disorder in the United géé
;? States (2010 and 2018). Pharmacoeconomics. 2021;39(6):653-665. gg »
28 7. de Oliveira C, Mason J, Amani, B, Rodak T, Szatmari P, Henderson J, Courtney, DB. gg o
29 Economic Evaluations of Treatment of Depressive Disorders in Adolescents: A Scoping =5
30 Review. 2024. Forthcoming in Value in Health. =59
31 8. Wright DR, Haaland WL, Ludman E, McCauley E, Lindenbaum J, Richardson LP. The %%E
32 Costs and Cost-effectiveness of Collaborative Care for Adolescents With Depression in 25 =
gi Primary Care Settings: A Randomized Clinical Trial. JAMA Pediatr. 2016;170(11):1048- ggg
1054. VE

22 9. Goodyer IM, Reynolds S, Barrett B, Byford S, Dubicka B, Hill J, Holland F, Kelvin R, a vg
37 Midgley N, Roberts C, Senior R, Target M, Widmer B, Wilkinson P, Fonagy P. > 3
38 Cognitive-behavioural therapy and short-term psychoanalytic psychotherapy versus brief S %
39 psychosocial intervention in adolescents with unipolar major depression (IMPACT): a 5 2
40 multicentre, pragmatic, observer-blind, randomised controlled trial. Health Technol e 3
41 Assess. 2017;21(12):1-94. 53
jé 10. Turner D, Carter T, Sach T, Guo B, Callaghan P. Cost-effectiveness of a preferred ‘é g
44 intensity exercise programme for young people with depression compared with treatment 5 >
45 as usual: an economic evaluation alongside a clinical trial in the UK. BMJ Open. = %
46 2017;7(11):e016211. % ~
47 11. Campbell H, Hotchkiss R, Bradshaw N, Porteous M. Integrated care pathways. BMJ. S 8
48 1998;316(7125):133-137. < ?)
gg 12. Courtney D, Ameis S, Szatmari, P. The CARIBOU-2 Integrated Care Pathway for 23
51 Adolescents with Depression: Pathway Manual. Version 2.1. Toronto, ON: Centre for E
57 Addiction and Mental Health. 2024. Available from: https://www.camh.ca/- 2
53 /media/files/caribou-cbt/caribou-integrated-care-pathway-manual-pdf.pdf =
54 E
55 3
56 _?j;
57 ]
58 13 iy
59 o

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://www.camh.ca/-/media/files/caribou-cbt/caribou-integrated-care-pathway-manual-pdf.pdf
https://www.camh.ca/-/media/files/caribou-cbt/caribou-integrated-care-pathway-manual-pdf.pdf
http://bmjopen.bmj.com/

oNOYTULT D WN =

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

BMJ Open

Freedland KE, King AC, Ambrosius WT, et al. The selection of comparators for
randomized controlled trials of health-related behavioral interventions : recommendations
of an NIH expert panel. J Clin Epidemiol. 2019;110:74-81.

Courtney DB, Barwick M, Amani B, Greenblatt AT, Aitken M, Krause KR, Andrade BF,
Bennett K, Cleverley K, Uliaszek AA, de Oliveira C, Hawke LD, Henderson J, Wang W,
Watson P, Gajaria A, Newton AS, Ameis S, Relihan J, Prebeg M, Chen S, Szatmari P.
An Integrated Care Pathway for depression in adolescents: protocol for a Type 1 Hybrid
Effectiveness-implementation, Non-randomized, Cluster Controlled Trial. BMC
Psychiatry. 2024;24(1):193.

Guidelines for the economic evaluation of health technologies: Canada. 4th ed. Ottawa:
CADTH; 2017 Mar.

Husereau D, Drummond M, Augustovski F, De Bekker-Grob E, Briggs AH, Carswell C,
et al. Consolidated Health Economic Evaluation Reporting Standards 2022 (CHEERS
2022) statement: updated reporting guidance for health economic evaluations. Value
Health. 2022;25(1):3-9.

Angold A, Costello EJ. Mood and feelings questionnaire (MFQ). Published online: Durh
Dev Epidemiol Program Duke Univ; 1987.

Neufeld SAS, Dunn VJ, Jones PB, Croudace TJ, Goodyer IM. Reduction in adolescent
depression after contact with mental health services: a longitudinal cohort study in the
UK. Lancet Psychiatry. 2017;4(2):120-127.

Thai TTH, Engel L, Perez JK, Tan EJ, Eades S, Sanci L, Mihalopoulos C. A systematic
review of health state utility values and psychometric performance of generic preference-
based instruments for children and adolescents with mental health problems. Qual Life
Res. 2023;32(11):3005-3026.

Byford S, Barrett B, Roberts C, Wilkinson P, Dubicka B, Kelvin RG, White L, Ford C,
Breen S, Goodyer 1. Cost-effectiveness of selective serotonin reuptake inhibitors and
routine specialist care with and without cognitive behavioural therapy in adolescents with
major depression. Br J Psychiatry. 2007;191:521-527.

Dickerson JF, Feeny DH, Clarke GN, MacMillan AL, Lynch FL. Evidence on the
longitudinal construct validity of major generic and utility measures of health-related
quality of life in teens with depression. Qual Life Res. 2018;27(2):447-454.

Domino ME, Burns BJ, Silva SG, Kratochvil CJ, Vitiello B, Reinecke MA, Mario J,
March JS. Cost-effectiveness of treatments for adolescent depression: results from
TADS. Am J Psychiatry. 2008;165(5):588-596.

Lynch FL, Dickerson JF, Clarke G, Vitiello B, Porta G, Wagner KD, Emslie G, Asarnow
JR Jr, Keller MB, Birmaher B, Ryan ND, Kennard B, Mayes T, DeBar L, McCracken JT,
Strober M, Suddath RL, Spirito A, Onorato M, Zelazny J, Iyengar S, Brent D.
Incremental cost-effectiveness of combined therapy vs medication only for youth with
selective serotonin reuptake inhibitor-resistant depression: treatment of SSRI-resistant
depression in adolescents trial findings. Arch Gen Psychiatry. 2011;68(3):253-562.
Dickerson JF, Lynch FL, Leo MC, DeBar LL, Pearson J, Clarke GN. Cost-effectiveness
of Cognitive Behavioral Therapy for Depressed Youth Declining Antidepressants.
Pediatrics. 2018;141(2):20171969.

Mansueto S, Kumar R, Raitman MR, Jahagirdar A, Cheng S, Wang W, Krause KR,
Monga S, Szatmari P, Courtney DB. Discriminative Validity and Interpretability of the

14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 16

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublosug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wolj papeojumod "s5zoz AN GT U0 TH#SZ60-7202-uadolwa/oeTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

Page 15 of 16 BMJ Open

v9)
1 =
2 o

©
2 Mood and Feelings Questionnaire [Pre-print]. Centre for Addiction and Mental Health. S
s 2024. https://osf.io/wzvr3/ =
6 26. Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW. Methods for the g
7 economic evaluation of health care programmes: Oxford university press; 2015. =2
8 27. Browne GB, Arpin K, Corey P, Fitch M, Gafni A. Individual correlates of health service %
9 utilization and the cost of poor adjustment to chronic illness. Med Care. 1990;28:43-58. =
10 28. Wodchis WP, Bushmeneva K, Nikitovic M, McKillop I. Guidelines on person-level L
1 costing using administrative databases in Ontario. Toronto: Health System Performance % 2
:g Research Network; 2013. 0] g
14 29. Statistics Canada. Consumer price index, monthly, percentage change, not seasonally g 3
15 adjusted, Canada, provinces, Whitehorse and Yellowknife — health and personal care. 3 S
16 2023. Available from: 2 92
17 https://www150.statcan.gc.ca/t1/tbll/en/tv.action?pid=1810000408 & 3
18 30. Barber JA, Thompson SG. Analysis of cost data in randomized trials: an application of ; E
;g the non-parametric bootstrap. Statistics in medicine. 2000;19(23):3219-3236. = §
21 31. Glick HA, Doshi JA, Sonnad SS, Polsky D. Economic evaluation in clinical trials. OUP S A
22 Oxford; 2014. < S
23 32. Basu A, Rathouz PJ. Estimating Marginal and Incremental Effects on Health Outcomes E &
24 Using Flexible Link and Variance Function Models. Biostatistics. 2005;6(1);93—109. em=
25 33. Whitehead SJ, Ali S. Health outcomes in economic evaluation: the QALY and utilities. géé
20 Br Med Bull. 2010;96:5-21. TERS
28 34. White IR, Royston P, Wood AM. Multiple imputation using chained equations: Issues gg o
29 and guidance for practice. Stat Med. 2011;30(4):377-99. =5
30 35. Little RJ, Wang Y. Pattern-mixture models for multivariate incomplete data with =59
31 covariates. Biometrics. 1996;52(1):98-111. %%E
32 36. Stinnett AA, Mullahy J. Net health benefits: a new framework for the analysis of 25 =
33 uncertainty in cost-effectiveness analysis. Medical decision making. ggg
2‘5‘ 1998;18(2_suppl):S68-S80. HE!
36 37. Fenwick E, Byford S. A guide to cost-effectiveness acceptability curves. The British a- 5
37 Journal of Psychiatry. 2005;187(2):106-108. > 3
38 38. Briggs AH. A Bayesian approach to stochastic cost-effectiveness analysis. Health S %
39 Economics. 1999;8(3):257-261. 5 2
40 39. Binder L, Ghadban M, Sit C, Barnard K. Health technology assessment process for e 3
41 oncology drugs: impact of CADTH changes on public payer reimbursement ggJ 8
jé recommendations. Curr Oncol. 2022;29(3):1514—-1526. ‘é g
44 40. Claxton K. The irrelevance of inference: a decision-making approach to the stochastic = 2
45 evaluation of health care technologies. Journal of health economics. 1999;18(3):341-364. = %
46 41. Heffernan OS, Herzog TM, Schiralli JE, Hawke LD, Chaim G, Henderson JL. % ~
47 Implementation of a youth-adult partnership model in youth mental health systems S §
48 research: Challenges and successes. Health Expect. 2017;20(6):1183-1188. o
gg 42. Brown JB, Adams ME. Patients as reliable reporters of medical care process: recall of 23
51 ambulatory encounter events. Med Care. 1992:400-411. E
52 43. Harlow SD, Linet MS. Agreement between questionnaire data and medical records: the 3
53 evidence for accuracy of recall. Am J Epidemiol. 1989;129(2):233-248. =
54 44. Roberts RO, Bergstralh EJ, Schmidt L, Jacobsen SJ. Comparison of self-reported and E
gg medical record health care utilization measures. J Clin Epidemiol. 1996;49(9):989-995. 3
gg 15 :

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://osf.io/wzvr3/
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1810000408
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 16 of 16

45. Wallihan DB, Stump TE, Callahan CM. Accuracy of self-reported health services use and
patterns of care among urban older adults. Med Care. 1999;37(7):662—670.

46. Bhandari A, Wagner T. Self-reported utilization of health care services: improving
measurement and accuracy. Med Care Res Rev. 2006;63(2):217-235.

47. Cookson R, Griffin S, Norheim OF, Culyer AJ, Chalkidou K. Distributional Cost-
Effectiveness Analysis Comes of Age. Value Health. 2021;24(1):118-120.

* (s3gv) Jnauadns juswaublosug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wolj papeojumod "s5zoz AN GT U0 TH#SZ60-7202-uadolwa/oeTT 0T Se paysiignd 1si1) :uado rINg

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

BMJ Open

BM) Open

Protocol for the economic evaluation of the Care for
Adolescents who Received Information ‘Bout Outcomes, 2nd
iteration (CARIBOU-2) non-randomized, cluster controlled
trial of an integrated care pathway for depression in

adolescents

Journal:

BMJ Open

Manuscript ID

bmjopen-2024-092541.R2

Article Type:

Protocol

Date Submitted by the
Author:

15-Apr-2025

Complete List of Authors:

de Oliveira, Claire; Centre for Addiction and Mental Health; University of
Toronto, Institute of Health Policy, Management and Evaluation
Mason, Joyce; Centre for Addiction and Mental Health

Amani, Bahar; Centre for Addiction and Mental Health

Liddell, Gray; Centre for Addiction and Mental Health

Szatmari, Peter; Centre for Addiction and Mental Health; University of
Toronto, Department of Psychiatry

Henderson, Jo; Centre for Addiction and Mental Health; University of
Toronto, Department of Psychiatry

Courtney, Darren; Centre for Addiction and Mental Health, Psychiatry;
University of Toronto, Psychiatry

<b>Primary Subject
Heading</b>:

Health economics

Secondary Subject Heading:

Mental health

Keywords:

Adolescent, HEALTH ECONOMICS, Depression & mood disorders <
PSYCHIATRY, Protocols & guidelines < HEALTH SERVICES
ADMINISTRATION & MANAGEMENT

SCHOLARONE™
Manuscripts

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloaloid

* (s3gv) Jnauadns juswaublasug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wolj pspeojumod "szoz AN GT U0 TH#SZ60-7202-uadolwa/oeTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

Page 1 of 16 BMJ Open

vs)
1 g
2 <
z Protocol for the economic evaluation of the Care for Adolescents who Received S
5 Information ‘Bout Outcomes, 2" iteration (CARIBOU-2) non-randomized, cluster =
6 controlled trial of an integrated care pathway for depression in adolescents g
7 =
8 Claire de Oliveira,! 234 Joyce Mason,!>* Bahar Amani,? Liddell G,? Peter Szatmari,' 3¢ Jo %
9 Henderson,! ¢7 Darren B. Courtney! 367 o
1 O av) 7]
1 L S 5
12 Affiliations @ E
13 ' Campbell Family Mental Health Research Institute, Centre for Addiction and Mental Health, T &
14 Toronto, Canada. g 3
15 )
16 2 Institute for Mental Health Policy Research, Centre for Addiction and Mental Health, Toronto, % %
17 Ontario, Canada. e 3
18 - oR
19 . . . .. 2 3
20 3 Cundill Centre for Child and Youth Depression, Centre for Addiction and Mental Health, s §
21 Toronto, Ontario, Canada. S A
« o
22 ah S
23 4Institute of Health Policy, Management and Evaluation, Dalla Lana School of Public Health, - o
24 University of Toronto, Toronto, Ontario, Canada. ‘é é”g
25 —
26 . . : : s &
57 > Hospital for Sick Children, Toronto, Ontario, Canada. 230
a3,
28 528
29 ¢ Department of Psychiatry, University of Toronto, Toronto, Ontario, Canada. é 35
30 =59
. . . 2
31 7 Margaret and Wallace McCain Centre for Child, Youth and Family Mental Health, Centre for 3 %5
gg Addiction and Mental Health, Toronto, Ontario, Canada. 553
Q>3
4 32
;5 Correspondence to: 5 @E
36 Claire de Oliveira & =
37 claire.deoliveira@camh.ca > (_33
38 s 3
39 Word count 5 2
40 3,941 @ 3
41 ’ g 3
o o
42 o 3
43 R
44 2 o
45 g 3
46 5 3
3 N
47 g S
48 Q
49 2 ®
50 &
51 g
52 ®
v}
53 5
54 o
55 S
56 =
57 ‘g
58 1 >
59 ®

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


mailto:claire.deoliveira@camh.ca
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Abstract

Introduction: Depressive disorders in adolescents are highly prevalent and debilitating, and a
risk factor for self-harm and death by suicide. In the context of recovery from the COVID-19
pandemic, strained health care resources are compounded by an increased demand for treatment
services for adolescents with depression. The objective of this study protocol is to delineate the
proposed economic evaluation of an integrated care pathway for depression in adolescents within
the Care for Adolescents who Received Information ‘Bout Outcomes 2™ iteration (CARIBOU-2)
non-randomized, cluster controlled trial.

Methods and analysis: Two economic evaluations of the CARIBOU-2 trial (n=300) will be
conducted — a cost-effectiveness analysis and a cost-utility analysis. In the cost-effectiveness
analysis, we will examine the primary clinical outcome of the trial, change in the Mood and
Feelings Questionnaire total score. In the cost-utility analysis, the clinical outcome will be
quality-adjusted life-years, a generic measure of health burden. Data on the resources and
respective costs required to deliver the intervention will be collected by the research team. Data
on resource use post-intervention will be obtained from a mix of administrative data holdings
and self-report; relevant unit costs will be obtained from existing data sources. The outcome of
both economic evaluations will be the incremental cost-effectiveness ratio. Relevant sensitivity
analyses will be undertaken, and cost-effectiveness acceptability curves will be produced to
characterise any sources of uncertainty in the analysis. Equity considerations will also be
examined, where relevant.

Ethics and dissemination: Ethical approval for the larger CARIBOU-2 trial, including the
economic evaluation, has been obtained by the Centre for Addiction and Mental Health as well
as site-level ethics boards (#019/2021 Centre for Addiction and Mental Health). All participants
will provide informed consent for their data to be analysed and reported. The results of the main
trial and the economic evaluation will be submitted for publication in a peer-reviewed journal
and shared with relevant policy makers across Canada.

Trial registration: The CARIBOU-2 trial has been registered on ClinicalTrial.gov,
NCT05142683.

Keywords: economic evaluation, depression, adolescent, protocol, non-randomized, cluster
controlled trial, integrated care pathway

2

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 16

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublosug
| @p anbiydesbollqig soushy re Gzoz ‘2 sunc uo /wod fwg uadolway/:dny wolj papeojumod "s5zoz AN GT U0 TH#SZ60-7202-uadolwa/oeTT 0T Se paysiignd 1si1) :uado rINg


http://bmjopen.bmj.com/

Page3of 16 BMJ Open

Strengths and limitations of this study

e This study will contribute to the literature on economic evaluations of interventions

targeting depression in youth.

e This study will inform whether an integrated care pathway is a cost-effective option to
treat depression in adolescents.
Some resource use data will be self-reported and thus subject to recall bias and
potentially stigma-related under-reporting bias.
12 e The study may not capture all resources used by participants.
13 e The utility values employed in this study will be obtained from prior related literature and
14 not from the adolescents involved in the trial.
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INTRODUCTION

Depressive disorders in adolescents are highly prevalent and debilitating, and a risk factor for
self-harm and death by suicide.!** In the context of recovery from the COVID-19 pandemic,
increased demand for treatment services for adolescents with depression is anticipated,
compounded by strained health care resources.’ Determining the cost-effectiveness of
interventions is necessary to inform decisions around resource allocation. However, there is a
paucity of evidence on the cost-effectiveness of treatments for adolescent depression, particularly
within Canada. We undertook a scoping review of existing economic evaluations of adolescent
depression interventions to ascertain any prior relevant work that had been done on the topic.°
We found few related economic evaluations (n=10), with the majority having been undertaken
either in the UK (n=4) or the USA (n=4), while the other two were undertaken in Australia and
Germany. Most studies undertook an economic evaluation alongside a clinical trial (n=9),
whereas only one study undertook a modeling-based economic evaluation. Of these, five were
undertaken alongside trials testing cognitive behavioural therapy (CBT) alone or CBT and
selective serotonin reuptake inhibitors (SSRIs), such as fluoxetine, in combination.’”!! One study
examined the economic evaluation of a trial of a collaborative care model,'? which involved a
pre-treatment education and engagement session, after which youth (with parental input) were
given the choice of CBT, antidepressant medication, or both. Another study occurred alongside a
trial of brief psychosocial intervention and short-term psychoanalytical psychotherapy, in
addition to CBT,!? while another examined an exercise program.'# Five of the ten studies
adopted the societal perspective, where all relevant costs, regardless the payer, and opportunity
costs were considered. Nine of the ten studies examined quality-adjusted life-years (QALYSs) as
the main outcome of the economic evaluation. Few studies (n=2) undertook equity/sub-group
analyses; these are important to undertake as decisions based on average measures of cost-
effectiveness may lead to incorrect treatment recommendations for specific population groups.!>
CBT with and without SSRIs were found to be cost-effective relative to treatment as usual in two
studies, with an incremental cost-effectiveness ratio (ICER) per QALY of -$45,792 in one study?®
and ICERs per disability-adjusted life-years (DALY's) between $9,000-$34,000 in another.!? The
collaborative care model, compared to treatment as usual, was also found to be cost-effective,
with an ICER per QALY of $18,239.12 In other cases where individual or combined treatment
options were compared to active structured treatments, findings were mixed.”>!! For example,
one study from the UK reported an ICER per QALY of £102,965,7 while another study from the
US found an ICER per QALY of -$28,833.° Overall, the scoping review found few studies
examining cost-effectiveness of multi-component interventions and no economic evaluation
studies of interventions for adolescents with depression in the Canadian setting. Moreover, the
scoping review revealed that existing studies were lacking on some elements required in an
economic evaluation, such as justification around the choice of the study perspective and time
horizon, the inclusion of major long-term and/or negative outcomes regarding the primary
outcome measure(s), such as self-harm and suicide ideation, and engagement with patients and
others affected by the study.!®!”

The objective of this study protocol is to delineate the economic evaluation of the Care for
Adolescents who Received Information ‘Bout Outcomes 2™ iteration (CARIBOU-2)
intervention within the context of a non-randomized, cluster controlled clinical trial, while
building on prior related work. It is hypothesised that the CARIBOU-2 intervention will be cost-
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2 effective (i.e., specifically more costly but more effective) in the treatment of depressive S
s symptoms in help-seeking adolescents compared to treatment as usual over a 52-week period. %
6 ©
7 METHODS AND ANALYSIS §
8 Description of the primary study and its design %
9 Integrated care pathways are pre-set treatment processes intended to coordinate interdisciplinary o
1(1) teams in the application of clinical practice guideline recommendations.'® The CARIBOU-2 3 o
12 intervention is an integrated care pathway with development input from young people with lived ] E
13 experience and involves seven core components: 1) assessment; 2) psychoeducation; 3) T 8
14 psychotherapy options (where 1% line treatment is CBT and 2" line treatment is a brief g g
15 psychosocial intervention);? 4) caregiver support; 5) medication options (where 1% line of g S
16 treatment is fluoxetine, 2" line is sertraline, 3 line is escitalopram, and 4" line is duloxetine); 6) 2 5
17 measurement-based care team reviews every 4 weeks (which involve meeting with the youth and =) §
12 clinicians to review measure scores and discuss treatment changes); and 7) graduation from the ; N
20 treatment.!® The intervention duration is dependent on the youth’s response to treatment but can 2 §
2 be up to 52 weeks. Further details on the pathway can be found elsewhere.!® The comparator, s R
22 treatment as usual (TAU), may or may not involve any of the following: assessment, S S
23 psychoeducation, psychotherapy, medication, and family work.!” For TAU, there is no E &
24 prescribed format to any of these components, nor prescribed measurement-based care. The ‘é é”f,
25 comparator group was selected based on the USA National Institutes of Health expert panel’s 32N
;? recommendations for selecting comparator groups in behavioural interventions, particularly as it %8 o
28 relates to the overall objective of a clinical trial.>* The first 25 youth participants enrolled at each gg 9
29 site will receive TAU. Subsequently, staff at sites are trained in the pathway and the following 25 =5
30 participants enrolled will be assigned to the CARIBOU intervention. Clinicians must be social 5% 3
31 workers, social service workers, occupational therapists, nurses, psychologists, psychiatrists, or 2 %E
32 registered therapists to deliver the interventions. See the primary study protocol for further gi 3
33 details.?! S %3
34 V!
22 Decision problem a v;
37 The CARIBOU-2 trial will measure the effectiveness of an integrated care pathway, which seeks z 3
38 to improve depressive symptoms in adolescents presenting to care with depression as the chief S %
39 complaint. The trial-based economic evaluations will determine the cost-effectiveness of s 2
40 CARIBOU-2 and will be guided by the current economic evaluation guidelines recommended by S 2
2; Canada’s Drug Agency (CDA), formerly known as the Canadian Agency for Drugs and 3 %
43 Technologies in Health,?? and the Consolidated Health Economic Evaluation Reporting g S
44 Standards (CHEERS) 2022 reporting guidance for health economic evaluations.'¢ 5 2
45 5 5
46 Type of economic evaluations > ~
47 Two economic evaluations will be conducted. The first economic evaluation will be a cost- S §
48 effectiveness analysis, which will examine the primary clinical outcome measure of the trial, 5 O
gg change in the Mood and Feelings Questionnaire (MFQ),>? where the MFQ screens for depressive @ é
51 symptoms. The second economic evaluation of CARIBOU-2 will be a cost-utility analysis (i.e., a @
52 cost-effectiveness analysis where effectiveness is measured using a utility measure), in line with >
53 the CDA guidelines for the recommended reference case analysis,?? where the outcome measure =
54 will be QALYs. The QALY is recommended in economic evaluation studies due to its ability to E
gg be compared across different interventions and illnesses/disorders.?? Both economic evaluations 3

>
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will be undertaken at two time points, 24 and 52 weeks post-enrollment follow-up, using the
sample with non-missing data (where adolescents who are lost to follow-up over the course of
the trial or with missing data on outcomes and/or costs will be excluded) as well as the sample
with imputed data.

Study population

Participant recruitment (planned n=300) will occur over 4.5 years, from February 2022 to
September 2027, at 4 to 6 sites (hospitals and community-based mental health agencies) across
southern Ontario and Alberta, where youth often receive outpatient mental health care.
Adolescents will self-refer or be referred by a third party (e.g., doctors, school counselors,
caregivers) to the site, and then recruited after their intake. Site staff (e.g., intake workers,
clinicians) will assess the youth, including the use of the MFQ?3 to screen for depression and
inclusion/exclusion criteria. Informed consent will be obtained from all study participants by a
study research assistant.

The trial will include adolescents between the ages 13 and 18 years old, inclusive, who express
that ‘depression” (or some synonym of depression) is a primary concern, where clinician or
intake staff agrees that depressive symptoms are a primary treatment target, who have an MFQ
score > 22 at two sequential visits (screening and baseline assessment), who are either a new
referral to the clinic in the past 3 months or, if previously received treatment at the clinic, had a
period of 3 months without treatment in the past 6 months, and who are able to speak and read
English. The trial will exclude youth with known or highly suspected presentations of psychotic
symptoms (e.g., hallucinations) that are persistent, affect functioning, and have observable
effects on behaviour, those with severe substance use disorder, bipolar disorder, intellectual
disability, severe eating disorder, imminent risk of suicide requiring hospitalisation as per
judgment of the assessing clinician, and those unable to provide informed consent to the study
for any reason.

If the adolescent agrees, caregivers will be also asked to participate in the study. Other than
fluency in English, and capacity to make decisions regarding consenting to research, there are no
inclusion or exclusion criteria for caregiver participation.

TAU will be provided in the same hospital/community mental health agency and may or not
include referral to psychotherapy and/or parental support; psychiatric care and the use of
psychotropic medication is permitted.

Perspective

We will adopt the perspective of the publicly funded health care payer (i.e., the Ontario
Ministries of Health and Long-term Care and the Alberta Ministry of Health), in line with the
CDA guidelines for the recommended reference case analysis,?> which includes all health system
costs. According to the CDA guidelines, when a broader societal perspective is of interest to the
decision-maker, the impact of the intervention on time lost from paid and unpaid work by both
patients and informal caregivers due to illness, treatment, disability, or premature death should
be included in an additional non-reference case analysis.?? Therefore, we will also undertake an
additional analysis (i.e., a non-reference case analysis), where we will adopt a modified societal
perspective and caregiver time costs and lost income due to appointments will be considered, in

6
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2 L
2 addition to health system costs. The results of the non-reference case analysis will be reported S
s separately from the reference case analysis for each outcome, in line with the CDA guidelines.?? =
6 The inclusion of caregiver time costs and lost income due to appointments in the non-reference g
7 case analysis will shed light on the impact of the intervention beyond the health care system (i.e., S
8 the reference case) as well as its impact on caregivers. %
9 o
10 Time horizon and discounting 3 i
1; The time horizon of the analysis will be 52 weeks post-enrollment, the length of participant % E
13 involvement in the trial. This time horizon allows time for each component of the intervention to 0] L
14 be completed if indicated, while accounting for wait times. When the time horizon is less than g 3
15 one year, discounting is not needed.?? 3 S
16 2 92
17 Measurement and valuation of health & 3
18 The outcome of the cost-effectiveness analysis will be the change in the MFQ, a 33-item self- ; E
;g report measure, which screens and assesses depressive symptomatology in children and 2 §
21 adolescents between the ages 8 and 18.2% The questionnaire consists of several descriptive S kR
22 phrases on how the adolescent has been feeling or acting over the prior two weeks. The coding of Q8
23 the MFQ reflects whether the phrase was true for the adolescent most of the time (score=2), E &
24 sometimes (score=1), or not at all (score=0) in the past two weeks. The MFQ score ranges from em=
;2 0 to 66, where cases with a score of 22 or more are suggestive of likely depression.?* %éé
530

;é The outcome of the cost-utility will be the QALY, which is a measure that considers the health- %‘E g
29 related quality of life related to a person’s health state as well as the time they spent in that given =3
30 state. To our knowledge, the MFQ has not yet been translated into QALY ratings. However, an =59
31 existing review on utility values of generic preference-based instruments for children and %%5
32 adolescents with mental health problems? found that utility values reported for depression in this s
33 population ranged from 0.4957 to 0.81.26 Furthermore, prior work has employed utility values of ggg
g;‘ 0.8 and 0.6 for mild depression and moderate to severe depression, respectively (though these 5 @E
36 values were based on adult populations).'?> Thus, in line with an approach undertaken in previous a- =
37 related work,%%!! utility values of 1.0 (no depression) and 0.81 (depression) will be assigned to > 3
38 each youth based on whether their MFQ score is below or above 22, respectively, which is the S %
. ] >

ig cut-off for depression. E 5
41 Measurement and valuation of resources and costs 53
fé Intervention resource use and costs ‘5 g
44 We will record all resources used by patients during the delivery of the intervention; these will = 2
45 include the time of personnel involved in the assessment of patients, delivery of education = 5
46 sessions, and psychotherapy, the number of medications (e.g., fluoxetine, sertraline, % 3
47 escitalopram, and duloxetine) delivered by personnel, the number of supplies and services, = §
48 training of staff delivering the intervention, and program resources (e.g., educational materials) e °
42 related to the intervention. Subsequently, we will employ a micro-costing approach?’ to estimate 23
?1) the total costs associated with the delivery of the intervention (i.e., we will monetise the E
5o intervention-related resource use). We will obtain the relevant unit costs for each resource from 3
53 the Ontario Health Insurance Plan and the Alberta Schedule of Medical Benefits fee schedules, 2
54 community mental health agencies, hospital records (to estimate the salary of professionals 5
55 involved and the supplies and services), and pharmacy records, the Ontario Drug Benefit E
56 S
57 ]
58 7 g
59 o
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formulary, and the Alberta Pharmaceutical Information Network (to estimate the cost of
medications).

Resource use

Data on health system-related resource use post-intervention for Ontario will be obtained through
ICES (formerly known as the Institute for Clinical Evaluative Sciences), an independent non-
profit research institute in Toronto, Ontario, which holds health records for all health services
covered under the Ontario public health care system (e.g., physician visits, emergency
departments visits, acute care hospitalisations, psychiatric hospitalisations). We will use a
custom health service utilisation tool, developed by the research team, and based on an existing
tool,?® to measure all health system-related resource use post-intervention for Alberta. This
health service use tool will also be used to obtain post-intervention data on time spent to obtain
care for both youths and caregivers, where applicable, for both provinces, and lost time away
from work to obtain care for both youths and caregivers, where applicable, for both provinces.
Trained research analysts will administer the health service utilisation tool to adolescents and
caregivers at baseline, 12, 24, 36, and 52 weeks. Our data collection methods will also collect
information on significant adverse events, such as psychiatric hospitalisations, episodes of self-
harm with potential for high lethality, and completed deaths by suicide, which will be reported
if/when these instances occur.

Cost estimation

To estimate total costs, we will apply patient-level costing to value all resource use post-
intervention for each adolescent (i.e., direct health system, direct out-of-pocket costs), where the
respective number of units reported (e.g., number of visits, number of medications consumed)
described beforehand will be multiplied by the respective unit cost.?” The same approach will be
applied to estimate time costs (e.g., time spent to obtain care) and indirect costs (e.g., lost work
income due to appointments) for both youth and caregivers. The unit costs will be obtained from
the Canadian Institute for Health Information, the Ontario Health Insurance Plan fee schedule,
the Alberta Schedule of Medical Benefits, and Statistics Canada, among other sources. All costs
will be expressed in 2027 Canadian dollars using Statistics Canada’s Consumer Price Index for
Health and Personal Care.?°

Analysis

We will compare adolescents who receive the CARIBOU-2 intervention to those who receive
TAU. We will compare health outcomes and costs at baseline, 24 weeks, and 52 weeks post-
intervention and produce mean values (and standard deviations) for each treatment group. We
will also produce mean differences and 95% confidence intervals using non-parametric bootstrap
regressions, which address the non-normal distribution of the cost data.?!

We will model effectiveness and costs from baseline to 24 weeks and from baseline to 52 weeks
post-intervention through the use of multivariable generalized linear mixed models, controlling
for baseline covariates, such as demographics and baseline clinical measures.3? This regression
model enables researchers to assess and choose the most appropriate mean and variance
functions, which is important when modelling costs given its non-normal distribution, as well as
include random effects, while making use of all data available for each participant, even in the
presence of missing values.>?> We will estimate separate models for each cost category (e.g.,
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2 L
3 physician visits, emergency departments visits, acute care hospitalisations, psychiatric S
g hospitalisations) to predict the mean cost according to the time period and treatment group. We =
6 will apply the same approach to predict mean MFQ and utility values, by time period and -
7 treatment group. We will use the statistical method of recycled predictions?? to estimate the final §
8 predicted mean values of the MFQ scores and costs; health utility values will be used to estimate %
9 the QALY gained using the area under the curve method.3* These values will then be added and =
10 examined for statistical significance from baseline to 24 weeks and from baseline to 52 weeks L
11 . . . . . 27 . . S o
0 post-mt'erventlon'. The 1ncrerpenta1 cost-effec.tlveness ratio (ICER), thg: outcome of 1nt§rest, will g o
13 be obtained by dividing the incremental predicted average cost and the incremental predicted 0] L
14 average effectiveness of the two treatment groups and estimated at 24- and 52-weeks post- g 3
15 intervention. 8 g
16 2 92
17 Sensitivity analyses g S
18 Several sensitivity analyses will be undertaken to account for potential biases. A systematic ; E
;g review found that utility values reported for adolescent depression ranged from 0.495 to 0.81.2° 2 §
21 The main analysis will use a utility value of 0.81 for adolescents with depression; however, a S kR
22 deterministic one-way sensitivity analysis with a utility value of 0.495 will be undertaken to test Q8
23 the robustness of the results of the cost-utility analysis. As described beforehand, we will exclude E &
24 participants with missing data from the main analysis; however, we will examine the em=
25 sociodemographic and clinical characteristics of adolescents included in the analyses and those g %
26 in the full sample to assess the impact of excluding those with missing data. In addition, we will Q?D §
27 . .1 cy . o D¢
28 re-run the cost-effectiveness and cost-utility analyses with imputed data on outcomes and costs Eg o
29 using multiple imputation by chained equations.?> We will conduct deterministic one-way ; o2
30 sensitivity analyses to determine the robustness of our results to changes in intervention and =59
31 health service unit costs in instances where precise unit costs cannot be obtained; in these cases, %%5
32 we will use 95% confidence intervals to determine the range (i.e., high- and low-cost scenarios) 25 =
33 to be used in the sensitivity analyses. In addition, we will compare the estimates from the Sgg
gg multivariable generalized linear mixed model to the unadjusted mean values as well as the g: @E
36 estimates obtained from an ordinary least squares model. We will use pattern-mixture models3® a- =
37 to understand how potential outliers, and their exclusion, affect our findings as well as any > 3
38 deviations from distributional assumptions and the impact of baseline variables. S %
> S 5
40 Uncertainty e 3
4 We will estimate the multivariable generalized linear mixed models with nonparametric g?; 3
g bootstrapping (namely, 1,000 bootstrap replications) to produce standard errors and p-values for ‘é g
44 each incremental cost and effect, while adjusting for sampling uncertainty. We will examine = 2
45 uncertainty using cost-effectiveness planes and cost-effectiveness acceptability curves (CEACs), = 5
46 in line with a net benefit framework.3” Cost-effectiveness planes depict the uncertainty regarding % 2
47 the cost and effect estimates; this is done by plotting the respective estimated bootstrapped S B8
48 values.??> CEACs provide an alternative to the ICER confidence intervals; they are obtained from S §
42 the joint distribution of incremental costs and effects from the nonparametric bootstrapping of 23
?1) the observed data. The CEAC shows the probability that a given intervention is cost-effective E
5o compared to the comparator, for several different values that a decision-maker is hypothetically 3
53 willing to pay for a unit improvement in a given health outcome.’®3° We will calculate a series of z
54 net benefits for each individual for a range of willingness to pay values for a QALY and then 5
55 compare these to $50,000 CAD, which is the cost-effectiveness threshold commonly used for E
56 S
57 ]
58 9 >
59 o
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decision-making in Canada.*® We will obtain the coefficients of the differences in the net
benefits between the intervention and TAU groups through bootstrapped linear regressions,
which will control for the variables included in the main analysis (e.g., demographics and
baseline clinical measures) as well as the baseline variables of interest, such as gender, age,
ethnicity and race, to account for any potential differences between the intervention and
treatment as usual groups at recruitment. We will then examine these coefficients to determine
the proportion of instances in which the net benefit of the intervention group is greater than that
of the TAU group, for each willingness to pay value.*! Subsequently, we will plot these
proportions to obtain CEACs for each cost-effect combination. All data analyses will be
undertaken using Stata, version 12.

Equity

We will weight all patient outcomes equally; however, we will explore undertaking additional
sub-group analyses (e.g., differences by gender and ethnicity and race), where sample sizes
permit, to understand whether findings differ by patient sub-groups. Evidence suggests that there
are gender and ethnic disparities in mental health care use.*?

Approach to engaging patients and others affected by the study

The Centre for Addiction and Mental Health houses the Youth Engagement Initiative, which
consists of coordinators and young people with experience in mental health services.* Youths
from the Youth Engagement Initiative were involved in designing the content of the clinical
materials, selecting outcome measurement instruments, and advising on recruitment and
retention strategies. Youth partners were also involved in training research analysts on data
collection. In parallel, a caregiver engagement coordinator will work with caregivers with
experience in the mental health systems who will provide feedback on how youth-centred care
should be delivered as well as advise on caregiver recruitment into the study. Both youths and
caregivers will also be involved in the interpretation and reporting of the findings.

Patient and public involvement

Patients and/or the public were not involved in the design of the economic evaluation. However,
one of the authors (G. Liddell), who was involved in the drafting of the protocol, is a youth with
lived experience.

ETHICS AND DISSEMINATION

Ethical approval for the larger CARIBOU-2 trial, including the economic evaluation, has been
obtained from the Centre for Addiction and Mental Health as well as site-level ethics boards
(#019/2021 Centre for Addiction and Mental Health). All participants will provide informed
consent for their data to be analysed and reported. The results of the main trial and the economic
evaluation will be submitted for publication in a peer-reviewed journal and shared with relevant
policy makers across Canada.

DISCUSSION

The main objective of CARIBOU-2 is to address depression among adolescents in Canada. The
results of the economic evaluation will have significant, broad, and high reward impacts on
several levels. As the first economic evaluation of an intervention targeting depression in
Canadian youth, this study has the potential to transform how mental care for adolescents is

10
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provided in Canada. If CARIBOU-2 is found to be cost-effective, the findings of this study may
help guide the allocation of health care resources to improve outcomes for youth and their
families and shed light on the value for money of this intervention.

oNOYTULT D WN =

This work will inform whether an integrated care pathway is a cost-effective option to treat

9 depression in adolescents. However, the proposed economic evaluations will not be without

10 limitations. The data on resource use will be self-reported and thus subject to recall bias and
potentially stigma-related under-reporting bias; however, the reliability and validity of self-
reported data has been well established over recall periods comparable to those used in this

14 study.*-48 In addition, the study may not capture all resources used by participants (e.g., a youth
15 participant may forget to describe a visit to a school-based counselor). Regardless, the custom
16 data collection tool captures the most relevant health services used by this patient population.
17 The utility values employed in this analysis plan were obtained from prior related literature as
opposed to from the adolescents involved in the trial. Nonetheless, this approach has also been
employed in previous economic evaluations of depression in adolescents undertaken

21 elsewhere.?%!! Finally, despite becoming increasingly common in the field of economic

22 evaluation, this study will not characterise distributional effects,** i.e., how impacts are

23 distributed across different individuals or whether adjustments are made to reflect priority

24 populations.
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