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Background

Link-me is a stratified individually randomised controlled trial (RCT) with general practice patients
that aims to determine whether using the Decision Support Tool (DST) to systematically identify
general practice patients’ predicted symptom severity for depression and/or anxiety and provide
tailored treatment recommendations is clinically and cost effective compared to usual care. The
study rationale, and details of the study design, including setting, eligibility criteria, sample size
calculations and statistical analysis are detailed in the published study trial protocol [1]. This
document provides a detailed statistical analysis plan, including the economic evaluation, to
complement the study protocol and to expand on the secondary and sensitivity analyses.

A separate protocol will be developed for the process evaluation to be conducted in parallel with the
randomised controlled trial. The process evaluation will provide the context to help understand the
outcomes that were achieved, identify challenges in implementation and provide important
guidance for future translation of trial findings using the framework set out by the Medical Research
Council [2].

Primary hypothesis

The null hypothesis is that there is no difference in mean psychological distress scores between the
intervention and comparison arms at six months. The alternative hypothesis is that there is a
difference between the two trial arms.

The primary objective of the trial is to determine whether there is a difference in mean
psychological distress scores between the intervention and comparison arms at six months.

Secondary objectives of the trial are to determine

a) whether there is a difference in mean psychological distress at 12 months between the two
trial arms

b) whether there is a difference in quality of life, days out of role, depressive symptoms,
anxiety symptoms, self-efficacy, health service use and cost between trial arms, at six and 12
months, respectively

c) whether the primary and secondary outcomes differ between the two trial arms within each
of the mild/minimal and severe symptom groups; and

c) the cost-effectiveness of the new model of care compared to usual care.

Trial methods

In brief, Link-me is set in general practices located within the three participating Primary Health
Network (PHN) catchment areas, across three states in Australia (Victoria, New South Wales and
Queensland). At least 18 general practices will participate in the trial (minimum of six in each PHN).
Patients are approached in the general practice waiting room and assessed for eligibility using a self-
report survey on a hand-held tablet device. Patients are eligible if they are aged between 18 and 75,
able to complete the survey in English, provide a phone number and email address, and hold a
Medicare card, and meet one or more of the following criteria:

e ascore of two or more on the 2-item version of the Patient Health Questionnaire [PHQ-2:3]

e ascore of two or more on the 2-item version of the Generalised Anxiety Disorder scale
[GAD-2:4];

e current use of medication for mental health problems.



Those who are eligible and consenting are then invited to complete the Link-me DST. The Link-me
DST comprises 23 items assessing current depressive symptoms, current anxiety symptomes, lifetime
history of depression, gender, living situation, ability to manage on available income, self-rated
general health, and presence of chronic illness that affects the ability to carry out daily activities.
Responses are used in two prognostic models embedded within the DST to predict symptom scores
for anxiety and depression at three months. Based on their predicted score, participants are
classified into one of three symptom severity groups (minimal/mild, moderate, and severe).

Participants who are assessed as having “minimal/mild” or “severe” symptoms will be randomised to
the intervention or comparison arms and will receive information relevant to their symptom severity
group and trial arm allocation. Patients allocated to the intervention arm receive feedback on DST
responses, select treatment priorities, assess motivation to change, and receive a severity-matched
treatment recommendation (information about low intensity services for those with mild symptomes,
or assistance from a specially trained health professional [‘care navigation’]for those with severe
symptoms). All patients allocated to the comparison arm receive usual GP care plus attention
control.

Participants with moderate symptoms will not be randomised as they are assumed to be
appropriately served by the existing mental health service options available via their GP. Although
they are not part of the Link-me trial, they will be followed up and asked to complete outcome
assessments at six and 12 months. Data on the participants classified as moderate together with the
trial data will be used to update and validate the diamond clinical prediction tool [5]. Details of the
secondary use of the trial data will be described in separate statistical analysis plans.

Participant recruitment commenced on 21 November 2017 and was completed on 31 October 2018.
Six and 12 month follow-up assessments will be completed for all participants by 12 June 2019 and
11 December 2019 respectively.

QOutcomes

Outcomes are assessed at trial enrolment and at six and 12 months after DST completion.

The primary outcome is psychological distress as measured using the 10 standard items of the
Kessler Psychological Distress Scale [K10:6]. Respondents are asked to indicate how often in the past
four weeks they have experienced certain symptoms (e.g., nervousness, hopelessness, fatigue,
agitation, and depressed mood), using a five-point Likert scale (where 1="not at all’ and 5="all the
time’). The total K10 score is the sum of the 10 items, ranging from 10 to 50, where higher K10
scores indicate greater higher psychological distress [7]. If two or fewer items on the K10 are missing
responses, the missing values will be substituted with the mean response of the completed items,
otherwise the total score will be coded as missing.

K10 psychological distress at 12 months is a secondary outcome. Other secondary outcomes are
depressive symptom severity, anxiety symptom severity, quality of life (utility scores and overall
health), and days out of role, all assessed at both six and 12 months.

Depressive symptom severity will be measured using the 9-item version of the Patient Health
Questionnaire [PHQ-9:8] which assesses the presence of the nine Diagnostic and Statistical Manual
(DSM) symptoms of depression over the last two weeks using a four-point Likert scale (0=Not at all,
1=Several days, 2=More than half the days, 3=Nearly every day). Total scores are calculated by
summing the nine items, and range between zero and 27. Low scores (0-9) indicate minimal/mild



symptoms for depression and higher scores (>20) indicate severe depressive symptomes. If two or
fewer items on the PHQ-9 are missing responses, the missing values will be substituted with the
mean response of the completed items, otherwise the total score will be coded as missing [9].

Anxiety symptom severity will be measured using the seven-item Generalized Anxiety Disorder
scale [GAD-7: 10]. The GAD-7 assesses the presence of generalised anxiety symptoms over the past
two weeks using a four-point Likert scale (0=Not at all, 1=Several days, 2=More than half the days,
3=Nearly every day). The seven items are added to create a total score, which ranges between zero
and 21, where the higher scores indicate more severe anxiety symptomes. If one or two items on the
GAD-7 are missing a response, the missing values of these items will be substituted with the mean
response of the completed items, otherwise the total score will be coded as missing.

Days out of role will be measured with two of the additional items from the K10+ [11], namely “In
the last four weeks, how many days were you totally unable to work, study, or manage your day to
day activities because of these feelings?” (days totally out of role) and “Aside from those days, in the
last four weeks, how many days were you able to work, study, or manage your day to day activities,
but had to cut down on what you did because of these feelings?” (days partially out of role) . The
K10+ is a four-item extension of the K10 that respondents are asked to complete when they score
greater than 10 on the standard 10-item scale (K10). In addition to the two items assessing days
totally and partially out of role as above, one item asks respondents to indicate the number of health
professional consultations sought as a result of their psychological distress in the past four weeks,
and the extent to which physical health problems were the main cause of distress. For participants
with a K10 score less than or equal to 10, the values for days totally or partially out of role will be
coded as zero as participants with no symptoms of psychological distress can be reasonably
expected to have had no days off or limited ability to work their usual role for this reason.

Quality of life will be measured using the utility index and the visual analogue scale (VAS) from the
EQ-5D-5L, a self-report scale assessing health states across five dimensions (mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression) [12]. Respondents rate the extent to which they
have problems in each dimension on a five-point scale, and indicate their overall health on a VAS
scale from zero to 100. The utility index will be calculated using the EuroQol group’s guidelines [13]
and an Australian valuation data set from [14].

A self-report resource use questionnaire (RUQ) will be used to collect health service use as part of
the economic evaluation. To minimise participant burden, the RUQ is only administered at six and 12
months. Health service use at baseline will be assessed using one of the additional four items on the
K10+ (see above) and routinely collected data about health service use for those who consent,
assuming that most highly used services are captured in these datasets. Note that Medicare Benefits
Schedule (MBS) and Pharmaceutical Benefits Scheme (PBS) data will only be included in the analysis
of 12-month data. This is due to the complexity and time lag involved in the process required for
data extraction from the Australian Government Department of Human Services. Details of the
outcome measures are provided in the Link-me study protocol.

Screening and baseline data collection

General practice and general practitioner (GP) characteristics are collected at the time of practice
recruitment, prior the commencement of patient recruitment in each practice. Data collected
include (but are not limited to):



General practice characteristics
e Practice location (relative socioeconomic advantage/disadvantage of area [15])
e Practice type (private, corporatised, other)
e Practice size (staff head count and FTE including GPs, nurses, mental health professionals,
allied health, other)
e Billing model (private or bulk billing)
e Co-location and record sharing with psychologist, counsellor, nurse, other)

General practitioner characteristics

e Age (years)

e Gender (male, female)

e Country of Graduation (Australia, overseas)

e Years in general practice (in Australia and overseas)

e Proportion of consultations conducted in English or languages other than English
(with/without interpreter)

e Usual approach to mental health care (e.g. number of contacts with case manager, use of
strategies e.g., conduct standardised assessment, recommend self-help, prescribe
medication, refer).

Participant characteristics
Table 1 below outlines the patient information collected during the enrolment process, including the
item wording and response options.

Table 1. Demographic characteristics collected at screening for individuals in their GP waiting room

Item description Questions in screening survey Responses

Age in years?! What is your age (in years)? Free text number field (valid
responses 0-99, inclusive)

Gender? What is your gender? Male
Female
Other

Indigenous status Are you of Aboriginal or Torres Aboriginal

Strait Islander origin? Torres Strait Islander

Aboriginal and Torres Strait
Islander

None of the above

Language mainly spoken at Which language do you mainly English

home speak at home? Other

Highest level of education What is the highest level of Below Year 10
completed education you have completed? Year 10 / equivalent

Year 11 / equivalent

Year 12 / equivalent
Certificate I1I/IV

Advanced diploma / Diploma
Bachelor’s degree or higher
Graduate diploma/Certificate
Postgraduate degree

10



Item description

Questions in screening survey

Responses

Current employment

In terms of employment, in a
usual week are you:

Working for an employer for
wages or salary

Working in your own business for
profit or pay

Working without pay in a family
business or on a farm
Unemployed, looking for and
available to start work

None of the above

Main activity for those not
working or looking for work

In a usual week, which of the
following best describes your
main activity?

Retired or voluntarily inactive
Home duties

Caring for children

Studying

Unable to work due to own illness,
injury, or disability

Caring for an ill or disabled person
Working in an unpaid voluntary job
Other

Holds a health care card

Do you currently hold an
Australian Government Health
Care Card or Pensioner
Concession Card?

Yes
No

Depressive symptom
severity (PHQ-2)*3

Over the last 2 weeks, how often
have you been bothered by little
interest or pleasure in doing things?

Over the last 2 weeks, how often
have you been bothered by feeling
down, depressed or hopeless?

For each item the responses are:
0=Not at all

1=Several days

2=More than half the days

3=Nearly every day

Total score is the sum of two items

Anxiety symptom severity
(GAD-2)*?

Over the last 2 weeks, how often
have you been bothered by feeling
nervous, anxious, or on edge?

Over the last 2 weeks, how often
have you been bothered by not
being able to stop or control
worrying?

For each item the responses are:
0=Not at all

1=Several days

2=More than half the days

3=Nearly every day

Total score is the sum of two items

Currently taking medication
for mental health??

Do you take any medication for
your mental health?

Yes
No

1 Item assesses eligibility for Link-me: Patients ineligible and exit survey if age<18 or >75 years

2 Item included in the DST

3 Item assesses eligibility for Link-me: Patients ineligible and exit survey if PHQ-2<2 and GAD-2<2 and not
currently taking medication for mental health

Eligible and consenting participants then completed the baseline survey, which in addition to the
outcome measures described under ‘Outcomes’ on pages 6-7, included items assessing reason for
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GP visit, general health, living situation, financial stability, and depression history, as detailed in

Table 2 below.

Table 2. Characteristics collected at baseline, for eligible individuals that consented to participate in

the trial

Item description

Questions in baseline survey

Responses

Reason for visit to GP

Is your visit to the doctor today mainly
related to your

Physical health

Mental health and
wellbeing

Both physical and mental
health

None of these

Long-term illness which Do you have any long-term illness, health Yes
limits daily activities?! problem, which limits your daily activities
or the work you can do (including No
problems that are due to old age)?
Self-rated health? In general, would you say your health is... Excellent
Very good
Good
Fair
Poor
Live alone! Do you live alone? Yes
No
Managing on your How do you manage on your available Easily
available income! income? Not too bad

Difficult some of the time
Difficult all of the time
Impossible

History of depression?

Have you ever been bothered by feeling
down, depressed or hopeless for longer
than 2 weeks?

Have you ever been bothered by little
interest or pleasure in doing things for
longer than 2 weeks?

For each item the
responses are:
Yes

No

Combined responses of the
two items to create a new
binary variable: 1 if
responded yes to both
items and 0 (no) otherwise

lltem included in the DST

Data management and workflow

Data collection and management processes are described in the trial protocol. This section describes

how the data collected via a purpose-built secure online data collection system (developed and

maintained by Strategic Data) will be prepared for statistical analyses. At the conclusion of each data
collection phase (31 October 2018 (baseline), 12 June 2019 (6 months), and 11 December 2019 (12
months)), the project manager will contact Strategic Data and request the close of the relevant
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survey and for all data for that phase to be extracted. Strategic Data will then de-identify the trial
data within the online system using unique record identifiers for each participant and extract this de-
identified data from the online data collection system in the form of comma separated text (CSV)
data files. A unique link to these files will be emailed to the project manager within two working
days of the data extraction request, and a password to access them sent separately to the project
manager via SMS. This password will remain valid for 24 hours. The project manager will then
download the CSV data files and substitute trial arm allocation for a dummy coded variable (A/B)
and store the key to this code in a locked filing cabinet. The project manager will then save the
dummy-coded files to the central password-protected University system where they will be stored
securely and backed up regularly.

The data manager, blinded to trial arm allocation, will then import the CSV files into Stata [16] for
data processing and statistical analysis. Data will be checked to identify and where possible resolve
errors prior to analyses being conducted. Steps will include labelling the variables and values,
creating composite variables and creating the total scores according to the instrument’s guidelines.
Datasets from each data collection point (screening/baseline, 6 and 12 months) will be merged using
participant’s generated unique identifier (ID). De-identified data will be stored on the University
server for future use in accordance with the National Statement on Ethical Conduct in Human
Research [17]%.

Harms

The trial protocol (Section 2.11.1) describes how the harms and safety concerns will be monitored
and managed. No interim analyses or auditing are planned to determine harm from the intervention
directly because the services recommended in the trial (both low intensity and those identified
during care navigation) are also available to individuals outside the trial, and all participants are
linked in with health services. Any adverse events reported (such as high levels of suicidal ideation)
will be summarised using counts and percentages by trial arm and symptom severity group.

Statistical methods

Statistical analyses will be conducted at the end of the six and 12-month data collection periods
separately, with the six months data being used for the primary analysis. In order to meet funder
requirements, 6-month data analysis will be conducted blinded in June and July 2019, and a draft
and final report of the findings will be submitted to the Australian Government Department of
Health by 31 July and 30 September 2019, respectively. Twelve-month data analysis will commence
in early 2020 with the final report to be submitted to the Department of Health by 30 September
2020. No interim analyses are planned. All analysis will be conducted using Stata [16], and, if
required, the R statistical package [18].

The results may also be submitted to peer-reviewed journals for publication and presented at
conferences, contingent on approval from the Department of Health.

! Note that this data retention plan differs from that initially approved by the Human Research Ethics
Committee and described in the published protocol due to the release of new guidance by the National Health
and Medical Research Council in 2018.
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Descriptive analysis

A flow chart will be created to show the participant flow through the study (template in Figure 1).
The flow chart will show the recruitment rate (including the number of participants screened,
eligible, consented), the number randomised to the trial arms, attrition rates, and the number of
participants that contributed outcome data at each assessment time point by trial arm.

Data collected in the screening survey will be used to describe the number of patients that were
ineligible, noting that patients are exited from the survey as soon as they are identified as ineligible;
either in response to the first question (aged <18 years or >75 years old) or at the end of the survey
(both the PHQ-2 and GAD-2 scores <2 and patient does not report current medication for mental
health). Therefore, where patients indicate an age outside the eligible range, they are not asked to
complete the rest of the survey so can not be included in subsequent descriptive analysis.

Attrition rates and number of participants with outcome assessments at each time point (by trial
arm) will also be reported for each symptom severity group. When such information is available, the
reasons participants withdrew or lost to follow up will be reported by trial arm and symptom
severity group.

Descriptive statistics will be used to summarise socio-demographic and clinical characteristics of
participants collected at screening and baseline by trial arm, for the total sample and by each
symptom severity group as shown in Table 1. For continuous data with a skewed distribution,
medians and quartiles will be used instead.

Primary analysis

Primary analysis will be based on an intention-to-treat (ITT) approach [19], where all individuals
randomised will be included in the analysis by their allocated trial arm status regardless of whether
they received all, part or none of the intended treatments.

For the primary analysis, linear regression will be used to estimate the difference in mean chance
from baseline in the mean K10 psychological distress scores between the intervention and
comparison arms at six months with adjustment for symptom severity group (minimal/mild vs.
severe) and baseline K10 scores. No other baseline variables will be considered for adjustment in the
analysis [20].

Although randomisation was stratified by general practice site, it will not be included as a fixed
effect factor in the regression model for the primary analysis. The estimated treatment effects will
be unbiased without the adjustment for general practice as the participants from each general
practice will be balanced between the trial arms. Provided the general practice site was correlated
with the outcome, there could be potential gains in precision for the estimated effect size if we
included this in the analysis. However, given that patients will be recruited from a minimum of 18
general practices, the gains in precision of adjusting for the stratification factors (general practice)
will potentially be outweighed by loss of precision in the estimates due to the large number of
degree of freedoms lost for estimating many fixed effects for general practice [21]. However, as part
of a sensitivity analysis, we will include general practice as a random effect in the complete case
analysis (see below).

Multiple imputation will be used to handle the incomplete data. We will impute 50 datasets for six-
month outcome data using chained equations to generate imputed data [22]. Predictor variables will
be the primary and secondary outcomes measured at each assessment time (that is, baseline and six
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months), plus selected baseline variables (trial arm status, symptom severity group, general practice,
age and sex. All parameters of interest (e.g., means, mean differences, rate ratios) and their
standard errors will be combined using standard methods for this type of data [i.e., Rubin's rules:
23].

As described above, the trial arm status will be coded with the letters A and B, and the key kept by
the project manager to ensure that the study investigators, together with the lead statistician and
health economist who will conduct and interpret the statistical and economic analysis, will remain
blinded to the trial arm status of participants until the ITT analysis is conducted and interpreted.

Sensitivity analyses: Complete-case analysis and adjustment for covariates

Sensitivity analyses will be conducted using complete-cases only in analyses with and without
adjustment for general practice effects. Complete cases will be defined as records where the
outcome data was observed at baseline and at six months.

For the analysis with no adjustment for general practice, linear regression will be used to estimate
the difference in mean change from baseline in the mean K10 scores between the intervention and
comparison arms at six months with adjustment for symptom severity group (minimal/mild vs.
severe) and baseline K10 scores.

For the analysis with adjustment for practice effects, we will use linear mixed effects regression with
general practice treated as random intercept term, and symptom severity group (minimal/mild vs.
severe) and baseline K10 scores as fixed effects.

Sub-group analyses

Sub-group analyses conducted in the mild/minimal and severe symptom groups will estimate, for
each sub-group, change from baseline in mean K10 scores at six months between the two trial arms,
adjusting for baseline K10 scores and using multiple imputation. We will also undertake sensitivity
analyses for the sub-group analyses using complete-case data and also adjusting for practice effects
using a random intercept model.

Secondary outcomes

We will repeat all analyses described above for the primary outcome for the 12-month K10 scores
(that is, the primary analysis and the two sensitivity analyses). The multiple imputations will be
repeated for the 12-month data using the same approach described for the six-month data, except
the imputation model will include all the variables included for the six-month imputed data plus the
outcome measures measured at 12 months. For the complete case analysis of the 12 month
outcomes, complete cases will be records with outcome data observed at baseline and 12 months.

We will also undertake analyses of the secondary outcomes (depressive symptom severity, anxiety
symptom severity, quality of life utility scores, quality of life VAS, and days out of role) measured at
six and 12 months. For these secondary outcomes, except days out of role, our outcome will be the
change in scores between baseline and 6/12 months (whichever is relevant). For days out of role,
we will use negative binomial regression where the outcome is the number of days totally and
partially out of role at six or 12 months. All analyses will use multiple imputation.

Adherence-adjusted analysis
The effects of non-compliance on the estimated treatment effects will be investigated using a
complier average casual effect (CACE) analysis [24]. Prior to data analysis, the study investigators
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and data management team will review adherence with the intervention and construct three
measures of adherence for each individual in the severe symptom intervention group (i.e., those
allocated to care navigation). CACE analysis will therefore be performed for the primary outcome in
the severe symptom group only.

The definitions below list the requirements that must be met for participants in the care navigation
group to be considered to have received (adhered to) the intervention.

Definition of treatment adherence for the CACE analysis
1. Participants attended at 2. Participants attended at 3. Participants attended at

least one appointment least one appointment least one appointment
with the care navigator with the care navigator with the care navigator
AND AND AND
There was a match There was a match There was a match
between the patient between the patient between the patient
priority and action plan priority and action plan priority and action plan

AND AND

There was a referral made There was a referral made

to other services to other services

AND

The patient was provided
with care package funding

We will conduct three separate CACE analyses. We will undertake this using two-stage least squares
instrumental variable regression where the adherence variables are binary indicator variables
capturing the definitions described the table above and trial arm used as the instrumental variable
for adherence to treatment. Our analysis will control for baseline K10 scores and be estimated using
multiple imputation.

Estimated treatment effect for primary and secondary outcomes

Estimated treatment effects for the primary and secondary outcomes will be presented as the
difference in change in mean scores from baseline between the two trial arms (intervention-
comparison) on their original metric. Days out of role will be presented as a rate ratio (i.e. on the
exponential scale). The results for the primary analysis will also be presented as a standardised mean
difference calculated relative to the pooled standard deviation (SD) from the baseline outcome
scores. The estimated treatment effects with respective 95% confidence intervals (Cl) and 2-sided p-
value will be presented for the entire sample and by each symptom severity group as shown in
Tables 2 and 3 for the six month outcome data. These tables will be replicated for the 12 month
outcome data.

For the primary outcome, the estimated means for each trial arm with respective 95% confidence
intervals will be plotted (y-axis) against time (baseline, 6 and 12 months; x-axis), for the entire
sample and by each symptom severity group.

Sensitivity analyses for departures from the missing data assumption

For the primary analysis using multiple imputation (page 13), data are assumed to be missing at
random (MAR), conditional on the variables included in the imputed model [25]. For the primary
outcome (K10 score at six months) we will use a pattern mixture model to assess the robustness of
the missing data assumption for the entire sample and for each symptom severity group.

16



Analysis for departures from MAR will be assessed by adding the quantity A= p;6; — pyd, to the
estimated treatment effect for the K10 score at six months, where p; is the proportion of missing
data at six months and §; the difference in mean K10 score between the participants with missing
and those with observed responses in the intervention (i = 1) and comparison (i = 0) arms [26].

A range of values for §; will be considered for the difference in K10 scores between the participants
with missing data and those observed at six months. Given that higher K10 scores indicate greater
distress, negative values of §; assume that individuals with missing data have lower (better) K10
scores on average than observed individuals and positive values of §; assume that individuals with
missing data have higher (worse) K10 scores than the observed mean score.

The primary analysis under MAR assumes that individuals with missing data have the same mean
depressive symptom scores as those observed, that is §; = 0 in both trial arms. For the sensitivity
analyses, the difference between missing and observed K10 scores will be varied over the specified
range of values for §; in the same way in both arms (that is, A= (p; — py)9), vary in the intervention
arm only and fixed at zero for the comparison arm (A= p;8) , and vary in the comparison arm and
fixed at zero for the intervention arm (A= —p,9).

The estimated treatment effect with respective 95% confidence intervals will be plotted on the y-
axis in both trial arms, for selected parameter values of the difference between missing and
observed mean score for K10 score () at six months on the x-axis. A horizontal reference line will be
plotted at zero on the y-axis, where positive values of the estimated treatment effect will indicate
that the mean K10 score in the comparison arm is lower (better) than the intervention arm and
negative values indicate that the intervention arm have lower (better) mean K10 than the
comparison arm.

The analysis to assess robustness of missing data assumption may be repeated, as appropriate, for
the secondary outcomes and by symptom severity group.

Economic evaluation

Perspective

The overall framework for the analysis of the economic evaluation will be a full economic evaluation
using a within trial method as well as economic modelling to evaluate population level costs and
effects. A health sector perspective will be adopted as the primary perspective and will include costs
borne by the government as a third party payer in addition to out of pocket costs incurred by
patients when accessing health care. A partial societal perspective, which includes absenteeism and
presenteeism effects on productivity for study participants, will be undertaken as a secondary
analysis as recommended by the Second Panel on Cost-Effectiveness [27].

Whilst this evaluation will predominantly measure the resource use at a micro level (e.g., different
types of services used), a gross costing approach will also be applied to the valuation of some items
for pragmatic reasons (e.g., average hospital day cost). The gross costing approach where adopted
should not affect the overall precision of the costing estimate since it is applied across both trial
arms.

The reference year for the cost analyses will be 2018/2019.
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Costs

The health sector costs include the cost to deliver the intervention as well as other health care
services utilised by study participants during the study period. A partial societal perspective
incorporates the cost of lost productivity. An impact inventory describing the outcomes and cost
categories included within this economic analysis is provided in at Appendix A, as recommended by
the Second Panel on Cost-Effectiveness in Health and Medicine [27].

The development costs of the DST have been previously estimated for use in the Australian
population with depression (Target-D [28]). The current analysis will utilise the total development
costs but will calculate an average cost estimate based on the Australian population with
characteristics similar to the study entry criteria and likely to benefit from the intervention.

Additional costs for intervention delivery include the cost of iPads used to complete the DST in
general practice waiting rooms. The cost of iPads will be provided by the study team and an average
cost estimate will be calculated based on the likely lifespan of an iPad and the number of patients
that can be screened within each PHN.

The intervention for the minimal/mild symptom group comprises services recommended through
the DST and conveyed to patients via email. The use of additional services accessed will be captured
through the self-completed RUQ, as explained in more detail below.

The intervention for the severe symptom group includes up to eight appointments with a care
navigator that can provide access to additional funding (‘care packages’) to support service use. An
average cost per care navigation session will be calculated by totalling care navigator costs (including
salary and on-costs) and dividing by the total number of care navigation sessions. This care
navigation session unit cost will then be applied to the actual number of sessions from participant
records.

The cost of care packages provided to specific participants will be calculated from PHN records
detailing requested services, actual use and cost paid by the PHN. A portion of the cost for some
services could be claimed through MBS, however, this was not done due to administrative burden.
The base case analysis will include the total cost of all services and a sensitivity analysis will be
undertaken to understand the effect of claiming MBS reimbursement.

Health care and related care costs outside of the intervention

Additional health care and support services that participants, within both the intervention and
comparison arms, access over the course of the trial period for the purpose of managing their
mental health will be captured with the RUQ and additional administrative data where possible. The
administrative data sets to be considered for use include: individual MBS, PBS, Primary Mental
Health Care Minimum Data Set (PMHC MDS), and headspace data (for more information refer to the
trial protocol [1]. All participants will be asked for additional separate consent to access the
information held in these records for three months prior to trial participation and up to 12 months
after enrolment.

Access to administrative data will only be available for those participants that provide this consent
by completing a separate form. Participants may consent to provide access to all, some, or none of
the requested datasets. Completed consent forms will be sent to the Australian Government
Department of Human Services (MBS/PBS), the Department of Health (PMHC MDS), and headspace
National Office at the end of the 12-month follow up period through a secure and confidential
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process. Therefore, this information will not be available for initial analysis of six-month outcome
data.

The analysis of six-month costs will utilise the information provided through the self-reported RUQ.
The analysis of 12-month costs will also utilise the MBS/PBS and PMHC MDS data for participants
who have provided consent to access this data. Preliminary analysis of the administrative data will
be undertaken separately to the RUQ data.

PBS item prices will be used to calculate the government and patient out of pocket costs for covered
medications reported in the RUQ [29]. Online Australian retail pharmacy sites will be accessed to
determine patient costs for other medications and supplements not covered by the PBS [30]. Health
professional visits will be costed using a weighted average cost paid by the government for the
corresponding health professional, derived from the MBS item reports [31]. Since a standard co-
payment for health professional visits is not in place under the MBS, participants were asked to
report estimated out of pocket costs paid for these services. Use of other resources such as books,
online therapy or other digital interventions (i.e., apps) and helplines were also reported in the RUQ.
The reported out of pocket costs paid by the participants for these services will be included in out of
pocket costs for the base case analysis.

The reported number of times ambulance services were used by participants will be multiplied by an
average ambulance service cost.

Emergency department visits will be costed using the average cost per emergency department
presentation from the most recent Independent Hospital Pricing Authority (IHPA) data and inflated
to our reference year if needed. The out of pocket cost for these services was reported by
participants and will be added into the total out of pocket cost category.

Hospital stays will be costed using the IHPA National Weighted Activity Units (NWAUs) multiplied by
the 2018/2019 National Efficient Price of $5,012 per National Weighted Activity Unit (IHPA). The
specific Australian-refined diagnostic related groups (AR-DRGs) will be selected based on the
reported reason for hospitalisation and the length of stay.

The partial societal perspective also incorporates effects on productivity. Participants were asked
about the number of days (in the past six months) they have taken off from paid and unpaid work.
They were also asked to report the number of days (in the past six months) when they were
bothered by mental health problems while at work along with a question regarding their average
capacity during these periods. The human capital approach will be used to value lost paid
productivity using an average hourly wage rate calculated from the average weekly earnings
reported by the Australian Bureau of Statistics plus 25% overhead costs [32]. Time off from unpaid
activities (i.e. housework) was valued at 25% of the average wage rate plus overhead costs to
represent the value of participants’ lost leisure time [33].

Presenteeism will be valued by multiplying the number of days reported working but bothered by
mental health problems by 7.6 hours estimated in a full-time workday. The number of hours worked
at reduced capacity will then be multiplied by 1 minus the numeric response regarding the amount
of normal work capacity achieved on these days divided by 10. The result will provide the number of
hours lost due to presenteeism which will then be valued using the average wage rate plus overhead
costs.
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Following valuation, costs will be aggregated at the following group levels — intervention delivery,
health professional consultations, medications, out of pocket costs, emergency services (ambulance
and emergency department), hospitalisations, and lost productivity — prior to imputation.

Outcomes

In Australia the preferred outcome measure in health economic evaluations is the quality adjusted
life year (QALY) because cost-effectiveness ratios using QALYs have inherent value-for-money
connotations with current evidence suggesting a threshold of around AU$28,000/QALY [34].The
Australian value set for the EQ-5D-5L will be used to derive utility values at each assessment time
point [35].The utility values at each time point will then be used to calculate total QALYs for each
participant using the area under the curve method [36].

The K10 psychological distress score will also be utilised as an additional outcome measure in the
economic analysis. This means that the difference in average total cost between arms will be
compared to the average difference in the K10 score between arms as an alternate assessment of
value for money also referred to as cost consequence analysis.

Statistical analysis of economic data

The statistical analyses for the economic evaluation will follow the principles detailed previously for
the primary analysis and will employ an ITT approach, where all individuals randomised will be
included in the analysis by their allocated trial arm status regardless of whether they received all,
part or none of the intended treatments.

For the base case, generalised linear models (GLM) using a gamma family and log link will be used to
estimate the difference in the total health sector costs between the intervention and comparison
arms at six months with adjustment for symptom severity group (minimal/mild vs. severe) and
baseline K10 scores. Similar to the primary analysis, general practice site will not be included in the
model for the primary analysis but will be included in sensitivity analysis (see next page). Separate
GLMs will be used to estimate the difference in total societal costs and QALYs between arms at six
months.

Negative binomial regression will be used to explore the between arm differences for the
components of total cost including health care consultations, medications, ambulance, emergency
department, hospital visits and lost productivity.

In addition to reporting descriptive statistics and differences between arms for costs and outcomes,
incremental cost-effectiveness ratios (ICERs) will be calculated. ICERs will be calculated as the
difference in cost (health sector and societal) divided by the difference in the effect or outcome
between the two trial arms.

ICERs will be calculated as the difference in average costs between the two arms, divided by the
difference in average outcome namely QALYs and K10 scores. Average ICERs and Cls will be
calculated using a nonparametric bootstrap procedure, with 1,000 iterations to reflect sampling
uncertainty. The bootstrapped ICERs and the Cls will be graphically represented on cost-
effectiveness planes. A cost-effectiveness plane is a plot of the 1,000 bootstrapped incremental
costs and outcomes across four quadrants. The north-east quadrant represents the intervention
costing more as well as conferring greater benefits than the comparator. The south-east quadrant
shows the proportion of iterations where the intervention costs less but incurs greater benefits than
the comparator (i.e., a “dominant” intervention), the north-west quadrant shows the proportion of
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iterations where the intervention incurs a cost but fewer benefits than the comparator (i.e., a
“dominated” intervention) and, lastly, the south-west quadrant shows the proportion of iterations
whereby the intervention costs less and has fewer benefits than the comparator group.

Sensitivity analyses

Sensitivity analyses will be conducted using complete-cases only using generalised linear models,
with and without adjustment for general practice and other covariates. Complete cases will be
records with resource use data observed at six months.

Additional sensitivity analyses will be undertaken to explore the effects of claiming MBS
reimbursement for services provided through care packages; the effects of varying the cost of care
navigation sessions to account for efficiencies that may be achieved over time; the opportunity costs
of online therapies; and the effects of using the United Kingdom value set for the EQ-5D-5L [13].

Modelled economic evaluation

The costs and outcomes data from the within trial evaluation will then be used to evaluate the
population cost-effectiveness of the intervention using economic modelling techniques. The
modelling will incorporate two main extra components, the first being the costs of rolling out the
Link-me interventions at an Australian population level — including both approaches to the
minimal/mild and severe symptom groups. Secondly, the potential longer-term health benefits (and
costs) at a population level will also be estimated. This will be undertaken using the epidemiological
literature to estimate longer terms trajectories of severity states as well as resource use
implications. More details regarding the modelled economic evaluation will be provided after the
within trial economic evaluation has been completed. The modelling will only be undertaken if the
within trial economic analysis finds that the Link-me intervention is cost-effective.
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Results

The pages that follow present figure and table shells to be included in the Link-me report submitted
to the Australian Government Department of Health and journal publications.
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n (%) Severe

n (%) 12 month follow-up
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4

4

n assessed in intention-to-treat
analysis
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Figure 1. Trial profile

Note: Percentages at 6- and 12-month follow-up based on the total randomly allocated to each arm
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Table 1. Baseline characteristics of participant according to trial arm, in total and stratified by symptom severity group

All participants Minimal/mild symptom group Severe symptom group
Intervention arm Comparison arm Intervention arm Comparison arm Intervention arm Comparison arm
(n=) (n=) (n=) (n=) (n=) (n=)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age (years)

Psychological distress (K10)
Depressive symptom severity (PHQ 9)
Anxiety symptom severity (GAD 7)
Overall self-rated health (EQ-5D-5L)

Median IQR Median IQR Median IQR Median IQR Median IQR Median IQR

Days totally out of role (K10+)
Days partially out of role (K10+)

n (%) n (%) n (%) n (%) n (%) n (%)

Gender*
Male
Female
Other
Indigenous status
Aboriginal
Torres Strait Islander
Aboriginal and Torres Strait Islander
None of the above
Language mainly spoken at home
English
Other
Highest level of education completed
Below Year 10
Year 10 / equivalent

Year 11 / equivalent
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All participants Minimal/mild symptom group Severe symptom group

Intervention arm Comparison arm Intervention arm Comparison arm Intervention arm Comparison arm

(n=) (n=) (n=) (n=) (n=) (n=)

Year 12 / equivalent
Certificate llI/IV
Advanced diploma / Diploma
Bachelors degree
Graduate diploma/Certificate
Postgraduate degree
Current employment
Working for an employer for wages or salary
Working in your own business for profit or pay

Working without pay in a family business or on a
farm

Unemployed, looking for and available to start
work

None of the above
Main activity for those not working or looking for work
Retired or voluntarily inactive
Home duties
Caring for children
Studying
Unable to work due to own illness, injury, or
disability
Caring for an ill or disabled person
Working in an unpaid voluntary job
Other
Holds a health care card
Managing on available income*
Easily
Not too bad

Difficult some of the time

25



All participants

Intervention arm

(n=)

Comparison arm

(n=)

Minimal/mild symptom group

Intervention arm

(n=)

Comparison arm

(n=)

Severe symptom group

Intervention arm

(n=)

Comparison arm

(n=)

Difficult all of the time
Impossible
Live alone*
Self-rated health
Excellent
Very good
Good
Fair
Poor
Long-term illness which limits daily activities*
Reason for visit to GP
Physical health
Mental health and wellbeing
Both physical and mental health
None of these
History of depression

Currently taking medication for mental health

Note: Sub-categories may be collapsed in final table published. *Item included in DST; IQR = Inter quartile range
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Table 2. K10 psychological distress scores according to trial arm, in total sample and stratified by symptom severity group at 6 months

All participants Minimal/mild symptom group Severe symptom group
Intervention arm, n n n n
Comparison arm, n n n n
Mean change [1]
Intervention arm, mean (SD) mean (SD) mean (SD) mean (SD)
Comparison arm, mean (SD) mean (SD) mean (SD) mean (SD)
Mean difference, Coef. (95% Cl)
Primary analysis [2] estimate (95% Cl) p-value estimate (95% Cl) p-value estimate (95% Cl) p-value
Sensitivity analysis [3] estimate (95% Cl) p-value estimate (95% Cl) p-value estimate (95% Cl) p-value
Sensitivity analysis [4] estimate (95% Cl) p-value estimate (95% ClI) p-value estimate (95% ClI) p-value
CACE analysis [5] estimate (95% Cl) p-value
CACE analysis [6] estimate (95% Cl) p-value
CACE analysis [7] estimate (95% Cl) p-value
Effect size, SMD (95% Cl) [8] estimate (95% Cl) p-value estimate (95% Cl) p-value estimate (95% Cl) p-value

Notes: SD = Standard deviation; Coef. = Estimated coefficient; Cl = Confidence interval; d = Cohen's d. [1] Estimated using multiple imputation. [2] Mean for
intervention arm minus mean for control arm estimated using linear regression adjusted for baseline outcome measure (all models) and symptom severity
group (model with all participants only). Estimated using multiple imputation. [3] Sensitivity analysis using complete cases only with linear regression adjusted
for baseline outcome measure (all models) and symptom severity group (model with all participants only). [4] Same as 3 but adjusted for general practice
treated as random intercept. [5] CACE analysis: undertaken in the severe symptom severity group only. Conducted using two-stage least squares instrumental
variable regression where the adherence variable is a binary coded variable representing participants attended at least one appointment with the care
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navigator and there was a match between patient priorities and the action plan. Estimated using multiple imputation. [6] CACE analysis: Same as 5 except the
adherence variable is a binary coded variable representing (1) participants attended at least one appointment with the care navigator and there was a match
between patient priorities and the action plan and (2) a referral was made to other services. Estimated using multiple imputation. [7] CACE analysis: Same as 5
except the adherence variable is a binary coded variable representing (1) participants attended at least one appointment with the care navigator and there was
a match between patient priorities and the action plan, (2) a referral was made to other services, and (3) the patient was provided with care package funding.
Estimated using multiple imputation. [8] Mean difference in the primary analysis calculated relative to the pooled SD of baseline scores.
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Table 3. Secondary outcomes according to trial arm, in total sample and stratified by symptom severity group at 6 months

All participants p-value Minimal/mild p-value Severe symptom p-value
symptom group group
Depressive symptom severity (PHQ 9)
Intervention arm? mean (SD) mean (SD) mean (SD)
Comparison arm? mean (SD) mean (SD) mean (SD)
Mean difference (95% Cl)? estimate (95% Cl) p-value estimate (95% Cl) p-value estimate (95% Cl) p-value
Anxiety symptom severity (GAD 7)
Intervention arm? mean (SD) mean (SD) mean (SD)
Comparison arm? mean (SD) mean (SD) mean (SD)
Mean difference (95% Cl)? estimate (95% Cl) p-value estimate (95% ClI) p-value estimate (95% Cl) p-value
Quality of life -- Utility (EQ-5D-5L)
Intervention arm? mean (SD) mean (SD) mean (SD)
Comparison arm? mean (SD) mean (SD) mean (SD)
Mean difference (95% Cl)? estimate (95% Cl) p-value estimate (95% ClI) p-value estimate (95% Cl) p-value
Quality of life -- VAS (EQ-5D-5L)
Intervention arm? mean (SD) mean (SD) mean (SD)
Comparison arm? mean (SD) mean (SD) mean (SD)
Mean difference (95% Cl)? estimate (95% Cl) p-value estimate (95% Cl) p-value estimate (95% Cl) p-value
Days out of role
Intervention arm? mean (SD) mean (SD) mean (SD)
Comparison arm? mean (SD) mean (SD) mean (SD)
Rate ratio, RR (95% CI)3 estimate (95% Cl) p-value estimate (95% Cl) p-value estimate (95% Cl) p-value
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Minimal/mild Severe symptom

All participants p-value symptom group p-value group p-value
Days limited in role
Intervention arm? mean (SD) mean (SD) mean (SD)
Comparison arm? mean (SD) mean (SD) mean (SD)
Rate ratio, RR (95% CI)? estimate (95% Cl) p-value estimate (95% Cl) p-value estimate (95% Cl) p-value

Notes: SD = Standard deviation; Cl = Confidence interval. [1] Estimated using mutliple imputation. [2] Mean for intervention arm minus mean for comparison
arm estimated using linear regression adjusted for baseline outcome measure (all models) and symptom group (model with all participants only). Estimated
using multiple impution. [3] Ratio of the rate in the intervention arm divided by the rate in the comparison arm estimated using negative binomial regression
adjusted for baseline outcome measure (all models) and symptom group (model with all participants only). Estimated using multiple imputation.
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Appendix A

Impact Inventory as recommended by the Second Panel on Cost-Effectiveness in Health and

Medicine
Sector Type of Impact Included in this Notes on
reference case analysis sources of
from ...perspective? evidence
Health Societal
Care
Sector
Formal Health Care Sector
Health Health outcomes (effects)
Longevity effects
Health -related quality-of-life effects EQ-5D-5L
Other health effects (eg, adverse events K10 score
and secondary transmissions of
infections)
Medical costs
Paid for by third-party payers v v Medications,
consultations,
emergency
department,
hospital care
reimbursed
by
government
Paid for by patients out-of-pocket v v Medications,
consultations,
hospital care,
emergency
department
fees paid by
participants
Future related medical costs (payers and
patients)
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Future unrelated medical costs (payers
and patients)

Informal Health Care Sector

Health Patient-time costs NA
Unpaid caregiver-time costs NA
Transportation costs NA

Non-Health Care Sectors (with examples of possible items)

Productivity | Labour market earnings lost NA v
Cost of unpaid lost productivity due to NA v
illness
cost of uncompensated household NA
production

Consumption | Future consumption unrelated to health NA

Social Cost of social services as part of NA

Services intervention

Legal or Number of crimes related to intervention NA

criminal Cost of crimes related to intervention NA

justice

Education Impact of intervention on educational NA
achievement of population

Housing Cost of intervention on home NA
improvements (e.g., removing lead
paint)

Environment | production of toxic waste pollution by NA
intervention

Other NA

(specify)

Template based on Figure 1 from Sanders et al [27].
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