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Abstract
Objective: There is a lack of research on interventions that address the specific psychosocial
needs of people with brain tumour and their families. This paper describes the protocol for a
pragmatic randomised control trial (RCT) evaluating the clinical efficacy and cost-
effectiveness of the Making Sense of Brain Tumour program delivered via telehealth (Tele-
MAST) relative to standard care.

Methods: 148 adults with primary brain tumour will be randomly allocated to the 10-session
Tele-MAST videoconferencing program or standard care from a cancer counselling service.
The primary outcome is level of depression and secondary outcomes are quality of life,
mental health and incremental cost per quality-adjusted life year. The mental health and
quality of life of family members will also be assessed. Assessments will be conducted at pre-
intervention, post-intervention (primary endpoint), 6-weeks post-intervention and 6-months

post-intervention. The main analysis will determine whether the Tele-MAST intervention is
more effective than standard care at post-intervention, and whether these effects are sustained
at follow-up.

Conclusion: Results will indicate whether the Tele-MAST program is associated with better
clinical outcomes and is more cost-effective than existing cancer support services. Such
outcomes will contribute to effective and accessible psychosocial care for the brain tumour

population.

Trial registration: Australian New Zealand Clinical Trials Registry (ANZCTR)):

ACTRN12618001737224. Registered on October 22, 2018 (updated October 31, 2018).

Key Words: Brain tumour, cancer, telehealth, psychological support, mental health, quality
of life

Funding: National Health and Medical Research Council and Cancer Council Queensland.

This is the peer reviewed version of the following article: Ownsworth, T., Chambers, S., Aitken, J. F., Foote, M., Pinkham, M. B., Gordon, L. G, ... &
Conlon, E. (2019). Evaluation of a telehealth psychological support intervention for people with primary brain tumour and their family members: Study
protocol for a randomised controlled trial. European journal of cancer care, 28(4), e13132, which has been published in final form at https://
doi.org/10.1111/ecc.13132. This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-
Archived Versions. This article may not be enhanced, enriched or otherwise transformed into a derivative work, without express permission from Wiley or
by statutory rights under applicable legislation. Copyright notices must not be removed, obscured or modified. The article must be linked to Wiley’s
version of record on Wiley Online Library and any embedding, framing or otherwise making available the article or pages thereof by third parties from
platforms, services and websites other than Wiley Online Library must be prohibited.



A telehealth intervention for brain tumour 3

Introduction
Although relatively uncommon (2.6-6.6 per 100,000), malignant brain tumour has an average
five-year survival rate of only 35% (Leece et al., 2017; Ostrom et al., 2017). Primary brain
tumours in general are associated with more neurocognitive impairments than any other
cancer (Lidstone et al., 2003). These symptoms restrict the ability to drive, work, and live
independently, and reduce people’s social role functioning and quality of life (QoL) (Cubis,
Ownsworth, Pinkham, & Chambers, 2018). The stress associated with the diagnosis, an
uncertain prognosis, and complex neurological and functional impairments has a major
impact on the mental health and QoL of people with brain tumour and their family caregivers
(Bergo et al., 2015; Ownsworth, Henderson & Chambers, 2010).

High rates of depression and anxiety (40-50%) have been reported for people with brain
tumour (Arnold et al., 2008) and their family caregivers (31-59%; Pawl, Lee, Clark, &
Sherwood, 2013). Psychological distress has been found to persist beyond the primary
treatment phase, as individuals face an ongoing threat of recurrence and functional decline
(Trad et al., 2015). Despite the significant psychosocial burden of brain tumour, there is a
lack of evidence-based interventions for improving mental health and QoL of people with
brain tumour and their family caregivers (Piil, Juhler, Jakobsen & Jarden, 2016; Pill, Jarden
& Pii, 2017).

To help address this gap, Ownsworth et al. (2015) developed the Making Sense of
Brain Tumour (MAST) program, a 10-session (1 session per week) psychological support
intervention delivered face-to-face in people’s homes. A randomised controlled trial (RCT) of
the MAST program (n = 50) indicated significant improvements in mental health and QoL
for people with brain tumour relative to standard care (wait list controls). Such improvements
were evident for people with benign, low-grade and high-grade tumours. Mean pre-post-

intervention change scores for depression were over half a SD (-.60) for the MAST group
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which represented a moderate size reduction in depression. In contrast, change scores for the
wait list controls were +.23 of a SD, which indicated a slight increase in depression.

In recent international palliative care guidelines for adults with glioma (Pace et al.,
2017) the MAST program was endorsed as showing clinically significant benefits for
managing depression, with the quality of evidence rated higher than for pharmacological
interventions. Further, in a systematic review of 10 RCTs of interventions for adults with
brain tumour (Pan-Weisz et al., 2018), MAST was the only psychosocial program associated
with significant improvements in QoL relative to control conditions.

Despite the recognised clinical efficacy, face-to-face delivery of MAST in the home is
not feasible for broader translation into service delivery due to therapist travel requirements.
Yet, people with brain tumour face many barriers to accessing clinic-based counselling, such
as inability to drive or use public transport due to poor physical health, cognitive impairments
and financial strain. Those living in rural and remote areas face further barriers to accessing
specialist psychological support. Telehealth platforms may therefore offer a potentially more
accessible and cost-effective option for delivering the MAST program.

Telehealth interventions reduce the need for travel and can improve access to specialist
services, and hence decrease disparities in healthcare access (World Health Organization,
2016). Videoconferencing interventions have been found to be beneficial and convenient for
the broader cancer population (Cox et al., 2016), but these have not been systematically
evaluated for use with the brain tumour population. The feasibility of remote delivery is
supported by pilot research on telephone-based delivery of MAST (Jones, Ownsworth &
Shum, 2015). In 2017, Zoom videoconferencing calls were trialed with 10 people with brain
tumour and family members. All “strongly agreed” that they felt comfortable using the Zoom
platform and expressed that they would be keen to access support remotely via the Internet.

Unlike standard telephone, videoconferencing allows health professionals to see people as
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they interact with them in their own homes. Due to the visual aspect, the quality of

communication is enhanced and screen-sharing of materials can support people with sensory-

perceptual, language and cognitive impairments to process, learn and retain new information

(Ownsworth, Arnautovska, Beadle, Shum & Moyle, 2017).

Objectives and Hypotheses

The primary aim of this RCT is to evaluate the effectiveness of the Tele-MAST

videoconferencing intervention for improving mental health and QoL of adults with primary

brain tumour and their family caregivers relative to standard care. We also aim to evaluate the

cost-effectiveness of the Tele-MAST intervention relative to standard care. The hypotheses

are:

. At post-intervention (primary endpoint) and 6-weeks follow-up, participants receiving

the Tele-MAST intervention will report significantly lower levels of depression than

those receiving standard care after controlling for baseline functioning.

. At post-intervention and 6-weeks follow-up participants receiving the Tele-MAST

intervention will report significantly lower levels of anxiety and higher levels of
existential well-being and QoL than those receiving standard care after controlling for
baseline functioning.

Compared with standard care the Tele-MAST intervention will be cost-effective,
defined as being below AU$50,000 per quality-adjusted life year (QALY), the
acceptable incremental cost-effectiveness ratio threshold in Australia.

Relative to pre-intervention levels, participants will report significantly better mental

health and QoL at 6-month follow-up after the Tele-MAST intervention.

The project will also examine the impact of the Tele-MAST program on participating family

caregivers’ mood and QoL, and investigate the factors influencing intervention outcomes.
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This will help to determine individual characteristics likely to influence the efficacy of the
Tele-MAST intervention in clinical practice.

Method
Design
In this two-arm pragmatic RCT, the effectiveness of the Tele-MAST intervention will be
evaluated relative to standard care or existing cancer support services. Mental health and QoL
will be assessed at baseline (T1), post-intervention (T2), 6 weeks post-intervention (T3), and
6-months (T4) follow-up. Participants in the standard care condition will be offered the Tele-
MAST intervention after the 6-week follow-up (T3). The study was guided by the

CONSORT statement for social and psychological intervention trials (Grant et al., 2018).

Participants

Recruitment

Over a 3-year period (November 2018-2021), 148 participants with primary brain tumour
will be recruited from a community-based cancer support service and a major metropolitan
hospital in Brisbane, Australia. Participants will be screened for eligibility by doctors and
care coordinators (hospital) and cancer information and support staff (community). They will
provide potential participants with a brief overview of the study and obtain verbal consent for
their contact details to be provided to the project coordinator via a secure online project-
specific form. Details of the project and the project coordinator’s contact details will also be
disseminated at community forums for health professionals and people with brain tumour and
their families. The project coordinator will post or email the Participant Information Sheet
and Consent Form to potential participants and then contact them via telephone to obtain
informed consent. Family caregivers will also be asked to provide informed consent.

Eligibility criteria
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Participants will be eligible if they: 1) are aged >18 years; 2) have been diagnosed with a
benign or malignant primary brain tumour at any stage of disease or time post-onset; 3) report
psychological distress on screening (i.e., Distress Thermometer [DT] score >4; Keir,
Calhoun-Eagan, Swartz, Saleh & Freidman, 2008); 4) have adequate cognitive capacity and
receptive and expressive English language skills as assessed by a telephone-based cognitive
assessment; and 5) have reliable access to the Internet and a suitable electronic device, which
they can operate independently or with support from their family.

Ethical clearance and registration

The research protocol has been approved by the Human Research Ethics Committees (HREC)
of Metro South Health (HREC/18/QPAH/95) and Griffith University (GU Ref No: 2018/808).
The trial is prospectively registered with the Australian and New Zealand Clinical Trials

Registry (ACTRN12618001737224).

Procedure

Randomisation

Following the baseline assessment, participants will be randomised to the Tele-MAST
intervention or standard care. The random allocation will be conducted by a research assistant
independent of the assessment and intervention using a predetermined computer-generated
random sequence. Randomisation will be stratified according to baseline distress (DT scores
of mild-to-moderate [4-7] vs. severe [>8]) and family involvement in therapy (yes vs. no).
Allocation will be concealed using sequentially numbered and sealed opaque envelopes.
Measures

The Brief Test of Adult Cognition by Telephone (BTACT; Tun & Lachman, 2006) will be
administered at the baseline assessment to assess participants’ global cognitive status and

receptive and expressive language. Sociodemographic data and details of family members’
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involvement in therapy will be obtained via interview. Clinical data (e.g., tumour type, grade,
location, disease status and treatment) will be accessed from medical records. Outcome
measures will be administered via telephone by a blind assessor. All measures have been
validated for use in the brain tumour or other cancer populations. Table 1 summarises the
clinical and health economic outcome measures and time point/s of administration.

The primary outcome of depression will be assessed using the semi-structured
interview format of the Montgomery-Asberg Depression Rating Scale (MADRS; Williams &
Kobak, 2008). The 10 items are clinician-rated from 0 (no or minimal symptoms) to 6
(maximum symptoms), with total scores of 0 to 60. Scores > 12 signify clinical levels of
depression. In the previous MAST trial (Ownsworth et al., 2015), the MADRS demonstrated
good test-retest reliability (r = .85) and sensitivity to change, as administered by telephone. A
reliable change index of 5.67 was derived from wait list control re-assessment data which is
consistent with 10% of the instrument’s range, as recommended as a general benchmark for
interpreting the minimal clinically important difference (MCID). Inter-rater reliability will be
examined on 20% of audiotaped interviews.

Secondary outcomes measures for participants with brain tumour include the DT,
Functional Assessment of Cancer Therapy-Brain (Webster, Cella & Yost, 2003), Depression
subscale of the Depression Anxiety and Stress Scales-21 (DASS-21; Lovibond & Lovibond,
1995), Generalized Anxiety Disorder-7 (Spitzer, Kroenke, Williams & Lowe, 2006); and
McGill Quality of Life Questionnaire (Cohen, Mount, Tomas & Mount, 1996). Family
caregivers’ mental health and QoL will be assessed using the DASS-21 and WHOQOL-
BREF (World Health Organization, 1996).

For the cost-effectiveness analysis, the EuroQoL-5D (EQ-5D-5L; Herdman et al., 2011)
will be used to calculate QALYs and incremental cost per QALY gained for the Tele-MAST

intervention relative to standard care. EQ-5D scores (0 = worse possible health to 1 = perfect
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health) will be used to weight survival time to generate QALY according to an Australian
algorithm (Viney et al., 2011).
All health system costs or resources required to conduct the Tele-MAST intervention
(e.g., therapist training, computer and Internet costs) will be monitored. Health care costs will
include those incurred by the government and individual out-of-pocket expenses. Medicare
records will be extracted for health care consultations, services, medication and procedures
(approval obtained October 31, 2018). Participants’ out-of-pocket expenses relate to
receiving psychological support and the financial impact of brain tumour will be assessed at
the 6-week follow-up (see Table 1).
Intervention procedures
Participants allocated to the Tele-MAST intervention will receive 10 x 1 hour weekly
sessions delivered by a psychologist using Zoom videoconferencing. Participants will receive
an initial training session to set up a Zoom account and practice receiving a call and
navigating the audio-visual features on their device. Guided by the MAST therapist manual
(Stewart & Ownsworth, 2014), the psychologist will deliver a combination of core sessions
(1, 2 & 10) and module-based sessions (3-9) selected in accordance with an individual’s
goals and family member’s involvement (individual and couple sessions), as follows:
e Session 1: describing the symptom onset, diagnosis, treatment and the everyday impact of
the tumour (i.c., “telling my story”).
e Session 2: exploring functional changes, issues of concern and life values to guide goal
setting and selection of relevant therapy modules.
e Sessions 3-9: module-based sessions selected according to goals, for example,
understanding the effects of brain tumour, managing emotional, cognitive and
behavioural difficulties, improving relationship functioning, and addressing

fears/concerns regarding end-of-life.
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e Session 10: reviewing goals and therapy progress and plans for maintaining skills and
strategies (e.g., coping with future stressors).

Therapy sessions will be audio-recorded using Zoom Cloud Recording with 15% reviewed

(random selection) to examine adherence to the MAST therapy protocol.

Standard care for people with cancer in the Queensland context is based on a stepped
care model (Hutchison, Steginga & Dunn, 2006) and clinical practice guidelines (Holland,
Watson & Dunn, 2011) which advocate the need for routine screening of distress and referral
for psychosocial intervention. People presenting to community-based cancer support services
with low-to-moderate distress typically receive guided self-help from a nurse counsellor in a
single session. Those with high levels of distress will bypass this service and receive up to 5
sessions of psychological support. In the current study, participants allocated to standard care
will receive up to 5 sessions of individual and/or couples therapy from a psychologist that
focuses on stressors or concerns related to their illness. The number, duration, focus of
support and delivery mode (i.e., face-to-face, telephone or videoconferencing) of sessions
will be systematically recorded.

As used in the telephone MAST pilot (Jones et al., 2015) and routinely used in clinical
practice, the Session Rating Scale (Duncan et al., 2003) will be used by psychologists in both
conditions to assess therapeutic alliance in each session.

Sample size

The previous RCT (Ownsworth et al., 2015) found moderate-to-large effect sizes for
between-group differences in mental health and QoL (n,? =.12-.17) for the MAST
intervention, relative to wait list controls. Due to the need for caution in using effect sizes
derived from pilot studies (Leone, Davis & Kraemer, 2010), an estimated moderate effect
size (% =.08) was used in a power analysis through G*Power (Faul, Erdfelder, Lang &

Buchner, 2007). With alpha set at .05, and power of .90, this analysis indicated that a sample
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size of n = 123 (62 per group) would be required to detect a moderate-sized difference in
level of depression between the Tele-MAST and standard care groups at the post-intervention
assessment (primary endpoint) controlling for baseline depression. Based on an estimated

participant attrition rate of 20% at 6-weeks post-intervention, the recruitment goal is n = 148.

Statistical Analysis

Clinical outcome evaluation

A mixed-model approach with group allocation as the between-subjects factor, time (post-
intervention, 6-weeks follow-up) as the repeated factor and baseline functioning (T1) as the
covariate will be used to evaluate whether the Tele-MAST intervention is more effective than
standard care for the primary and secondary outcome measures at post-intervention (T2), and
whether these effects are sustained at 6-weeks follow-up (T3). Any demographic or clinical
variables (e.g., tumour type, global cognitive status) that are significantly associated with the
outcome variables will be included as covariates. The same approach will be used to examine
the impact of the Tele-MAST intervention on family caregivers’ mood and QoL. Longer-
term outcomes of the Tele-MAST intervention will be examined using the 6-month follow-up
data (T4), relative to baseline functioning (T1). For all analyses missing data will be
estimated using multiple imputation (Lane, 2008). To investigate factors influencing the
Tele-MAST intervention outcomes, participants meeting the MCID on the MADRS
(‘improvers”) will be identified. Demographic and clinical outcome predictors of
improvement will be determined using logistic regression.

Health economic evaluation

The goal of the cost-effectiveness analysis is to compare the costs and health benefits of Tele-
MAST with standard care from a health system perspective. The health benefits will be: 1)

QALYs; and 2) % of improvers, based on the MCID on the EQ-5D-5L. Generalised
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estimating equations will assess both time and treatment effects and allow for non-parametric
and missing data. Using the area-under-the-curve method and EQ-5D scores at each time
point, a single QALY for each person will be calculated at the last time point (Drummond,
Stoddard & Torrance, 2005). Costs will be aggregated across the groups and means generated.
The difference in mean costs divided by the difference in mean QALY's or % improvers
generates the incremental cost per QALY or % improver ratios. Analyses will be performed
using TreeAge Pro 2017 (TreeAge Software Inc) and one-way and probabilistic sensitivity

analyses will be undertaken to address uncertainty.

Discussion

Primary brain tumour is a complex and potentially life-threatening illness associated
with distressing functional impairments. There is a need for effective and accessible
interventions to support individuals and their families to adjust to the diagnosis and ongoing
stressors throughout the illness. The previous RCT of the face-to-face MAST program
(Ownsworth et al., 2015) supported the conceptual approach to psychosocial intervention for
people with brain tumour and pilot research supports the feasibility of remote delivery (Jones
et al., 2015). This RCT will determine the clinical efficacy and cost-effectiveness of the
MAST intervention delivered via videoconferencing relative to standard care.

As a pragmatic trial, it is not possible to match the dosage of therapy between the
Tele-MAST intervention and standard care. Instead, the aim is to determine whether an
extended brain-tumour specific intervention yields better clinical outcomes than the current
standard of care in the cancer context. If the Tele-MAST intervention is associated with
better mental health and QoL outcomes than existing cancer support services and is found to
be cost-effective, the findings would support the uptake of the Tele-MAST intervention into

clinical practice. Conversely, if the Tele-MAST program does not yield better clinical
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outcomes than standard care, this would suggest it is not beneficial to change the nature and
intensity of psychological support provided to people with brain tumour. The findings may
reveal that a subgroup of people with brain tumour with particular characteristics benefits
more from the Tele-MAST program than standard care. In line with the principles of stepped
care, identification of these individual characteristics may guide the allocation of resources to
deliver best care. It is also possible that the findings will indicate clinical efficacy, but
suggest that the Tele-MAST intervention is not cost-effective from the health system
perspective. The findings will identify the characteristics of individuals most likely to benefit
from telehealth psychosocial interventions to support the targeting of treatment and maximise
healthcare effects within available resources.

By determining the health outcomes, resource consumption and cost-effectiveness of
the Tele-MAST intervention, this research has significant potential to improve both the
quality and sustainability of psychosocial care for this population. In particular, the research
findings are expected to inform implementation of a feasible and effective psychosocial care

program that can be translated to community cancer support services.



A telehealth intervention for brain tumour 14

References

Arnold, S. D., Forman, L. M., Brigidi, B. D., Carter, K. E., Schweitzer, H. A., Quinn, H.
E., ... & Raynor, R. H. (2008). Evaluation and characterization of generalized
anxiety and depression in patients with primary brain tumors. Neuro-Oncology,
10(2), 171-181. doi:10.1215/15228517-2007-057

Bergo, E., Lombardi, G., Guglieri, 1., Capovilla, E., Pambuku, A., & Zagonel, V. (2015).
Neurocognitive functions and health-related quality of life in glioblastoma patients:
a concise review of the literature. European Journal of Cancer Care (Epub ahead of
print) doi:10.1111/ecc.12410

Cohen, S. R., Mount, B. M., Tomas, J. J., & Mount, L. F. (1996). Existential well-being is an
important determinant of quality of life. Evidence from the McGill Quality of Life
Questionnaire. Cancer, 77(3), 576-586. doi:10.1002/(sici)1097-
0142(19960201)77:3<576::aid-cncr22>3.0.co;2-0

Cox, A., Lucas, G., Marcu, A., Piano, M., Grosvenor, W., Mold, F., ... & Ream, E. (2017).
Cancer survivors' experience with telehealth: A systematic review and thematic
synthesis. Journal of Medical Internet Research, 19(1), e11. doi:10.2196/jmir.6575

Cubis, L., Ownsworth, T., Pinkham, M. B., & Chambers, S. (2018). The social trajectory of
brain tumor: a qualitative metasynthesis. Disability and Rehabilitation, 40(16),
1857-1869. doi:10.1080/09638288.2017.1315183

Drummond, M.F., G.L. Stoddard, & Torrance, G.W. (2005). Methods for the economic
evaluation of health care programmes. (3" ed.) Oxford: Oxford University Press.

Duncan, B. L., Miller, S., Sparks, J. A., Claud, D. A., Reynolds, L. R., Brown, J., & Johnson,

L. D. (2003). The Session Rating Scale: Preliminary psychometric properties of a

“working” alliance measure. Journal of Brief Therapy, 3, 3-12.



A telehealth intervention for brain tumour 15

Faul, F., Erdfelder, E., Lang, A-G., & Buchner, A. (2007). G*Power 3: A flexible statistical
power analysis program for the social, behavioral, and biomedical
sciences. Behavior Research Methods, 39, 175-191.

George, B., Harris, A. & Mitchell, A. Pharmacoeconomics (2001) 19: 1103.
https://doi.org/10.2165/00019053-200119110-00004.

Grant, S., Mayo-Wilson, E., Montgomery, P., Macdonald, G., Michie, S., Hopewell, S.,
Moher, D., , on behalf of the CONSORT S.P.I. Group (2018). CONSORT-SPI 2018
Explanation and Elaboration: guidance for reporting social and psychological
intervention trials. Trials, 19(1), 406-406. doi:10.1186/s13063-018-2735-z

Herdman, M., Gudex, C., Lloyd, A., Janssen, M., Kind, P., Parkin, D., Bonsel, G., & Badia,
X. (2011). Development and preliminary testing of the new five-level version of EQ-
5D (EQ-5D-5L). Quality of Life Research, 20(10), 1727-1736. doi:10.1007/s11136-
011-9903-x

Holland, J., Watson, M., & Dunn, J. (2011). The IPOS new International Standard of Quality
Cancer Care: integrating the psychosocial domain into routine care. Psycho-
Oncology, 20(7), 677-680. doi:10.1002/pon.1978

Hutchison, S. D., Steginga, S. K., & Dunn, J. (2006). The tiered model of psychosocial
intervention in cancer: a community based approach. Psycho-Oncology, 15(6), 541-
546. doi:10.1002/pon.973

Jones, S., Ownsworth, T., & Shum, D. H. (2015). Feasibility and utility of telephone-based
psychological support for people with brain tumor: a single-case experimental study.
Frontiers in Oncology, 5, 71. doi:10.3389/fonc.2015.00071

Keir, S. T., Calhoun-Eagan, R. D., Swartz, J. J., Saleh, O. A., & Friedman, H. S. (2008).
Screening for distress in patients with brain cancer using the NCCN's rapid

screening measure. Psycho-Oncology, 17(6), 621-625. doi:10.1002/pon.1271



A telehealth intervention for brain tumour 16

Lane, P. (2008). Handling drop-out in longitudinal clinical trials: a comparison of the LOCF
and MMRM approaches. Pharmeaeut, Statist. 2008 7:93-106.
doi.org/10.1002/pst.267

Leon, A. C., Davis, L. L., & Kraemer, H. C. (2010). The role and interpretation of pilot
studies in clinical research. Journal of Psychiatric Research, 45(5), 626—629.
doi:10.1016/j.jpsychires.2010.10.008

Leece, R., Xu, J., Ostrom, Q. T., Chen, Y., Kruchko, C., & Barnholtz-Sloan, J. S. (2017).
Global incidence of malignant brain and other central nervous system tumors by
histology, 2003-2007. Neuro-Oncology, 19(11), 1553-1564.
d0i:10.1093/neuonc/nox091

Lovibond, S., & Lovibond, P. (1995). Manual for the Depression Anxiety Stress Scales (2"
ed.). Sydney: Psychology Foundation.

Lidstone, V., Butters, E., Seed, P. T., Sinnott, C., Beynon, T., & Richards, M. (2003).
Symptoms and concerns amongst cancer outpatients: identifying the need for
specialist palliative care. Palliative Medicine, 17(7), 588-595.
do0i:10.1191/0269216303pm8140a

Ostrom, Q. T., Gittleman, H., Liao, P., Vecchione-Koval, T., Wolinsky, Y., Kruchko, C., &
Barnholtz-Sloan, J. S. (2017). CBTRUS Statistical Report: Primary brain and other
central nervous system tumors diagnosed in the United States in 2010-2014. Neuro-
Oncology, 19(Suppl 5), v1-v88. doi:10.1093/neuonc/nox158

Ownsworth, T., Arnautovska, U., Beadle, E., Shum, D. H. K., & Moyle, W. (2018). Efficacy
of Telerehabilitation for Adults with Traumatic Brain Injury: A Systematic Review.
Journal of Head Trauma Rehabilitation, 33(4), E33-e46.

doi:10.1097/htr.0000000000000350


https://doi.org/10.1002/pst.267

A telehealth intervention for brain tumour 17

Ownsworth, T., Chambers, S., Stewart, E., Casey, L., Walker, D., & Shum, D. (2015).
Evaluation of the Making Sense of Brain Tumor Program: A randomized controlled
trial of a psychosocial intervention. Psycho-Oncology. doi:10.1002/pon.3687

Ownsworth T, Henderson L, Chambers S. (2010). Social support buffers the impact of
functional impairments on caregiver psychological well-being in the context of brain
tumor and other cancers. Psycho-Oncology, 19, 1116-1122.

Pace, A., Dirven, L., Koekkoek, J. A. F., Golla, H., Fleming, J., Ruda, R., ... & Taphoorn, M.
J. B. (2017). European Association for Neuro-Oncology (EANO) guidelines for
palliative care in adults with glioma. The Lancet Oncology, 18(6), e330-e340.
doi:10.1016/S1470-2045(17)30345-5

Pan-Weisz, T. M., Kryza-Lacombe, M., Burkeen, J., Hattangadi-Gluth, J., Malcarne, V. L., &
McDonald, C. R. (2018). Patient-reported health-related quality of life outcomes in
supportive-care interventions for adults with brain tumors: A systematic review.
Psycho-Oncology. doi:10.1002/pon.4906

Pawl, J. D., Lee, S. Y., Clark, P. C., & Sherwood, P. R. (2013). Sleep characteristics of
family caregivers of individuals with a primary malignant brain tumor. Oncology
Nursing Forum, 40(2), 171-179. d0i:10.1188/13.onf.171-179

Piil, K., Jarden, M., & Pii, K. H. (2018). Research agenda for life-threatening cancer. Eur J
Cancer Care (Engl), €12935. doi:10.1111/ecc.12935

Piil, K., Juhler, M., Jakobsen, J., & Jarden, M. (2016). Controlled rehabilitative and
supportive care intervention trials in patients with high-grade gliomas and their
caregivers: a systematic review. BMJ Supportive & Palliative Care, 6(1), 27-34.

doi:10.1136/bmjspcare-2013-000593



A telehealth intervention for brain tumour 18

Spitzer, R. L., Kroenke, K., Williams, J. B., & Lowe, B. (2006). A brief measure for
assessing generalized anxiety disorder: the GAD-7. Archives of Internal Medicine,
166, 1092-1097. doi:10.1001/archinte.166.10.1092

Stewart, E., & Ownsworth, T. (2014). Making Sense of Brain Tumour: A Practical Guide for
Therapists. Sydney, Australia: Australasian Society for the Study of Brain
Impairment.

Trad, W., Koh, E.-S., Daher, M., Bailey, A., Kastelan, M., Legge, D., ... & Hovey, E. (2015).
Screening for Psychological Distress in Adult Primary Brain Tumor Patients and
Caregivers: Considerations for Cancer Care Coordination. Frontiers in Oncology,
5(203). d0i:10.3389/fonc.2015.00203

Tun, P. A., & Lachman, M. E. (2006). Telephone assessment of cognitive function in
adulthood: the Brief Test of Adult Cognition by Telephone. Age and Ageing, 35(6),

629-632. doi:10.1093/ageing/afl095
Viney, R., Norman, R., King, M. T., Cronin, P., Street, D. J., Knox, S., & Ratcliffe, J. (2011).

Time trade-off derived EQ-5D weights for Australia. Value Health, 14(6), 928-936.
d0i:10.1016/j.jval.2011.04.009

Webster, K., Cella, D., & Yost, K. (2003). The Functional Assessment of Chronic IlIness
Therapy (FACIT) Measurement System: properties, applications, and interpretation.
Health and Quality of Life Outcomes, 1(79). doi:http://doi.org/10.1186/1477-7525-
1-79

Williams, J., & Kobak, K. (2008). Development and reliability of a structured interview
guide for the Montgomery—Asberg Depression Rating Scale. British Journal of
Psychiatry, 192, 52-58. doi: 10.1192/bjp.bp.106.032532.

World Health Organization. WHO Global Disability Action Plan 2014-2021. Geneva: World

Health Organization; 2016.



A telehealth intervention for brain tumour 19

World Health Organization. (1996). WHOQOL-BREF Introduction, Administration, Scoring
and Generic Version of the Assessment. Geneva: Switzerland: World Health
Organisation Retrieved from

http://www.who.int/substance_abuse/research_tools/whoqolbref/en/.



Table 1

A telehealth intervention for brain tumour

Summary of Clinical Outcome and Health Economics Measures and Time Point of Administration

20

Measures Items and construct assessed Baseline Post- 6-week follow-up 6-month follow-
intervention up
Primary outcome
Montgomery-Asberg 10 clinician-rated items assess the presence X X X X
Depression Rating and severity of depression
Scale
Secondary outcomes
Distress Single item rating of psychological distress X X X X
Thermometer (0-10); >4 will be used to indicate distress
warranting psychological support.
Functional 27 items assess global QoL and physical,
Assessment of social, emotional, and functional well-being; X X X X
Cancer Therapy- 23 items assess brain tumour specific
Brain symptoms
Depression scale, 7 items assess low mood (cognitive and X X X X
DASS-21 affective symptoms of depression)
Generalized Anxiety 7 items assess cognitive and affective X X X X
Disorder-7 components of anxiety
McGill Quality of 12 items assess psychological and existential X X X X
Life Questionnaire well-being (e.g., sense of control, purpose,
meaning in existence & self-worth)
EuroQoL-5D-5L 5 items used to calculate quality-adjusted life X X X X

years (QALYSs) and incremental cost per
QALY



Patients Costs
Questionnaire

COST-Functional
Assessment of
Chronic Illness
Therapy

Family caregivers
DASS-21

WHOQOL-BREF

A telehealth intervention for brain tumour

6 item study-specific measure to assess out-
of-pocket expenses over the past 3 months
related to receiving psychological support

12 items assess the financial impact of the
brain tumour

21 items assess symptoms of depression, X
anxiety and stress

26 items assess physical, psychological, X
social and environmental health and
wellbeing
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