Internet-Based Mindfulness Interventions
to Improve Wellbeing and Mental Health
in Cancer Patients:

A Systematic Review

Shotaro Asano

Supervisor: Katharina da Silva Lopes, MSc, MPH, PhD

St. Luke’s International University
Graduate School of Public Health

Capstone Project

2020/21



Table of Contents

ADSETACT. .t e 1
Background ........oooiii e 3
AIm and ODJECTIVES ...uuiintiitii ettt e 4
MEthOAS ..ot e 5
RESUILS ..ottt e 9
DS CUSSION . ..ttt ettt ettt e e e et et e e et e e e 21
AUthOr’s CONCIUSIONS. ...\ttt e 23
ACKNOWIEAZEMENTS. ...ttt e e e e e 24
RETOICINCES ...ttt 25
A PPEINAICES .. ettt ettt e e e 31



Abstract
Background
Cancer patients are known as high-risk populations for mental disorder complications,
and one in three patients experience psychological distress. For this reason mindfulness
based interventions (MBIs) are increasingly used to support cancer patients. MBIs are
expected to improve mood and quality of life of patients by reducing depressive
symptoms, anxiety, and other emotional distress. Internet-based mindfulness
interventions (eMBIs) offer MBI via online settings, which are reported to be equally
effective compared with MBIs. However, eMBIs application specifically for cancer

patients have not been reviewed to date.

Objectives
This study aimed to conduct a systematic review of the potential benefits of eMBI for

cancer patients.

Methods

We conducted an extensive search of databases and registries (PubMed, The Cochrane
library, PsycINFO, Science Direct, CINAHL and EMBASE), using Medical Subject
Headings (MeSH) terms and keywords. All papers published before September 5th.
2020 were included. No language restrictions were applied. Only trial studies, which
met the inclusion criteria were selected. Two reviewers independently selected studies,
assessed risks of bias using the revised Cochrane risk-of-bias tool for randomized trials

(RoB 2), and one reviewer extracted data from all included studies.



Main Results

Of the identified 2361 records from all databases, we included seven randomized
controlled trials (RCT) in the qualitative synthesis. The studies ranged in size from 11
eMBI participants to 104 eMBI participants from North America, Europe and Australia
and were published between 2014 and 2020. The most common cancer type among the
studies was breast cancer.

Three studies focused on anxiety and all reported the eMBI group had significant
positive effect over control groups. Three studies focused on psychological distress and
two of them reported eMBIs were effective. Two out of five studies reported the
effectiveness of eMBI on quality of life. One study focused depression reporting that
eMBI was effective at post-intervention, but not for follow-up period. Three studies

focused on perceived stress but only study reported the effectiveness of eMBI.

Conclusions

We found that the use of eMBIs for cancer patients may have a positive effect on
anxiety symptoms but uncertain positive results for psychological distress and
depression. There may be little to no effect for QOL and perceived stress. Future
studies should focus on simpler delivery modes such as app-based interventions as well
as using popularly used measurement scales. Furthermore, future studies should also be

conducted in Asia, Middle East and Africa.



Background

Every year more than 18 million people are newly diagnosed with some type of
cancer (Ferlay et al., 2019). Cancer patients are known as high-risk populations for
mental disorder complications, and one in three patients experience psychological
distress (Carlson et al., 2004). In Scotland, United Kingdom, the prevalence of
depression, by cancer type, has been reported to be the highest among patients with lung
cancer (13.1%, 95% CI: 11.9 —14.2%), followed by gynecological cancer (10.9%, 95%
CI: 9.8 — 12.1), breast cancer (9.3%, 95% CI: 8.7 — 10.0), colorectal cancer (7-0%, 95%
CI: 6.1 -8.0), and genitourinary cancer (5:6%, 95% CI: 4.5 — 6.7) (Walker et al., 2014).

Mindfulness based interventions (MBIs) are increasingly used to support cancer
patients (Kabat-Zinn, 2013). Mindfulness is a kind of meditation technique, which
involves moment-to-moment nonjudgmental awareness (Shapiro et al., 2006). MBIs are
expected to improve mood and quality of life of the patients by reducing depressive
symptoms, anxiety, and other emotional distress.

MBI offered via online settings (eMBIs), have been reported to be equally effective
compared with MBIs (Compen et al., 2017). However, eMBIs for cancer patients have
not been specifically reviewed to date. Two existing systematic reviews addressed a
broader population including cancer patients (Russell et al., 2018; Toivonen et al.,
2017). The systematic reviews did not primarily focus on eMBIs and cancer patients,
but included two to three studies with cancer patients. Since the reviews were
conducted, several new quantitative studies have been published regarding cancer
patients, making it necessary to update the evidence base for this population. This
review will help to examine the effectiveness as well as the limitation of eMBIs for

cancer patients.



Importance of this Review

The development of early detection and treatment for cancer had evolved remarkably
over the decades leading to greater chances of surviving cancer and also a longer time
living with cancer. This consequently leads to a potential increase of mental health
issues in cancer patients and survivors. The application of eMBIs for cancer patients is
one of the new approaches for addressing their mental health issues. Despite the fact
that many studies over the last decade have examined the potential benefits of eMBIs
for cancer patients, there is a lack of definitive evidence as to whether or not eMBIs are

effective.

Aim and Objectives

The aim of this study was to assess the effectiveness and limitations of eMBIs to
improve mood and quality of life of cancer patients. The objectives were to: a)
quantitatively evaluate effectiveness of eMBIs for cancer patients and survivors; b)
provide a description of characteristics of studies in terms of study design, region, and
population, and ¢) examine the most effective form of eMBIs (mode of delivery,

number of sessions, estimated time used for intervention, duration, and etc.).

Methods
Criteria for Considering Studies for this Review
Since the objective of this systematic review was to evaluate effectiveness of
eMBI for cancer patients and survivors, the inclusion criteria were studies examining

individuals with cancer diagnosis that received a eMBI intervention. As for population,



all patients 18 years or older, in any place/setting, who were diagnosed with any type of
cancer, at any stage including survivors were included. Patients were excluded if they
already had a mental disorder diagnosis before the diagnosis of cancer.

In this review, eMBI is defined as an intervention delivered or accessed via the
internet with 100% of interactions done online and offering MBI or any mindfulness-
based activities (Compen, 2018). The following exclusions were made to measure the
benefit of mindfulness separate from confounding elements: (a) co-intervention with
other methods including face-to-face MBI session; (b) interventions, which included a
component of mindfulness but did not emphasize it, or therapies containing elements of
mindfulness practice; and (c) couple-based intervention where eMBI was delivered to
cancer patients and spouses together.

Comparisons considered included usual care, any alternative interventions, wait-
list, or as defined by trialists. In this study, outcomes were defined as psychological
distress, including depression, anxiety, fear of cancer recurrence, post-traumatic stress,
and perceived stress in cancer patients and survivors.

Only randomized controlled trials (RCTs), quasi-RCTs, and cluster RCTs were
eligible for inclusion. Excluded were observational studies, abstracts of RCTs (e.g.,
from conferences), cross-sectional studies, case reports, review articles, dissertations,
and commentaries. These exclusions were made to measure the effectiveness of

mindfulness.



Table 1

Summarized Eligibility Criteria in PICO Format

Inclusion

Exclusion

- Age: 18 years or older
- Health condition: diagnosed with
any type cancer

If patients suffered solely (before diagnosis
of cancer) from mental disorders or
addiction or substance abuse defined in

Population - Cancer stage: any stage including ICD-10 diagnosis codes FO1— F99
survivors
- Place: both in hospital and home
eMBIs meeting the following standards: | -  Co-intervention with other methods
1) delivered or accessed via the internet including face to face MBI session
with 100% of interactions done online - Intervention, which included a
2) offering mindfulness-based activities component of mindfulness but did not
such as mindfulness meditations and emphasize it (e.g., multi-week
informal mindfulness practices programs with mindfulness practice
. delivered only in one or two sessions)
Interventions : :
or therapies contained elements of
mindfulness practice (e.g., acceptance
and commitment therapy, cognitive
behavioral therapy, Yoga, Tai-chi)

- Couple-based intervention where eMBI
was delivered to cancer patient and
spouse together were excluded.

Comparison could be groups of usual
Comparison care, any alternative interventions, wait-

list, or as defined by trialists

- QOL, psychological distress including

anxiety, fear of cancer recurrence,

depression and perceived stress in

cancer patients and survivors

- Measurement: All the quantitative
Outcome assessments with validated scales used

by trialists including General Health

Questionnaire-28, WHOQOL, MAX-

PC, SF-8, STAI, CESD, SF-36, EPIC-

26, HADS, and similar..

Randomized controlled trials (RCT) Observational studies, abstracts of RCTs
Study Type including cluster RCTs and quasi RCTs | (e.g., from conferences), cross-sectional

studies, case reports, review articles,
dissertations, and commentaries

Note: PICO = population, intervention, comparison, outcome; ICD = international classification
of disease; eMBIs = internet mindfulness based interventions; MBI = mindfulness based
intervention; QoL = quality of life; WHOQOL~= The World Health Organization Quality of
Life; MAX-PC = Memorial Anxiety Scale for Prostate Cancer; SF-8 = Short-Form Health
Survey; STAI = Spielberger State-Trait Anxiety Inventory ; CESD = Center for
Epidemiological Studies Depression ; SF-36 = Short-Form Health Survey; EPIC-26 = Expanded
Prostate Cancer Index Composite; HADS = Hospital Anxiety and Depression Scale




Search Methods for Identification of Studies

This systematic review followed the Preferred Reporting Items for Systematic
Reviews and Meta-analyses guidelines (PRISMA) (Moher et al., 2009). A literature
search was conducted in the following databases on 5 September 2020:

e PubMed

e The Cochrane library
e PsycINFO

e Science Direct

e CINAHL

e EMBASE

All searches included Medical Subject Headings (MeSH) terms and keywords
which were combined with the Boolean operators AND and OR. Search terms were
initially set in PubMed and deployed to other databases. All papers published before
September 5th. 2020 were included. No language restrictions were applied. After
identifying records, duplicates were initially removed in the citation management
software Zotero, and again in the systematic review web software Rayyan QCRI

(Ouzzani, 2016). The search strategies are shown in the Appendix B.

Study Selection

Titles and abstracts of identified records were independently screened by two
reviewers on Rayyan. References not meeting eligibility criteria were excluded.
Disagreements were resolved by consensus through discussion among the reviewers.

Then, two reviewers independently screened the full-texts and disagreements were



resolved by discussion. The study selection process is summarized in the PRISMA flow

diagram in Figure 1.

Data Extraction
I created a data table for study characteristics and outcome data, which we pilot
tested. Then, one reviewer extracted the following items:
e Study information: first author, year, country, study design
e Population: sample characteristics, cancer type, time points since diagnosis, mean
age in years, percentage of female
¢ Intervention: mode of delivery, duration, number of sessions
e Comparison
¢ Outcome: measurements, results (effect size, and p-value; when studies do not

report effect size, between group mean difference is extracted in replacement)

Risk of Bias Assessment

The methodological quality of included studies was assessed by criteria defined
in in the revised Cochrane risk-of-bias tool for randomized trials (RoB 2) (Sterne et al.,
2019). Two reviewers independently assessed risk of bias. Disagreements were resolved
by consensus through discussion. The assessment was done for five domains, namely

b 1Y

“risk of bias arising from the randomization process”, “risk of bias due to deviations

29 ¢

from the intended interventions (effect of assignment to intervention)”, “missing

b 1Y

outcome data”, “risk of bias in measurement of the outcome”, and “risk of bias in

selection of the reported result”.



In this review, because examining the effectiveness of the intervention was
important, we selected the following three domains as the most important ones: “risk of
bias arising from the randomization process”; “risk of bias due to deviations from the
intended interventions (effect of assignment to intervention)”, and “risk of bias in
measurement of the outcome”. Overall judgement was rated and processed as follows:
‘high risk’ and ‘some concerns’ from important domains were counted as 1 point; points

from the five domains were summed. Four to 5 points indicated the study was of overall

‘high risk’; 2 to 3 points ‘some concerns’; 0 to 1 point ‘low risk’.

Results
Description of Studies
Results of the Search

I identified a total of 2,361 records the database search. Records from each
database were CENTRAL (n = 1,124), EMBASE (n = 398), MEDLINE (n = 588),
CINAHL (n =233) and Psycho INFO (n = 18).

After duplicate removal, two reviewers screened 1,380 titles and abstracts and
excluded 1,350 irrelevant records. Full-text analysis was done to the remaining 30
records. After reading the full texts, two reviewers excluded 23 studies due to not
meeting the eligibility criteria. Reasons for exclusion are shown in Figure 1. Finally, I

included seven studies in the qualitative synthesis.



Records identified through database
searching
(n= 2361)
Records after duplicates removed
(n= 1380)
y
Records screened R Records excluded
(n= 1380) " (n= 1350)
Full-text articles assessed for eligibility Full-text articles excluded, with reasons
(n=30) — (n=23)
* 6 not mindfulness specific
« 5 couple based
l « 4noteMBI
* 2notRCT
o « = X + 2 not mental health
Studies included in qualitative synthesis . 2duplicate
(=7) - 1 abstract of RCT
« 1 protocol paper
Figure 1
PRISMA Flow Diagram

Summary of Included Studies

I included seven full-text peer-reviewed studies of eMBI interventions (see
Table 2). The studies were published between 2014 (Zernicke 2014) and 2020 (Nissen,
2020). Two studies originated from The Netherlands (Bruggeman-Everts 2017; Compen
2018), two from USA (Messer 2019; Rosen 2018), one each from Australia (Russell
2018), Canada (Zernicke 2014) and Denmark (Nissen 2020). All studies were RCTs,
including two 3-arm RCTs (Bruggeman-Everts 2017; Compen 2018).

As for participants, three studies included both patients and survivors (Compen
2018; Rosen 2018; Zernicke 2014), and four studies included only survivors. The
studies ranged in size from 11 eMBI participants (Messer 2019) to 104 eMBI

participants (Nissen 2020). Five studies included multiple cancer types (Bruggeman-
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Everts 2017; Compen 2018; Messer 2019; Nissen 2020; Zernicke 2014). The most
common cancer type among the studies was breast cancer; in four studies 45% of the
patients were breast cancer patients (Bruggeman-Everts 2017; Compen 2018; Nissen
2020; Zernicke 2014). There were two “single cancer type” studies; one included only
breast cancer patients (Rosen 2018) and the other included only patients with melanoma

(Russel 2018). The mean age of participants ranged from 51.36 (Bruggeman-Everts

2017) to 58 years (Zernicke 2014), and the mean percentage of females ranged from
54% (Russell 2018) to 100% (Rosen 2018).

The most common mode of delivery was a series of 6 to 9, 1-week module
sessions offered in five studies (Bruggeman-Everts 2017; Compen 2018; Messer 2019;
Nissen 2020; Russel 2018). The module included pre-recorded video, audio file, text
reading materials, or a combination of all. Of the five studies, four (Bruggeman-Everts
2017; Compen 2018; Messer 2019; Nissen 2020) had a therapist involved who gave
email feedback to participants’ writing tasks, and one study (Russel 2018) did not
involve a therapist. As alternatives, one study used a commercially available “app”
(Rosen 2018), and another study delivered eMBI as a synchronous virtual classroom
(Zernicke 2014). The studies ranged in duration from 6 weeks to 9 weeks. The
estimated time of the intervention ranged from 4 minutes (Russel 2018) to 4 hours
(Bruggeman-Everts 2017) per session.

As for comparison, face-to-face MBI was examined in only one study (Compen
2018), and alternative interventions, which were ambulant activity feedback therapy
(AAF) and psycho-educational emails, also were examined in only one study

(Bruggeman-Everts 2017). For the remaining studies, one study had “treatment as
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usual” as a comparison (Messer 2019), and four had waitlists as comparisons (Nissen
2020; Rosen 2018; Russel 2018; Zernicke 2014).

The most frequently used tools for each outcome measure were: for QOL,
Profile of Mood States (POMS) (Searight & Montone, 2017); for psychological distress,
Hospital Anxiety and Depression Scale (HADS) (Spinhoven et al., 1997); for anxiety
including Fear of Cancer Recurrence” (FCRI) (van Helmondt et al., 2017)) for
depression, Beck Depression Inventory (BDI-II) (Upton, 2013); and for perceived

stress, Perceived Stress Scale 10 (PSS-10) (Cohen & Williamson, 1988).
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Table 2

PICO Study Characteristics by Included Studies

. Study' Population Intervention Comparison Outcome
information
First Author, Mean age in .
Year. Sample characteristics, time .. years . . o Number O.f SCSSIONS, Comparison group Outcome
> . > Participant cancer type Mode of delivery Mindfulness Activities estimated time used for . ?
Country, points (SD), % of . . . mean age in years measures (tool)
£ intervention, duration
Study Design female
Bruggeman- Cancer survivors Multiple Age: 51.36 | - Web-based psychologist- - 1-week modules with reading 9 weekly sessions, AAF (n=62) Psychological
Everts, 2017 All (n=167) -Breast 45% (12.04) guided intervention, which material, audio exercises, and writing 4 hours per session (on | Age: 56.45 (9.25) Distress
eMBI (n=55) -Reproductive organs follows the MBCT protocol tasks average) (HADS)
Netherlands 15% % of specifically designed for - Receiving feedback from therapists PE (n=50)
Time points: 3 months since -Blood, bone marrow, female: CCRF in weekly basis Duration: 9 weeks Age: 56.54 (8.43)
RCT (3-arm) remission Hodgkin’s 13% 71% - Replying to this feedback by email
-Others 27% - Therapists involved
Compen, Cancer patients and survivors Multiple Age: 51.7 - Pre-recorded videos by - 1-week modules with reading 8 weekly sessions, 2.5 | MBI (n=77) - QOL (SF-12
2018 All (n=245) -Breast 59% (10.7) MBSR teacher delivered material, video exercises, writing hours per session Age: 52.1(11.4) Mental, SF-12
eMBI (n=90) -Gynecologic 10% individually via online tasks, Physical)
Netherlands -Prostate 8% % of - Receiving feedback from therapists Duration: 8 weeks TAU (n=78) - Psychological
Time points: any time after -Others 23% female: - Therapists involved after week 5 for silent day at home. Age: 50.4 (9.9) Distress
RCT (3-arm) diagnosis 86% -After the feedback, practicing a silent (HADS)
day and write their experiences in an - Fear of Cancer
essay Recurrence
(FCRI)
Messer, 2019 | Cancer survivors Multiple Age: n/a - Six guided meditation audio | 1-week modules with reading 6 weekly sessions, TAU (n=10) - QOL (POMS-
All (n=21) -details not reported clips and brief textual lessons | material, audio exercises, writing tasks | 8 to 17 minutes per Age: n/a SF)
US.A. eMBI (n=11) % of - Therapists involved session - Psychological
female: Distress
RCT Time points: 3years since 67% Duration: 6 weeks (HADS)
remission
Nissen, 2020 Cancer survivors Multiple Age: n/a - Combination of text - 1-week modules with reading 8 weekly sessions, waitlist (n=46) - QOL(WHO-5)
All (n=150 -Breast 92% reading, audio files, writing material, audio exercises, writing estimated time used is | Age: n/a - Anxiety
Denmark eMBI (n=104) -Prostate 8% % of tasks, and videos tasks, cancer-specific patient not reported (STAI-Y)
female: n/a examples, and videos with patients - Depression
RCT Time points: more than 3 - Therapists involved and experts Duration: 8 weeks (BDI-II)
months and less than 5 years - Completed and shared with therapist - Perceived
since remission a weekly training diary and receive Stress (PSS-10)
written, asynchronous feedback
Rosen, 2018 Cancer patients and survivors Breast Age: Commercially available - Headspace content is a mix of audio Participant interaction | waitlist (n=55) QOL (FACT-B)
All (n=112) 51.40(10.73 | mindfulness app (Headspace) | and animated video with the app was self- Age: 53.22(9.91)
US.A. eMBI (n=57) ) - Beginning with a 10-day foundation | guided to approximate
course (Takel0 program) typical day-to-day use
RCT Time points: anytime less than % of - After completing the Takel0 and estimated time
or equal to 5 years after female: program, participants gained access to | used is not reported
diagnosis 100% additional training courses focused on
areas such as sleep or stress Duration: 8 weeks
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Table 2 (continued)

PICO Study Characteristics by Included Studies

. Study' Population Intervention Comparison Outcome
information
First Author, Mean age in .
Year. Sample characteristics, time years . . . Number O.f Sessions, Comparison group Outcome
i . ? Participant cancer type Mode of delivery Mindfulness Activities estimated time used for . ?
Country, points (SD), % of . . . mean age in years measures (tool)
£ intervention, duration
Study Design female
Russell, 2018 | Cancer survivors Melanoma Age: Combination of text reading, 1-week modules with reading 6 weekly sessions, and | waitlist (n=23) -Fear of Cancer
All (n=69) 53.5(12.1) audio files, writing tasks, and | material, audio exercises, writing tasks | ranged 4 - 260 min per | Age: 53.1(15.2) Recurrence
Australia eMBI (n=46) videos session (FCRI)
% of - Perceived
RCT Time points: anytime less than female: Duration: 6 weeks Stress (PSS-10)
or equal to 5 years since 54%
remission
Zernicke, Cancer patients and survivors Multiple Age: 58 Synchronous online virtual Detail not provided (mentioned that it 8 weekly sessions, 2 waitlist (n=30) - QOL (POMS)
2014 All (n=62) -Breast 47% (8.2) classroom session with is based on Mindfulness-based Cancer | hours per session Age: 58 (13.0) - Perceived
eMBI(n=32) -Colon/Gastrointestinal recordings and videos for Recovery program) Stress (CSOSI)
Canada 17% % of additional home practice Duration: 8 weeks
Time points: within the last 3 -Thyroid 10% female:
RCT years since remission -Others 26% 73%

PICO = population, intervention, comparison, outcome; eMBI = Internet-based mindfulness-based intervention; MBCT = Mindfulness-based cognitive therapy; CCRF = Chronic cancer-
related fatigue; AAF = Ambulant activity feedback therapy; PE = Psycho-educational emails; HADS = Hospital anxiety and depression scale; MBSR = Mindfulness-based stress reduction;
TAU = Treatment as usual; SF-12 Mental, SF-12 Physical = Mental and physical scales of the short-form 12; FCRI = Fear of cancer recurrence inventory; QOL = Quality of life; POMS-SF =
Profile of mood states short form; WHO-5 = The World Health Organization - five well-being index; STAI-Y = State-trait anxiety inventory Y-form; BDI-II = Beck depression inventory;

PSS-10 = Perceived stress scale 10; FACT-B = Functional assessment of cancer therapy - breast version 4; CSOSI = Calgary symptoms of stress inventory; n/a = not available
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Risk of Bias in Included Studies

For overall risk of bias, we judged one study as ‘low risk’ and the remaining
either ‘high risk’ or ‘some concerns’ due to our rating and process. Figure 2 depicts a
graph of ‘risk of bias’ and Figure 3 is a summary of ‘risk of bias’ assessment based on
the RoB 2 tool (Sterne et al., 2019). The ‘risk of bias’ results for each of the included
studies in five domains are provided with reasons and comments for judgements in

Appendix A.

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome _ |
Bias in selection of the reported result _:l
Overall risk of bias (IR ]

0% 25% 50% 75% 100%

| . Low risk D Some concerns . High risk |

Figure 2

Risk of Bias Graph

Risk of bias domains
| p2 | b3 | pa | D5 | Overal |

Bruggeman-Everts, 2017

Compen, 2018

Messer, 2019

Study

Nissen, 2020

Rosen, 2018

Russell, 2018

Zernicke, 2014

@l JoX XX JE
00000660
C000®0®
| OI00) O}0)

00000 ®
0]0] Ol o) J

Domains: Judgement

D1: Bias arising from the randomization process. .

D2: Bias due to deviations from intended intervention. @ High

D3: Bias due to missing outcome data. - Some concerns
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result. . Low

Figure 3

Risk of Bias Summary



Risk of Bias Arising from the Randomization Process

Two reviewers assessed most of the studies as low risk of bias. For one study
(Bruggeman-Everts 2017), the baseline HADS were different among groups, and also
authors reported that there was algorithm error of randomization. For two studies with
concerns (Rosen 2018; Zernicke 2014), both seemed to have a robust process for
randomization. However, one study (Rosen 2018) had higher health literacy and
education levels in the intervention group, which potentially affected the outcome, and
the other (Zernicke 2014) allocation of cancer type was significantly different by having
twice as many breast cancer patients included in the intervention group than for the

control group.

Risk of Bias Due to Deviations from the Intended Interventions (Effect of Assignment
to Intervention)

Two reviewers assessed all of the studies as high risk of bias due to lack of
blinding of the intervention in both patients and researchers/medical staff. Most studies

mentioned this limitation of non-blinding due to the nature of eMBI.

Missing Outcome Data

Two reviewers assessed five studies (Bruggeman-Everts 2017; Compen 2018;
Nissen 2020; Rosen 2018; Russell 2018) as high risk of bias due to the high rate of
dropouts (> 20%). In all studies, the intervention group had a higher dropout rate than
the control group. Potential reasons of dropouts were high intensity of the program

compared to control groups, or poor usability of the online tools. Also, it was possible

16



that only participants interested in meditation actually completed the studies. This could

potentially have affected the outcome of the study.

Risk of Bias in Measurement of the Outcome

With regards to the previous domain, the five studies (Bruggeman-Everts 2017;
Compen 2018; Nissen 2020; Rosen 2018; Russell 2018) had concerns about having
completers who were possibly more interested in eMBIs and thus responded to

questionnaires compared with dropouts.

Risk of Bias in Selection of the Reported Result

Six studies were assessed as low risk of bias for this domain (Bruggeman-
Everts 2017; Compen 2018; Messer 2019; Nissen 2020; Russell 2018; Zernicke 2014).
We did not find any particular problems in their process and results. One study (Rosen

2018) was rated as some concerns due to lack of information.

17



Effects of Interventions

A summary of results for eMBIs compared with controls is presented in Table 3.
For the outcome specific columns, results for each outcome measures are stated with
effect size (Cohen’s d) and p-value extracted from each study. When studies did not

report the effect size, between group mean difference was extracted instead.

Quality of Life

Five studies reported on this outcome (Compen 2018; Messer 2019; Nissen
2020; Rosen 2018; Zernicke 2014). Three studies (Messer 2019; Rosen 2018; Zernicke
2014) reported that the eMBI group had a significant effect over the control group.
However, one study reported the eMBI intervention was not effective (Nissen 2020),
and another reported the effectiveness for only the mental scale and not for the physical

scale (Compen 2018).

Psychological Distress

Three studies reported this outcome (Bruggeman-Everts 2017; Compen 2018;
Messer 2019) but one study (Bruggeman-Everts 2017) did not provide data because it
had a different primary outcome and psychological distress was not its focus. However
the two studies (Compen 2018; Messer 2019), reported the use of eMBIs as effective to

reduce psychological distress.

Anxiety
Three studies reported this outcome (Compen 2018; Nissen 2020; Russell 2018)

and all reported that the eMBI group had significant positive effects over the control

18



groups. This result suggests that eMBI may have a robust, durable effect on anxiety

symptoms in cancer patients and survivors.

Depression

One study included this outcome. Nissen, et al. (2020), reported that the eMBI
group had a significant positive effect over the control group at post-intervention, but
not for the follow-up period. A potential reason for this result mentioned by the authors
was the baseline scores were within the range of “mild depression,” which could

indicate a floor effect.

Perceived Stress

Three studies included this outcome (Nissen 2020; Russell 2018; Zernicke 2014)
and two studies (Nissen 2020; Russell 2018) reported the eMBI group did not have a
significant effect over the control group. One study (Zernicke 2014) reported it reduced
perceived stress, but it used a different measurement scale (CSOSI) and thus making

comparisons unusable.
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Table 3

Summary of Studies by Results

recordings and videos for
additional home practice

. . Outcome specific Risk of Bias
Study Intervention Effectiveness and effects
QOL Psychological Distress Anxiety Depression Perceived Stress
Bruggeman | Web-based psychologist-guided | Details not reported for n/a Details not reported n/a n/a n/a
-Everts, intervention, which follows the | psychological distress High risk
2017 MBCT protocol specifically
designed for CCRF.
Compen, Pre-recorded videos by MBSR Significant effects in all measures | Mental: Effective (d=0.71, p Effective (d =0.53, p n/a n/a
2018 teacher delivered individually over TAU except for QOL - Effective (d = 0.67, <0.001) <0.001)
via online (no application [app] | (physical) p <0.001)
required)
Proportion of patients improved is | Physical: Some Concerns
significantly greater in eMBI than | - Not Effective (d =
TAU 0.24, p <0.21)
Messer, Six guided meditation audio Significant effects for both Effective (Between Effective (Between n/a n/a n/a
2019 clips and brief textual lessons psychological distress and QOL group mean difference | group mean difference
=-20.6, p = .044) =-6.87,p=.014) Low Risk
Nissen, Combination of text reading, Significant effects for anxiety and | Not effective (d = n/a Effective both at post- | Effective at post- Not effective (d =
2020 audio files, writing tasks, and depression, but the effects were 0.25,p=.173) intervention (d = 0.45, | intervention (d=0.42, | 0.18, p=.331)
videos not maintained at follow-up for p=.017) and follow- p =.024) but not
depression up (d=0.40, p=.029) | follow-up (d=0.28, p Some Concerns
=.131)
No group difference was found
for QOL and perceived stress
Rosen, Commercially available Significant effect for QOL over Effective (d=0.31, p n/a n/a n/a n/a L
2018 mindfulness app (Headspace) controls <0.01) High risk
Russell, Combination of text reading, Significant effect for the severity n/a n/a Effective (Between n/a Not effective (details
2018 audio files, writing tasks, and of "fear of cancer recurrence" group mean difference not provided)
videos =-2.55,p=10.008) Some Concerns
Two groups did not differ on
perceived stress
Zernicke, Synchronous online virtual Significant effects for both QOL Effective (d =0.44, p n/a n/a n/a Effective (d = 0.49, p
2014 classroom session with and perceived stress =.049) =.021)

Some Concerns

MBCT = Mindfulness-based cognitive therapy; CCRF = Chronic cancer-related fatigue; MBSR = Mindfulness-based stress reduction; TAU = Treatment as usual; QOL = Quality of life; eMBI = Internet-based mindfulness-based
intervention, n/a = not available
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Discussion
Summary of Main Results

This systematic review of eMBIs for cancer patients and survivors included
seven studies with a total of 826 participants. To our knowledge, this review is the first
of its kind, and thus has some important implications for future research and for the
application in clinical practice. With regards to the objectives of this review, there are
three perspectives for discussion.

First, eMBIs were positively effective for anxiety symptom, and was either not
proven or revealed to be not positively effective for other outcome measures. Those
outcomes align with existing systematic reviews addressing broader patient
characteristics (Fish et al., 2016; Spijkerman et al., 2016), which summarized the effects
of eMBIs. Both systematic reviews reported positive effects of eMBI on anxiety.
However, they also reported positive effects of eMBIs on depression and perceived
stress. Different study populations might explain this discrepancy. Unlike this review,
those two reviews had broader populations including other chronic disease patients and
healthy populations. We were not able to assess the effectiveness of eMBI compared to
face-to-face MBI due to the limited number of included studies. There was only one
study (Compen 2018) that compared the two interventions, which indicated eMBI as
similarly effective as MBI. However, the study was not intended to directly compare
eMBI and MBI due to limited sample size. Future research is needed to assess this
point.

Second, all the studies were conducted in Europe, North America and Australia.

Because eMBI is relatively new, cross-cultural validation is not yet warranted. To our
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knowledge cross-cultural assessment of MBI with cancer patients have not been
thoroughly discussed.

Third, eMBI may be the most effective when delivered as a series of 1-week
module session with or without therapist involved. However, we found only two
different modes of delivery. Further research should focus on alternative ways of
delivering the intervention. There are reviews indicating that online psychology
interventions without therapist involvement have lower effects (Spek et al., 2007),

which might have already changed in the last decade or may change in the near future.

Risk of Bias

We rated the risk of bias for all studies using the RoB2 tool (Higgins, 2019) and
created a 'Risk of Bias Summary' table. Due to the nature of eMBI interventions, where
patients are also assessors of outcomes, none of the studies were double-blinded. This
raises a strong suspicion of bias due to deviations from the intended intervention.

Another limitation we found was that the rates of dropouts were high in most of

the studies with the potential reasons mentioned in the ‘result’ section. Because of this,
all studies were either high risk of bias or some concerns in the overall assessment.
Qualitative research examining the reasons for dropout is critical to improve the
effectiveness of eMBIs. One potential way is providing apps, which could somehow
ease the high intensity of the mindfulness program and with simple and smooth
usability. Finally, overall assessment resulted in one low risk, four some concerns and

two high risks.
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Limitations

Similar to other psycho-oncology research, the majority of the patients included
in the studies were middle-aged patients with breast cancer. Although this is consistent
with the characteristics of patients in the real world seeking psycho-oncology support
(Garsen et al, 2016), this might limit generalizability to patients with other types of
cancer. Also, as mentioned in our discussion section, studies took place in Europe,
North America, and Australia, which limits generalizability to patients in the other

region of the world with different cultural backgrounds.

Potential Biases in the Review Process

This review followed PRISMA guide line (Moher et al., 2009) and RoB 2
(Sterne et al., 2019) and both reviewers and supervisor have at all times attempted to
avoid or minimize any biases in the review process. We believe we have identified and
included in this review all potentially relevant studies. Two reviewers systematically

extracted trial data.

Author’s Conclusions
Implications for Practice

This study suggests eMBI is effective for cancer patients and survivors suffering
from anxiety symptoms. Having stated that, although it may be effective to reduce
anxiety symptoms, there are notable factors to consider when implementing it in the
real-world clinical setting. User engagement and the acceptability and feasibility of the

intervention are critically important.
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Implications for Research

There are substantial implications for future research into the use of technology
to endorse eMBI. We experienced challenges synthesizing data from the included
studies, due to inconsistencies in measurement scales used across the study populations.

Future studies should consider using commonly accepted measurement scales.
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Appendices

Appendix A.
Risk of Bias Judgments and Comments

Bruggeman-Evert, 2017

Bias Judgement Support for Judgement

Domain 1: Risk of bias arising from the High Baseline HADS of intervention group was higher than one of

randomization process control group. It is reported that there was algorithm error of
randomization.

Domain 2: Risk of bias due to deviations | High Authors noted "Neither researchers, participants, nor therapists

from the intended interventions (effect were blind to treatment."

of assignment to intervention)

Domain 3: Missing outcome data High 38% (21/55) dropped out. Potential reasons are 1) the high

intensity of the program, 2) poor usability of online website, and
3) difficulty in communicating in writing with the therapist."

Domain 4: Risk of bias in measurement Some Concerns

of the outcome

It is possible that participants interested in meditation have
completed.

Domain 5: Risk of bias in selection of Low No particular problem found.

the reported result

Overall High

Compen, 2018

Bias Judgement Support for Judgement

Domain 1: Risk of bias arising from the Low Computerized allocation sequence. It was designed by an
randomization process independent researcher.

Domain 2: Risk of bias due to deviations | High Intervention was not blinded for participants, researchers nor
from the intended interventions (effect therapists.

of assignment to intervention)

Domain 3: Missing outcome data High 30% (63/90) dropped out.

Domain 4: Risk of bias in measurement Some Concerns

of the outcome

It is possible that participants interested in meditation have
completed.

Domain 5: Risk of bias in selection of Low

the reported result

No particular problem found.

Overall Some Concerns

Messer, 2019

Bias Judgement

Support for Judgement

Domain 1: Risk of bias arising from the Low

randomization process

Random assignment was performed through website algorithm.
The algorithm first stratified by recruitment source and then
allocated to treatment or usual care conditions.
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Domain 2: Risk of bias due to deviations | High Participants were not blind to treatment.
from the intended interventions (effect

of assignment to intervention)

Domain 3: Missing outcome data Low No particular problem found.

Domain 4: Risk of bias in measurement Low No particular problem found.

of the outcome

Domain 5: Risk of bias in selection of Low No particular problem found.

the reported result

Overall Low

Nissen, 2020

Bias Judgement Support for Judgement

Domain 1: Risk of bias arising from the Low No particular problem found.
randomization process

Domain 2: Risk of bias due to deviations | High Intervention was not blinded for participants, researchers nor
from the intended interventions (effect therapists.

of assignment to intervention)

Domain 3: Missing outcome data High 29% (74/104) dropped out.

Domain 4: Risk of bias in measurement
of the outcome

Some Concerns

It is possible that participants interested in meditation have
completed.

Domain 5: Risk of bias in selection of
the reported result

No particular problem found.

Overall Some concerns
Rosen, 2018
Bias Judgement Support for Judgement

Domain 1: Risk of bias arising from the
randomization process

Some concerns

Health Literacy and Education level was higher in the
intervention group.

Domain 2: Risk of bias due to deviations | High Intervention was not blinded for participants, researchers nor
from the intended interventions (effect therapists.

of assignment to intervention)

Domain 3: Missing outcome data High 46% (31/57) dropped out. Authors noted "Overall, baseline QOL

was higher among completers (M=98.80; SD=20.20) compared
to non-completers (M=82.56; SD=26.76), t (59.25) =-3.29,
p=0.002. "

Domain 4: Risk of bias in measurement
of the outcome

Some concerns

Potentially participants interested in meditation have higher rate
of completion.

Domain 5: Risk of bias in selection of
the reported result

Some concerns

Unclear due to lack of information

Overall High
Russell, 2018
Bias Judgement Support for Judgement
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Domain 1: Risk of bias arising from the Low No particular problem found.

randomization process

Domain 2: Risk of bias due to deviations | High Neither researchers, participants, nor therapists were blind to
from the intended interventions (effect treatment.

of assignment to intervention)

Domain 3: Missing outcome data High 30% (14/46) dropped out.

Domain 4: Risk of bias in measurement
of the outcome

Some Concerns

Potentially participants interested in meditation have higher rate
of completion.

Domain 5: Risk of bias in selection of
the reported result

No particular problem found.

Overall

Some Concerns

Zernicke, 2014

Bias

Judgement

Support for Judgement

Domain 1: Risk of bias arising from the
randomization process

Some concerns

Although the process seems robust, allocated cancer type was
significantly different (Breast cancer was twice as large for
intervention group)

Domain 2: Risk of bias due to deviations
from the intended interventions (effect
of assignment to intervention)

High

Intervention was not blinded for participants, researchers nor
therapists.

Domain 3: Missing outcome data

Some concerns

17% (5/30) dropped out.

the reported result

Domain 4: Risk of bias in measurement Low No particular problem found.
of the outcome
Domain 5: Risk of bias in selection of Low No particular problem found.

Overall

Some concerns

Appendix B

Search Strategies for Databases

Search key for PubMed*:

#1 neoplasms[MeSH Terms]
#2  cancer

#3  oncology

#4  tumor
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#5 tumour

#6  Psycho-Oncology[MeSH Terms]

#7  psychooncology

#8  #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7
#9  Mindfulness[MeSH Terms]

#10 mindfulness-based intervention

#11 mindfulness-based cognitive behavioral therapy
#12 mindfulness-based stress reduction

#13 mbi

#14 mbct

#15 mbsr

#16 mindful*

#17 meditat*

#18 acceptance and commitment therapy

#19 embi

#20 embct

#21 etherap*

#22 #9OR#10OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18

OR #19 OR #20 OR #21

#23 randomized controlled trial

24 randomized control trial



#25 randomised controlled trial
#26 randomised control trial
#27 randomized

#28 randomised

#29 random allocation

#30 randomly

#31 controlled clinical trial
#32 clinical trials as topic

#33 rct

#34 phase3

#35 phase3

#36 phase Il

#37 P3

#38 PII

#39 clinical trial, phase iii

#40 #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32

OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39

#41 #8 AND #22 AND #40

*The above master search key was transformed to other databases in keeping with

specific databases’ search requirements.
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