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Abstract

Background: Despite high levels of psychological distress experienced by many patients with cancer, previous research has
identified several barriersto accessing traditional face-to-face psychological support. Web-based psychosocial interventions have
emerged as a promising alternative.

Objective:  This meta-review aimed to synthesize evidence on recruitment challenges and enablers, factors that promote
engagement and adherence to web-based intervention content, and factors that promote the efficacy of web-based psychosocial
interventions for patients with cancer and cancer survivors.

Methods: We conducted a systematic search of previous reviews that investigated the recruitment, engagement, and efficacy
of web-based and app-based psychosocial interventionsin adult patients with cancer and cancer survivors. We searched PubMed,
CINAHL, PsycINFO, and the Cochrane Library database for relevant literature. The search terms focused on a combination of
topics pertaining to neoplasms and telemedicine. Two independent authors conducted abstract screening, full text screening, and
data extraction for each identified article.

Results. A total of 20 articles met eligibility criteria. There was inconsistency in the reporting of uptake and engagement data;
however, anxiety about technology and perceived time burden wereidentified as 2 key barriers. Web-based psychosocial oncology
interventions demonstrated efficacy in reducing depression and stress but reported wesk to mixed findings for distress, anxiety,
quality of life, and well-being. Although no factors consistently moderated intervention efficacy, preliminary evidence indicated
that multicomponent interventions and greater communication with a health care professiona were preferred by participants and
were associated with superior effects.

Conclusions: Several consistently cited barriers to intervention uptake and recruitment have emerged, which we recommend
future intervention studies address. Preliminary evidence also supports the superior efficacy of multicomponent interventions
and interventions that facilitate communication with a health care professional. However, a greater number of appropriately
powered clinical trials, including randomized trialswith head-to-head comparisons, are needed to enable more confident conclusions
regarding which web-based psychosocial oncology interventions work best and for whom.

Trial Registration: PROSPERO CRD42020202633; https.//www.crd.york.ac.uk/prospero/display_record.php?Recordl D=202633
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Introduction

Background

The physicd, financial, and existential challenges of living with
cancer pose significant threatsto psychological well-being [1-3].
Up to 52% of patients with cancer report clinically significant
psychologica distress [2,4], which can affect quality of life
(QoL) [5] and is associated with higher mortality in some
cancers, even dfter controlling for age, sex, education,
socioeconomic status, BMI, smoking, and a cohol intake [6].

A range of therapeutic approaches are commonly used to support
the psychological well-being of patientswith cancer and cancer
survivors [7,8]. For example, cognitive behavioral therapy
(CBT) is currently considered the gold standard treatment for
managing distress and improving psychological outcomes in
populations living with or beyond cancer [7]. CBT techniques,
as applied to patients with cancer and cancer survivors,
commonly include psychoeducation, thought monitoring and
challenging exercises, and activity planning and pacing activities
[8,9]. Other interventions include mindfulness-based
interventions and acceptance and commitment therapy [7], as
well as meaning-centered psychotherapy, which has particularly
promising evidence for patients with advanced cancer [8]. In
addition, a growing number of guided self-management
interventions aim to support psychol ogical well-being based on
the principles of self-determination theory [10,11]. These
interventions aim to support the basic needs of patients for
autonomy, competence, and relatedness [12].

However, despite the range of available therapeutic options,
many patients experience difficulties in accessing traditional
face-to-face psychological support [13]. For example, aprevious
systematic review identified that 17% of patients experienced
transport and parking as barriers to psychosocial care [13]. In
addition, a recent scoping review further highlighted that
distance to the treatment center can increase the likelihood of
disengagement with psychosocial support [14]. To overcome
these barriers, researchers have increasingly investigated
web-based psychosocial interventions for patients with cancer
[15], including self-guided app-based programs, self-guided
web-based programs, web-based peer support,
videoconferencing with a health care professional, and
combinations of these approaches [16,17].

Qualitative studies have indicated that cancer survivors have
positive attitudes toward internet-based interventions [18,19],
and several recent reviews of web-based psychosocia
interventionsfor cancer survivors have been published [20-22].
However, these reviews differ in scope, considering varying
populations and differing types of web-based and app-based
psychosocial interventions. Consequently, a wide range of
conclusions have been reached across existing systematic
reviews, varying from negligible effects for QoL [16] to
significant effects reported for al studies in which depressive
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symptoms were described as an outcome [22]. This wide
discrepancy establishes a conflicting evidence base.

In addition, there is a dearth of evidence on the factors
promoting uptake and engagement with web-based psychosocial
interventions for people living with and beyond cancer [23].
Previous evidence examining the uptake of psychological
interventions for patients with cancer has found that
telephone-based interventions are more popul ar than face-to-face
delivery [24], suggesting that removing barriers related to
transport and commuting time may beimportant [13]. However,
it is unclear which features of web-based psychosocial
interventions are likely to enhance the perceived utility and
acceptability of someinterventions. Given the previous evidence
of dose-response effects, such that greater module completion
is associated with more improved outcomes in web-based
interventions [25], it is also important to identify factors that
promote greater engagement.

Meta-reviews offer an effective approach for addressing the
discrepanciesin the existing review findings [26]. In particular,
where several recent reviews have been conducted on asingle
or highly similar topic, meta-reviews allow the integration of
data and emergence of consensus to better inform clinical
practice and research design decisions [27,28].

Study Aim and Objectives

This meta-review aimed to identify and critically appraise
existing systematic reviews of web-based and app-based
psychosocial interventions for patients with cancer and cancer
survivors. Our specific objectives were to synthesize evidence
on the following: (1) recruitment challenges and enablers; (2)
factorsthat promote engagement and adherence; and (3) factors
that promote efficacy in improving psychosocial outcomes,
including distress, depressive symptoms, anxiety, stress, QoL,
and subjective well-being.

Methods

Study Method

We conducted a systematic search to identify existing reviews
of web-based and app-based psychosocial interventions for
cancer survivors, according to recommended methodol ogical
guidance [27]. This systematic meta-review was preregistered
on PROSPERO (CRD42020202633).

Search Strategy

We searched PubMed, CINAHL, Cochrane Review Library,
and PsycINFO databases. These databases are respectively
associated with different search functiondities, such that
PubMed and the Cochrane Review Library provide the option
to search Medical Subject Headings terms to organize and
retrieve records using a common hierarchically organized
vocabulary. CINAHL uses a similar but separate taxonomy of
content organized under CINAHL Subject Headings. By
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contrast, PsycINFO does not have functionality for searching
records using a standardized vocabulary system. Therefore, we
optimized our search terms for each database to best use the
functionality offered by each database. Search terms and
Medical Subject Headings focused on a combination of
neoplasms (and related terms), reviews (and related terms), and
internet-based interventions or telemedicine. Multimedia
Appendix 1 provides the full search strategy.

We conducted a systematic search on August 5, 2020. We did
not specify time limits in our systematic search given that the

Textbox 1. Inclusion criteria.

Ledieetd

earliest possible publication of relevant publications was
naturaly limited by the relatively recent emergence of
web-based psychosocial interventions.

Following the identification of eligible articlesin our database
searches, we screened the reference lists of these articles to
identify other eligible articles.

Inclusion Criteria

Articleswere digible for inclusion if they met the Population,
I ntervention, Comparison, Outcomes, and Study design criteria
[29] shown in Textbox 1 and were published in English.

Inclusion criteria

«  Population: adults, defined as participants meeting the minimum age of independent research consent in their respective country (ie, aged 16 or

18 years), who received a diagnosis of cancer at some point in their lives.

Interventions: internet and mobile app-based psychosocia interventions with a primary aim of improving psychological outcomes through the
provision of interactive psychological or social support. Information-only or noninteractive psychoeducational resources were excluded.

«  Publishedin English

«  Control group: studies with any type of control group or single-arm trials without a control group.
o Outcomes: psychosocial outcomes including distress, depressive symptoms, anxiety, stress, QoL, and subjective well-being.

«  Sudy design: systematic reviews with narrative syntheses or meta-analyses.

Exclusion Criteria

Articles were excluded if they met any of the criteriashown in
Textbox 2.

Textbox 2. Exclusion criteria.

Exclusion criteria

« Included data from populations with a current or previous diagnosis of cancer and other clinical groups, where data from cancer populations

aone could not be extracted.

« Included data from children and adults, where the data from adult populations alone could not be extracted.

. Included data from studies that combined face-to-face with web-based interventions, where the data from the web-based intervention alone could

not be extracted.

« Included interventions that were information-only or exercise-based interventions.

«  Were anonpeer-reviewed publication or book chapter.

Article Screening

After deduplication, title and abstract screening was performed
to confirm article eigibility, recording reasons for article
exclusion where applicable. Each abstract was independently
checked by 2 members of the team.

This process was repeated for articles that had undergone
full-text screening. In al, 2 authors (ML and TC) screened the
reference lists of eligible articles to identify any additional
articles that may not have been identified in the primary
systematic search process. We deemed systematic reviews to
have an insufficient focus on the Population, Intervention,
Comparison, Outcomes, and Study design criteria, where the
specificity of the inclusion criteria resulted in the inclusion of
only one relevant original study. For example, a systematic
review that included only one relevant original study owing to
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an exclusive focus on CBT-based interventions would be
excluded [30]. The exception to this rule was where systematic
reviews focused on a specified intervention format (ie,
internet-based self-help interventions) [31], given our interest
in comparing different modalities of web-based interventions.

Data Extraction

We first piloted our data extraction process to confirm
consistency across reviewers. A standardized data extraction
form was used to aid independent data extraction (Multimedia
Appendix 1). Data extraction for each included paper was
conducted in duplicate by 2 members of the review team. Any
discrepanciesin dataextraction wereresolved by athird author.

Quality Assessment
The quality of each included review was assessed independently
by 2 authors against the 27 PRISMA (Preferred Reporting Items
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for Systematic Reviews and Meta-Analyses) statement criteria
[32], asshownin Multimedia Appendix 2[16,17,21,31,33-48].
The PRISMA statement criteria include the assessment of the
risk of bias within and across studies. We decided a priori to
include all eligible reviews, including those meeting relatively
fewer PRISMA criteria, given that these reviews might feasibly
contribute to the divergence of findings reported in the literature
thus far and were thus relevant to account for in this
meta-review. However, although poor-quality reviewswere not
excluded, our synthesis accounted for relevance and quality in
our discussion of similaritiesand differences reported. We only
included articlesthat performed asystematic search for relevant
original studies to minimize the likelihood of selection biasin
our data set [49].

Analysis

Narrative synthesis of the results of the included reviews was
conducted. Thisconsidered the quality of both (1) the systematic
review and (2) the original studies included within those
reviews. Evidence was synthesized regarding the range of
interventions tested; the overall uptake of interventions and
factors that promote intervention uptake or trial recruitment;
the overall adherence to, and engagement with, interventions
reviewed (including facilitating factors for intervention
adherence); overall efficacy (including facilitating factors for
intervention efficacy); and information on the suitability of
outcome assessments. Given that most eligible systematic
reviews reported a narrative synthesis of trial outcomes, most
of the data included in this study were qualitative in nature.
Thus, we opted for an inductive thematic analysis of thereview
findings, which has been identified as a rigorous method of
synthesizing qualitative data while remaining faithful to the
original data[50].

https://cancer.jmir.org/2022/3/e36255
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Results

Systematic Search Results

Figure 1 summarizes the screening and ligibility process. The
initial searchyielded atotal of 864 articles. After deduplication
(80 articles), 784/864 articles (90.7%) underwent abstract
screening. Agreement between reviewers for inclusion and
exclusion decisions at the abstract screening stage was 92%,
with discrepancies resolved by a third author. A total of 74
articles underwent full-text screening, with a 78% agreement
rate between reviewers. Discrepancies at this stage were
discussed at an audit meeting of 4 authors (ML, NJHW, LHW,
and RP), with final inclusion decisions reached by consensus.
A total of 19 reviews were selected for inclusion based on this
initial search (Figure 1 provides the reasons for exclusion).

Reference lists of the 19 included articles were examined
(N=1220 papers). After removing 242 (19.84%) duplicates,
titles of the remaining 978 (80.16%) papers were screened for
eligibility. An additional paper identified from the reference
lists met the inclusion criteria for this review [33]. Therefore,
this meta-review included 20 articles: 5 (25%) meta-analyses,
14 (70%) systematic reviews with narrative synthesis, and 1
(5%) integrative review including both quantitative and
qualitative studies. Of the 20 included reviews, 5 (25%)
exclusively reviewed randomized controlled trials (RCTs), 4
(20%) reviewed RCTsand quasi-experimental studies, 2 (10%)
reviewed RCTs and single-arm feasibility studies, 4 (20%)
reviewed both quantitative and qualitative studies, and 5 (25%)
did not specify the study design in their inclusion criteria. The
year of publication of the included reviews ranged from 2009
to 2020.

Most of the original studies were included in only one review.
The full list of origina studies included in the systematic
reviews, including the frequency with which each study was
included in multiple reviews, is presented in Multimedia
Appendix 3 [16,17,21,31,33-48,51-57].
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Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) diagram.
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h
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E} (N=76) * Not a review of web-based psychological
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previous diagnosis of cancer (n=23)
& Does not include adult populations (n=1)
e Dependent variable is not distress, depressive
R symptoms, anxiety, stress, Qol, or subjective well-
il being (n=11)
= e Data from eligible populations with a current or
L Studies included in previous diagnosis of cancer cannot be separated
= meta-review out from ineligible populations (n=4)
= (N=20) e Data from adults cannot be separated from data
from children (n=3)
e Data from web-based intervention cannot be

Review Quality

PRISMA items 13, 14, 16, 20, 21, and 23 were deemed not
relevant for systematic reviews with narrative syntheses.
Therefore, for each paper, we calculated the percentage of
applicable PRISMA criteria met, which ranged from 52.4% to
100% (average 77.9%, SD 13.7%, representing moderate review

https://cancer.jmir.org/2022/3/e36255

RenderX

separated from face-to-face intervention (n=2)
* Reviews exercise-based interventions alone (n=1)

quality) [58]. A total of 6 criteria were met in all 20 papers.
Only 4 systematic reviews met criterion 5 (“Indicateif areview
protocol exists, if and where it can be accessed [eg, web
address], and, if available, provide registration information
including registration number”) and 7 met criterion 22 (“ Present
results of any assessment of risk of biasacrossstudies’). Further
details are provided in Table 1.
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Table 1. Included reviews.

Study Number of  Typeof review Population  Intervention Comparison Relevant Study designs  Outcome of
applicable outcomes included internet-
PRISMA?Z captured based psy—
criteriamet, chosocial on-
/N (%) cology inter-
ventions
Agboolaet a [34] 15/21 (71) Systematicre-  Petientswith Telephone-  Any Depression  gctd Amonginter-
viewwithnarra  cancer based inter- and QoL® net-based in-
tive synthesis ventions terventions,
(N/AD), tele- 4/4 (100%)
phone-based found im-
interventions provements
in conjunc- indepression
tion with and 2/2
web-based (100%)
systems, and found im-
web-based provements
interventions in health-re-
lated QoL .
Beatty and Lambert 16/21 (76) Systematicre-  Adults(aged Self-helpin- Any Distress, RCT, quasi- Did not find
[31] viewwithnarra- 218 years)  ternet-based QoL, and randomized  significant
tive synthesis ~ withachron- psychosocia well-being  trial, or feasi- improve-
icphysical  therapeutic bility RCT mentsindis-
hedlthcondi- interven- study tress, QoL,
tion tions; within or well-be-
cancer: only ing.
iCBT®
Chenetal [35] 23/27 (85) Meta-analysis  Patientswith Telehealth Usua care  QoL,depress RCT Meta-analy-
breast cancer intervention, alone sion, anxi- sisfound a
defined as ety, distress, significant
that deliv- and per- between-
ered by tele- ceived stress group effect
phone for depres-
(N/A), inter- sion but not
net-based in- for QoL.
terfaces, or
other remote
information
systems,
which can
overcome
the barriers
of time and
distance
(N/A)
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Study Number of  Typeof review Population  Intervention Comparison Relevant Study designs  Outcome of
applicable outcomes included internet-
PRISMA?& captured based psy—
criteriamet, chosocial on-
/N (%) cology inter-
ventions
Forbes et al [36] 21/21 (100) Systematicre- Prostatecan- Web-based Includedsin- Cancer-relat- Single-arm Mixed find-
viewwithnarra  cer survivors interventions glearmstud- ed distress,  feasibility or  ingsfor sig-
tive synthesis designedto iesand stud- hedth-relat- acceptability  nificant be-
improvesup- ieswithany edQoL,and study orran-  tween-group
portivecare comparison depressive  domizedtrial  effectson
outcomes group symptoms distress(1/2,
50% stud-
ies). Signifi-
cant pre-post
effects for
both depres-
sion and
QoL but no
significant
between-
group effects
for depres-
sion and
mixed ef-
fectsfor
QoL.
Fridriksdottir et al [21] 13/21 (62) Systematicre-  Adult pa- Internetor  Anytypeof Distress, RCT, pilot Mixed evi-
viewwithnarra- tientswith  web-based  control anxiety, and RCT, or dencefor be-
tive synthesis  cancer interventions group (stan- depression  quasi-experi-  tween-group
dard care or mental studies  effects anxi-
wait-list or ety. Few
usual face- studies find-
to-face care ing signifi-
or different cantinterven-
typesof inter- tion effects
net-based in- for distress
tervention) (2/6, 33%
studies) and
depression
(217, 28%
studies).
Goli @ and Bdban [37]  19/21 (90) Systematicre-  Adults(aged Web-based  Wait-list, Psychologi- RCT Inall, 8/11
viewwithnarra >18years)  psychothera- placebo, usu- cal distress (73%) stud-
tivesynthesis  diagnosed peutic inter-  al-care, treat- and QoL iesfound
with cancer  ventions ment-as-usu- significant
in curative al, or stan- between-
treatment or dard-of-care group effects
survivorship conditions for distress,
phase and 4/10
(40%) stud-
iesfound
significant
between-
group effects
for QoL.
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Study Number of  Typeof review Population  Intervention Comparison Relevant Study designs  Outcome of
applicable outcomes included internet-
PRISMA?& captured based psy—
criteriamet, chosocial on-
/N (%) cology inter-

ventions

Griffithset a [17] 13/21 (62) Systematicre-  Individuals  Onlinesup- Anyornone Depressve  Quantitative  Inall, 4/4

viewwithnarra-  part of inter-  port groups symptoms  or qualitative  (100%) stud-
tivesynthesis  net support  withadiscus- studies ieswithout a
groups(stud-  sion focus control
iesrelevant  on health or group found
to cancer psychology significant
Separated out pre-post ef-
in results) fectsfor de-
pression, and
1/3 (33%)
with acon-
trol group
found signifi-
cant be-
tween-group
effects.

Hong et al [38] 15/21(71)  Systematicre-  Adultcancer Web-based Any or none Distress, Quantitative ~ No positive

view withnarra-  survivors support or QoL, stress,  or qualitative  outcomes

tive synthesis resources depression,  studies found for
health-rel at- distress,
ed QoL psy- QoL, or
chological well-being
well-being, compared
and emotion- with control.
al well-being

lhrig et a [39] 17/21 (81) Systematicre-  Men diag- Web-based  Any (eg, QoL Not specified Inall, /1

viewwithnarra-  nosed with  peer-to-peer  face-to-face (100%)
tivesynthesis  prostatecan- supportwith-  support study investi-
cer and their inonline groups, psy- gating QoL
caregivers support chosocia in- found signifi-
and signifi-  groups or terventions, cant be-
cant others  other forms  standard tween-group
of interactive  care, other, effects at 6
peer-to-peer  or none) weeks but
communica not 8 weeks.
tionin socia
media
Larson et al [40] 20/27 (74) Systematicre-  Adult pa- Telehedthor Any ornone QoL Not specified Inall, 1/3
view and meta- tientswith  telemedicine, (33%) stud-
analysis cancer,inac- including, iesfound
tive treat- but not limit- significant
ment edto, tele- pre-post ef-
phone calls fectsfor
(N/A) and QoL.
web-based
interven-
tions; fo-
cused on
emotional
support or
self-manage-
ment of
Ssymptoms
through
counseling,
educationa
intervention,
or telepsychi-
atry
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Study Number of
applicable
PRISMA?
criteriamet,
n/N (%)

Type of review

Population

Intervention Comparison Relevant
outcomes
captured

Study designs
included

Outcome of
internet-
based psy-
chosocial on-
cology inter-
ventions

McAlpineeta [41]  15/21(71)

Moradian et al [42] 13/21 (62)

Systematic re-
view with narra-
tive synthesis

Systematic re-
view with narra-
tive synthesis

Adult cancer
survivors

Adult pa-
tientswith
cancer (aged
>18 years)
receiving
chemothera-
py

Web-based  Any or none Qol, dis-
interactive tress, and
intervention stress
for patient

education, to

connect pa-

tientswith

each other or

connect pa-

tients with

their health

careclini-

cians

eHealth, Any Health-relat-
web, and ed QoL, dis-
app-based tress, anxi-
interventions ety, and de-
pression

Not specified

Randomized
or nonrandom-
ized con-
trolled trials
and pre-post
or quasi-exper-
imental inter-
vention stud-
ieswith a
comparison
group

Indl, 1/1
(100%)
study found
favorablere-
sultsfor
stress, 1/2
(50%) found
favorablere-
sultsfor anx-
iety, and 3/6
(50%) stud-
iesfound fa-
vorablere-
sultsfor de-
pression. In
addition, 0/2
(0%) studies
found favor-
ableresults
for distress,
and 2/5
(40%) stud-
iesfound fa-
vorablere-
sultsfor

QoL.

Only studies
reviewing
distress and
depression
found signifi-
cant be-
tween-group
effects. In
all, 0/1 (0%)
studies
found signifi-
cant be-
tween-group
effectsfor
QoL,and /2
(50%) study
found signifi-
cant be-
tween-group
effectsfor
anxiety.
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Study

Number of
applicable
PRISMA?
criteriamet,
n/N (%)

Type of review

Population

Intervention

Comparison

Relevant
outcomes
captured

Study designs
included

Outcome of
internet-
based psy-
chosocial on-
cology inter-
ventions

Paul et a [43]

Qan’ir and Song [44]

Seiler et al [45]

11/21 (52)

18/21 (86)

25/27 (93)

Systematic re-
view with narra-
tive synthesis

Systematic re-
view with narra-
tive synthesis

Systematic re-

Patientswith
common
chronic con-
ditions

Patientswith
prostate can-
cer

Cancer sur-

viewwithmeta-  vivors

analysis

Web-based
interventions
designed to
improve psy-
chological
well-being
or QoL

Technology-
based inter-
ventions

eHealth or
mHealth' in-
terventions

Any or none

Any

Depression,
anxiety,
QoL, psycho-
logical well-
being, emo-
tional well-
being, and
social well-
being

Depression,
anxiety, and

QoL

Any or none Health-relat-

ed QoL, de-
pression, and

psychologi-
cal distress

Not specified

RCT or quasi-
experimental
research de-
sign

RCT, cross -
sectional sur-
vey, prospec-
tive case -
control or co-
hort study, pi-
lot study, lon-
gitudinal ob-
servational
study, or quali-
tative survey

Inal, 2/2
(100%) stud-
iesfound
significant
pre-post im-
provements
in depres-
sion, stress,
and QoL,
and 0/2 (0%)
studies
found posi-
tive effects
for well-be-
ing.

Inal, /4
(25%) study
found signifi-
cantimprove-
ments for
anxiety, 2/6
(33%) stud-
iesfound
significant
improve-
mentsfor de-
pression, and
1/6 (17%)
study found
significant
improve-
ments for
health-relat-
ed QoL. A
study found
significant
between-
group im-
provement
for depres-
sion.

Meta-analy-
sisfound a
significant
between-
group effect
for depres-
sionand
health-relat-
edQoL. In
al, 1/2
(50%) study
found asig-
nificant de-
creaseindis
tress.
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Study Number of  Typeof review Population  Intervention Comparison Relevant Study designs  Outcome of

applicable outcomes included internet-
PRISMA® captured based psy-
criteriamet, chosocial on-
/N (%) cology inter-
ventions

Toivonen et al [33] 19/21(90)  Systematicre-  Individuals Web-based  Any or none Stressand RCTs, non- A study
viewwithnarra=  with chronic  mindfulness- psychologi- RCTs,andun- found signifi-
tivesynthesis  physical based inter- cal distress  controlled cant pre-post

health condi- ventions studies effects for

tions psychologi-
cal distress.
Another
study found
significant
between-
group effects
for stress.

Triberti et al [46] 15/21(71)  Systematicre-  Patientswith Internet- Any or none QoL,depres- Not specified Overall posi-
viewwithnarras  breast cancer  based inter- sion, stress, tive effects
tive synthesis ventions, anxiety, and found for de-

support emotional pression,

groups, and well-being anxiety,

apps stress, QoL
and emotion-
al well-be-
ing.

Wang et a [47] 25/26 (96)9 Systematicre-  Petientswith  Internet- Standardor  QoL,depress RCT or clini- Meta-analy-
view and meta-  cancer based psy-  usua careor son,anddis- cal controlled sisfoundsig-
analysis choeduca aconditional tress tria nificant be-

tioninterven-  control tween-group

tions group effectsfor
depression
but not dis-
tressor QoL .

Xueta [16] 26/27 (96) Systematicre-  Adult pa- eHealth- Non-eHedthr QoL RCT Meta-analy-
view and meta- tientswith  based health based con- sisdid not
analysis cancer care trol condi- find signifi-

tions cant be-
tween-group
effects for
QoL.
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Number of
applicable
PRISMA?

criteriamet,
n/N (%)

Study Typeof review  Population

Relevant
outcomes
captured

Intervention Comparison Study designs  Outcome of

included internet-
based psy-
chosocid on-
cology inter-
ventions

Women with
breast cancer

Zhu et a [48] 14/21 (67) Integrative re-

view

Inal, 1/2
(50%) study
found signifi-
cant pre-post
effects for
QoL. A
study found
that QoL im-
proved more
in the con-
trol group. A
study found
asignificant
between-
group effect
for depres-
sion.

Internet and  Any or none QoL and de-
app-based pression
support and

symptom

management

programs

Quantitative
or qualitative
studies

8PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

ON/A: not applicable.

QoL : quality of life.

9RCT: randomized controlled tridl.

§iCBT: internet-based cognitive behavioral therapy.
fmHealth: mobile health.

91tem 23 (“Give results of additional analyses, if done [eg, sensitivity or subgroup analyses, meta-regression; see Item 16]”) was not applicable as no

additional analyses were conducted in this review.

Participant Characteristics

Reviews included data from an average of 1880 recruited
participants (range 62-4084). One review included an analysis
of online support groups representing 32,859 usersin total. A
total of 14 papers reviewed studies of cancer survivors of all
disease sites, 3 papers included studies of breast cancer
survivors, and 3 papers included studies of prostate cancer
survivors. Table 1 provides further details on the population
focus of each review.

A total of 7 reviews reported the gender breakdown of the
included participants. Of these, 3 (43%) included only women,
2 (29%) included only men, and 2 (29%) were mixed gender
(78% and 1034/1220, 84.8% women, respectively). Of the
remaining 65% (13/20) reviews, inspection of the original
included studies revealed that 6 (46%) included studies mostly
or entirely comprised women. Descriptive data for participant
demographic characteristics were reported in 13 reviews; the
average age of participantsin the original studies ranged from
26 years to 69 years, with the most common mean age being
between 50 years and 59 years.

Intervention Characteristics

The interventions reviewed included a range of self-guided,
clinician-guided, and peer-led approaches, where some
interventions combined 2 or more of these approaches into a
multicomponent intervention. Most (33/40, 83%) interventions
were hosted on self-guided web-based platforms, some of which
alsofacilitated interactions with aclinician or peer group. Other
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intervention typesincluded web-based videoconferencing with
aclinician, online peer support groups, and mobile phone-based
symptom management. Thefull list of interventions represented
in the included reviewsis availablein Multimedia Appendix 3.

Most reviews included at least one study investigating CBT
(15/20, 75% reviews), self-determination theory or
self-management interventions (14/20, 70% reviews), or
interventions focused on increasing accessto social support (eg,
online peer support groups;, 11/20, 55% reviews). Other
theoretical frameworksincluded mindful ness-based approaches,
problem-solving therapy, self-efficacy theory, social exchange
theory, self-regulatory therapy, therapeutic  writing,
representational approach, nontheoretically oriented web-based
counseling, and combinations thereof (Multimedia Appendix
3). Where reviews focused only on original studies adopting a
specific delivery format or theoretical framework, thishasbeen
specified in the “Intervention” column in Table 1. None of the
reviews explicitly specified a theoretical backdrop in their
approach to synthesizing original study data.

Narrative Synthesis

Overview

A true thematic analysis was not possible, as there were
insufficient narrative syntheses on uptake, engagement, and our
efficacy outcomes of interest to facilitate the identification of
convergent codes and themes. Rather than developing
convergent codes, we instead categorized the findings and
recommendations of each review directly under an inductive
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thematic structure. Following the initial generation of the
thematic structure, themes and subthemes were subsequently
audited independently by 2 separate authors to ensure integrity
to the original qualitative data set. The final narrative structure
was agreed upon through consensus. The following sections
will discuss, in turn, the narrative themes identified for
intervention uptake, intervention engagement, efficacy, factors
promoting efficacy, and recommendations for future research.

I ntervention Uptake

The facilitating factors and barriers to intervention uptake and
engagement are summarized in Table 2. The dominant theme
was difficulties with recruitment. Forbes et al [36] found that
67% (6/9) of the origina studies that reported a recruitment
goal did not meet their stated recruitment targets, resulting in
underpowered analyses. Goli 4 and Biban [37] identified severa
person-related factors predicting greater likelihood of uptake,
including education level, being femal e, being White, and breast

Ledieetd

cancer diagnosis. However, as 37% (7/19) of the original studies
included in the review by Goli & and Baban [37] only included
patientswith breast cancer intheir eigibility criteria, thisfinding
should be interpreted with caution.

Barriers to intervention uptake were grouped under 2 themes:
person factors and contextual factors. Person factors included
greater anxiety around technology, and contextua factors
included perceived time burden during an already-stressful
period [36,42]. In addition, Moradian et a [42] highlighted that
in an original study, 23% of the study participants never logged
into the study intervention [51]. Follow-up interviews with the
participants of this study revealed severa explanations for
nonuse of theintervention, including (1) perceived lack of need,
given existing access to other resources; (2) preference for
telephone or face-to-face over web-based communication with
their health care provider; and (3) being put off by aspects of
the intervention itself, such aslog-in difficulties [59].

Table 2. Facilitating factors and barriers to intervention uptake and engagement?.

Facilitating factors

Barriers

Uptake «  Weak evidence for demographic factors
Greater education

Women

White

Breast cancer diagnosis

Engagement .
.  Demographic factors

Younger age

Women

Being married

Greater experience with the internet

«  Email messages and reminders

Tailoring and customizability of the intervention .

«  Anxiety around technology
o Perceived time burden

Difficulties with technology

«  Participant clinical profile

«  Greater fatalism

«  Poorer coping with anxiety

e Lessimpairment caused by pain

. Perceived time burden
« Lack of satisfaction with the intervention

30wing to the paucity of relevant quantitative datain the included reviews, the factors influencing uptake and engagement were identified by extracting

narrative syntheses from each review.

I ntervention Engagement

The reviews generally reported low dropout rates [35,44]. For
example, Qan’ir and Song [44] reported retention rates between
73% and 94% in 8 studies, aretention rate of 31% in 1 study,
and 1 study that did not report on participant dropout. Three
major themeswerefound to facilitate intervention engagement:
(1) tailoring and customizability of the intervention to meet
specific needs, (2) participant demographic characteristics, and
(3) email messages and reminders. Regarding tailoring to
specific needs, Goli & and Badban [37] found that interventions
focusing on a specific diagnosis or phase of the disease (eg,
survivorship) had lower attrition. Greater ability of the
participants to customize the intervention to meet their needs
and more personalized feedback were also associated with
greater retention [37,47]. These findings were supported by
qualitative feedback, suggesting that greater provision of
cancer-specific information and more personalized feedback,
potentially supplemented by tel ephone or face-to-face contact,
were preferred [45]. Regarding participant demographic
characteristics, Paul et a [43] found that younger age, being
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female, being married, and previous experience with theinternet
predicted greater intervention use. Finaly, Wang et a [47]
suggested that email reminders may support greater engagement.
The importance of including e-messages is further supported
by evidence that e-messages and self-care advice are the
components most commonly used by patients with low social
support and high levels of symptom distress and depression
[42,52].

Barriers to intervention engagement included (1) difficulties
with technology, (2) participant clinical profile, (3) timeburden,
and (4) lack of satisfaction with the intervention. Paul et al [43]
and Seiler et al [45] found that lower level s of computer literacy
were associated with lower levels of intervention use. These
issues were compounded in some studies by the requirement of
additional software and alack of clarity on how to use unfamiliar
software [36]. Griffiths et al [17] highlighted a study, which
found that greater fatalism, poorer coping with anxiety, and less
impairment caused by pain were associated with a greater
likelihood of participant dropout [53].
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The finding that perceived time burden was a barrier to
intervention use [45,47] maps closely onto similar findings
discussed earlier with regard to intervention uptake and relates
to reports by some participants that interventions were too
difficult to integrate into their daily lives [45]. Finally, a lack
of satisfaction with the intervention, including discrepancies
with participant expectations [47], and a lack of perceived
change in relationships and persona strengths [17] aso
predicted lower adherence.

Ledieetd

I ntervention Efficacy

Overview

The key efficacy findings for each study are reported in Table
1, and the summary efficacy findingsfor each included outcome
variable are presented in Table 3. Thefindings are discussed in
further depth in the following sections.

Table 3. Intervention efficacy: proportion of reviews reporting favorable results per outcome.

Distress (n=9), Depression Anxiety (n=5), Stress(n=4), Quadlity of life  Well-being
n (%) (n=13),n (%) n(%) n (%) (n=17),n (%)  (n=4),n (%)
Mostly favorable outcomes® 3(33) 10 (77) 1(20) 4 (100) 6 (35) 1(25)
Mixed findings? 1(11) 1(8) 3(60) 0(0) 2(12) 0(0)
Mostly null or negative findings® 5(56) 2(19) 1(20) 0(0) 9(53) 3(75)

3\ ostly favorable outcomes are defined as amajority of studies finding at least significant pre-post effects. Mixed findings refer to reviews where 38%
to 50% of the studies found significant pre-post effects. Mostly null or negative findings refer to reviews where <38% (3/8) of the included studies

found positive effects.

Distress

Inall, 33% (3/9) of the reviews found mostly favorable results
for distress reduction, with most (5/9, 56%) reviews reporting
mixed findings or null effects. Goli & and Baban [37] reported
that, of the 6 out of 16 studies included in their review which
reported clinically significant improvements in distress, only
17% (1/6) of the studiesfound maintenance of theimprovements
at the 6-month follow-up, 17% (1/6) of the studies found that
benefits decreased over the 6-month follow-up, and 67% (4/6)
studiesdid not investigate |ong-term maintenance of intervention
effect. Theresultsdid not clearly indicate an optimum treatment
stage or population for addressing distress using internet-based
interventions [37]. Fridriksdottir et a [21] reported that of the
3 studies that found significant distress improvement in their
review, all (3/3, 100%) were CBT-based interventionsincluding
automated information provision, monitoring, feedback, and
self-management components.

Depression

A clear mgjority of reviews[17,34-36,42,43,45-48], including
3 meta-analyses [35,45,47], demonstrated positive effects on
depression. Few (3/20, 15%) reviews included a narrative
synthesis of efficacy results, with the exception that Forbes et
al [36] highlighted a study, which found that web-based CBT
was superior to an online chat forum [54]. In addition, Griffiths
et a [17] highlighted that most studies reported moderate to
large pre-post effect sizes for depression among women with
breast cancer, although most of these studies did not include a
control group.

Anxiety and Stress

One review reported mostly favorable effects of web-based
psychosocial interventions for anxiety [46], 3 found mixed
results[21,42], and 1 found mostly null results[44]. By contrast,
all 4 reviews including stress as an outcome reported mostly
favorableresults. The narrative syntheses of the reviewsdid not
offer an explanation for the superior effects found for stress
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versus anxiety. However, given that few origina studies
included anxiety and stress as outcome variables, future research
is needed to clarify whether these findings indicate true
differences in efficacy for these closely related constructs or
whether reported efficacy differences may reflect confounding
elements of study design.

Quality of Life

Reviews including a narrative synthesis of QoL improvements
reported mixed evidence for efficacy. The review that included
thelargest number of relevant original studiesfound significant
QoL improvement over a control group in 3 out of 10 (30%)
studiesthat fell within the scope of thismeta-review [37]. There
were no clear intervention factors differentiating studies that
found statistically significant effects from those that did not.
Indeed, aimost al studiesinvestigated a CBT-based intervention,
so comparison based on different theoretical frameworks was
not possible. However, given that most studies found small to
medium effect sizesfavoring the web-based interventions, many
of these studies may have simply been underpowered to detect
small effect sizes.

WEell-being

Evidence for the efficacy of web-based psychosocia
interventions in improving well-being was weak, with only 1
out of 4 (25%) reviews that included well-being as an outcome
finding mostly favorable evidence. Theremaining reviews(3/4,
75%) mostly found null results. None of the reviews included

a narrative synthesis that specifically pertained to well-being
data

Factors Promoting I ntervention Efficacy

We categorized the factors that moderate intervention efficacy
into five themes: (1) study outcomes, (2) intervention factors,
(3) personfactors, (4) study design, and (5) general uncertainty
around significant moderating factors.

JMIR Cancer 2022 | vol. 8 iss. 3|€36255 | p. 14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER

Study Outcomes

Regarding study outcomes, 2 reviews reported better outcomes
for pain[34] and distress[37] over QoL. Goli & and Bdban [37]
proposed that the weaker results reported for QoL may be a
function of both the interventions and outcome measures used
in the original studies. That is, ailmost all interventions under
investigation were CBT-based, which Goli a and Baban [37]
suggested may prioritize symptom management rather than
broader QoL outcomes. Furthermore, inconsistencies in the
measurement tools used, including some unvalidated measures
for cancer survivors, may render them less appropriate for
identifying clinically meaningful changesin this population.

I ntervention Factors

There were conflicting findings regarding the efficacy of
multicomponent versus single-component interventions.
Specifically, Fridriksdottir et a [21] reported that
multicomponent interventions were generally associated with
superior outcomes for symptom distress, and Triberti et al [46]
reported the same findings for QoL, emotional well-being,
depression, stress, and anxiety. By contrast, Griffiths et al [17]
reported that multicomponent interventions were associated
with poorer outcomes for depression. However, given that the
finding of Griffiths et al [17] arises from a meta-analysis
including populationswithout adiagnosis of cancer, the findings
of Fridriksdottir et al [21] and Triberti et a [46] may be
considered more relevant to the aims of this meta-review.

Regarding specific intervention components, the data generally
favor interventions that fostered greater communication with a
health care professional. For example, the Comprehensive
Health Enhancement Support System [55], in combination with
remote support from an expert mentor, was generaly effective
in supporting a range of psychosocial outcomes [46].
Fridriksdottir et a [21] found that a nurse-facilitated email
communication forum was the intervention component most
valued by participants, being considered both moreinformative
and easier to understand compared with other information
provision components. These data suggest that effortstoimprove
the cost-effectiveness of interventions by minimizing clinician
involvement must be balanced against the needs and wishes of
cancer survivors.

Griffiths et al [17] assessed the potential moderating effects of
several intervention factorsthat are specifically associated with
web-based support. However, thismeta-analysislargely yielded
null results: intervention efficacy was not moderated by
synchronous versus asynchronous chat room engagement,
presence versus absence of achat room moderator, public versus
private nature of the support group, length of intervention
duration, or length of follow-up. Indeed, the only factor
moderating the intervention effect was the degree of
engagement, such that greater levels of chat room posting were
associated with improved mood. However, thisfinding islikely
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confounded by several person-related factors, including strength
of motivation and positive expectations for the intervention
effect, thus shedding little light on any inherent intervention
features that better support psychosocial outcomes.

Person Factors

Several reviews have presented a narrative synthesis of person
factors moderating intervention efficacy, including a review
that conducted a meta-analysis across populations with and
without cancer [17]. No clear demographic or sociodemographic
factors emerged that were consistently associated with the
intervention outcomes. An original study found that older age
and greater baseline distress were associated with greater QoL
improvements [60], whereas another original study found that
younger age was associated with greater stress reduction [56].
Another origind study found that higher emotiona
communication competence was associated with greater
improvementsin psychological QoL [57]. However, the overall
evidence base assessing the suitability of web-based
psychosocial interventions for subpopulations of cancer
survivors is limited and is characterized by more null than
positive findings.

Study Design

Griffiths et al [17] found a trend for low-quality studies to be
associated with more positive outcomes among a clinically
heterogeneous sample of people using internet support groups.
However, this finding was not replicated in a more recent
meta-analysisthat focused exclusively on cancer survivors[45].

On balance, the current evidence therefore does not support a
clear association between study quality and outcomes.

Uncertainty Around Moderating Factors

The dominant theme that emerged from the reviews was the
lack of any identifiable factorsthat significantly moderated the
intervention effect [37,40,41,44]. Severa authors of included
meta-analyses commented that there were too few directly
comparable studiesto enable subgroup analysis[40,47], whereas
the meta-analyses that quantitatively investigated potential
moderatorslargely failed toidentify any statistically significant
moderating person or intervention variables for the dependent
variables under investigation in this metareview [16,45].
Exceptions include the findings of Xu et a [16] that the type
of control group and duration of the intervention significantly
moderated theintervention effect. Comparison against await-list
or usual-care control group was associated with more favorable
effects than against other support controls. The direction of
effect regarding study duration was not reported.

Recommendations for Future Research

Our top recommendations for future research are summarized
in Textbox 3, categorized according to five main themes: (1)
study design, (2) reporting, (3) study outcomes, (4) study
samples, and (5) interventions.
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Textbox 3. Top recommendations for future research.

Ledieetd

Study design

«  Conduct randomized controlled trials

o Conduct fully powered studies

« Investigate potential mediators of intervention effect
« Investigate potential moderators of intervention effect

« Include an active comparison group

Reporting

«  Report study findings transparently, adhering to CONSORT (Consolidated Standards of Reporting Trials) guidelines

«  Report rates of study uptake

«  Report rates of participant engagement with the intervention and with data collection procedures

Study outcomes

« Usestandardized, validated measures of common study outcomes

«  Measure abroader range of outcomes, including patient empowerment, information support, and clinical outcome

Study samples

«  Conduct studies across a broader range of national and cultural contexts

«  Conduct further research among underserved communities

«  Conduct further research in men with advanced cancer

I nterventions
«  Ensurethat intervention content is guided by relevant theory

«  Ensure ease of use across mobile and nonmobile devices

«  Tailor interventions to specific populations or specific support needs

Study Design

The dominant recommendation to appear across most reviews
was a need for a greater number of high-quality clinical trias
[16,17,31,33-36,38,39,43-45,47,48]. Therewas a preponderance
of pilot and feasibility studies, which werelargely underpowered
and often lacked a control group. The review authors thus
highlighted aneed for fully powered trial sto move the evidence
base beyond initial feasibility testing and toward efficacy testing
of clinically significant benefits for patients and survivors
[31,34,38,43,45].

Reporting

Several reviews have highlighted a need for more transparent
reporting of clinica trials following the CONSORT
(Consolidated Standards of Reporting Trials) guidelines[31,34],
including more transparent and consistent reporting of
participant intervention engagement [31,33,36,44,45].

The reviews highlighted a lack of investigation into potential
mechanisms of intervention effects, with several authors
recommending that mediation analyses should be factored into
future study designs[21,37,38]. Moderation analyses, including
dose-effect responses [21,37,44] and responses to different
intervention modalities [33,38,44] are also required. Reviews
have also recommended head-to-head clinical trials comparing
different types of web-based psychosocial interventions
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[33,37,43] to more conclusively determine which form of
interventions work best and for whom. This would add to the
robustness of trial conclusions, given that wait-list control
participants are often less likely to seek contemporaneous
support, given the anticipation of future therapeutic benefit from
the intervention under investigation [30,37]. Paul et a [43]
emphasized the importance of ensuring that head-to-head trials
are adequately powered to enable subgroup anayses; for
example, to assess differential intervention effects for
participants with lower versus higher levels of socioeconomic
advantage.

Study Outcomes

Reviews also highlighted the need to use validated and
standardized measures of common study outcomes (eg, distress,
depression, and QoL) so that different clinical trials can be
directly compared [34,41]. Reviews have also recommended
expanding the scope of future studies to investigate a broader
range of outcomes, such asfatigue, empowerment, information
support, knowledge, biomarkers of clinical distress (eg,
proinflammatory cytokines and salivary cortisol), long-term
clinical outcomes, and patient satisfaction [38,44,45,48].

Study Samples

Reviews commonly recommended that future studies should
recruit more heterogeneous populations of cancer survivors
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[37,38,44], particularly across different national and cultural
contexts [38,45,48]. Hong et a [38] specifically noted a lack
of research conducted within historically underserved
communities, recommending specia attention be paid to
assessing literacy needs and ensuring the cultural
appropriateness of interventions targeting low socioeconomic
and minority cultural groups. Finally, reviews also highlighted
a literature gap related to men with advanced cancer [36] and
suggested that future studies should investigate the moderating
effect of gender [44] and disease site [40] on intervention

efficacy.
I nterventions

The final category of research recommendations relates to the
characteristics of the web-based psychosocia interventions
under investigation. Recommendationswithin this category fall
into three subcategories. (1) theoretical considerations, (2)
intervention modalities, and (3) tailoring of interventions to
specific needs. Regarding theoretical considerations, the authors
highlighted the importance of ensuring that the intervention
content was guided by relevant psychological theory [21,48].
Furthermore, McAlpine et a [41] highlighted the importance
of developing a framework for the process of developing
interventions following a rational approach to compiling
intervention content based on recent evidence and the specific
needs of the targeted population. Several reviews have
recommended that future studies should investigate the utility
of app-based psychosocial interventions [31,45] and ensuring
ease of use across both mobile and nonmobile devices [45]. It
is important to ensure that al intervention platforms are
sufficiently user-friendly [44] and able to evolve in line with
developments in technology and updates in relevant research
[48]. Finally, reviews commonly recommended ensuring that
interventions are tailored to the needs of specific patient and
survivor groups [33,37], including different phases of cancer
treatment and recovery [38,47]. In line with study design
recommendationsrelated to investigating mechanisms of effect,
reviews al so suggested that future studies seek to identify which
components of study interventions are necessary to support
specific  psychosocial and supportive need outcomes
[21,33,42,44,47].

Discussion

Summary of Findings

Overview

This meta-review aimed to identify and critically appraise the
existing systematic reviews of web-based psychological and
psychosocial interventions for adult patients with cancer and
cancer survivors. Specifically, our objectives were to identify
the factors that support the uptake, engagement, and efficacy
of web-based psychosocial interventionsfor patientswith cancer
and cancer survivors. A lack of consistency and transparency
in reporting uptake and engagement data in the original
intervention studies stymied the ability of previous systematic
reviews to identify a consistent set of facilitating factors and
barriers to intervention uptake and engagement. Nonetheless,
we identified some preliminary themes from the few reviews
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that reported a narrative synthesis of patterns in participant
uptake and engagement.

Factors Associated With Recruitment

Many origina studies reported difficulties with study
recruitment, leading to analyses that were ultimately
underpowered [36,37]. Only one review offered a summary of
person factors associated with a greater likelihood of
intervention uptake, which included greater levels of education,
being female, being White, and a breast cancer diagnosis[37].
However, the fact that studies targeting breast cancer were
overrepresented in this review poses an important confounder
to the interpretation of these data, and we would therefore
caution against firm conclusions regarding the predictive power
of these demographic factors for intervention uptake.

Two key barriers to recruitment, however, did clearly emerge
fromthenarrative data: (1) individual anxiety about technology
and (2) perceived time burden of the intervention [36,42].
Promisingly, these factors can feasibly be addressed by study
teams seeking to support recruitment in future web-based
psychosocia oncology interventions. For example, authorshave
previously suggested the possibility of allowing participantsto
reduce or expand content to suit their preferencesfor the amount
and depth of content they would like to engage with [61].
Although this suggestion was originally made with the aim of
meeting participants’ information monitoring needs, advertising
this capability may also address participants’ concerns about
the time burden of web-based psychosocial interventions.

The authors have also highlighted the importance of using a
simpleand intuitiveinterface to support participant interest and
engagement [62]. In line with these recommendations, we
recommend that interventions are co-designed in an iterative
manner with research partners with lived experience who are
demographically representative of the target population [61].
This component of intervention design isimportant to optimize
interventions before significant resources are invested in
conducting randomized clinical trials investigating these
interventions.

Factors Associated With Engagement

In contrast to poor levels of intervention recruitment, studies
have generally reported high levels of participant retention
[35,44]. Overall, participants engage more with interventions
tailored to a specific need set and which allow a greater degree
of personalization. Thus, although generic interventions aimed
at a heterogeneous range of chronic illnesses appear to carry
the benefits of general relevance and subsequent cost savings,
any such benefits must be weighed against participant
preferences for specificity and likelihood of use. Qualitative
data highlighted participant preferences for intervention
customizability, personalized feedback, and e-messages, which
offer a potential solution to common perceptions concerning
theimpersona nature of web-based interventions. Nevertheless,
greater clinician involvement carriesaclear additional resource
cost and must be wel ghed against demonstrable clinical benefits.
Offering participants the opportunity to customize the
intervention to meet their needs is a technical feature that can
be readily built into most intervention platforms and thus
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represents asimple, cost-effective way to increasethelikelihood
of intervention engagement.

Regarding clinical profile, Griffiths et al [17] highlighted a
study that found that greater fatalism, poorer coping with
anxiety, and less impairment caused by pain were associated
with a greater likelihood of participant dropout [53]. It is
unsurprising that the participants with greater levels of fatalism
would hold less hopefor the utility of continuing to engage with
the study intervention. In addition, one can speculate that
participantswith lower coping abilities may have required more
intensive one-on-one therapy to see benefits rather than the
low-level electronic group support offered in the study
intervention [52]. At first glance, it may appear counterintuitive
that lower levels of impairment caused by pain were associated
with higher levels of dropout. One possible explanation is that
this finding reflects a lower level of need for support with
physical and psychological concerns associated with pain
management. Nevertheless, these findings should be treated
with caution given that they were endorsed by only one original
study.

Furthermore, 50% (2/4) of the top-cited barriersto engagement,
difficultieswith technology and time burden, are notably shared
incommon with our list of barriersto intervention uptake. Thus,
the strategies highlighted earlier to address these barriers bear
additional importance to successfully maintain intervention
engagement after initial study consent. Wang et al [47] aso
highlighted that alack of satisfaction with specific interventions
was associated with agreater likelihood of dropout, emphasizing
the importance of qualitative research to better understand the
needs, expectations, and preferences of target cancer survivor
groups. Researchers can subsequently use this information to
minimize discrepancies between participant expectations and
actual features of these interventions.

Factors Associated With I ntervention Efficacy

Evidence for the efficacy of web-based psychosocia
interventions for patients with cancer and cancer survivorswas
highly mixed, with significant variation between the different
patient-reported outcomes included in this review. Overall,
reviews have consistently endorsed web-based interventions
for reducing depressive symptoms. Indeed, all meta-analyses
including depression as an outcome variable found significant
improvements compared with controls [35,45,47]. Reviews
have also endorsed mostly favorable findings for addressing
stress symptoms, athough the evidence is relatively weaker
given that fewer original studies have investigated stress. By
contrast, the evidence for distress, anxiety, QoL, and well-being
is weak to mixed, at best. However, this finding should be
interpreted in the context of the paucity of studiesinvestigating
anxiety and well-being to date and in light of theinconsistency
of the measures chosen to assess distress. Therefore, in future
research, it would be useful to measure all 4 outcomes using a
consistent battery of psychometric tests. For example, the 3
most commonly used measures of psychological distress in
patients with cancer are the Profile of Mood States-Short Form
[63], Distress Thermometer [64], and Hospital Anxiety and
Depression Scale[65], all of which would yield resultsthat are
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directly comparable with a large number of previous studies
[66].

By contrast, QoL was the most consistently reported outcome
across reviews, with 35% (6/17) of the reviews reporting
favorable outcomes, 12% (2/17) of the reviews reporting mixed
results, and 53% (9/17) of the reviewsreporting null or negative
results. Only one meta-analysis found a statistically significant
benefit for health-related QoL [45], whereas the remaining 3
meta-analysesinvestigating overall QoL reported no significant
differences between the intervention and control groups
[16,35,47]. Overal, the existing evidence synthesized in this
meta-review does not support the efficacy of web-based
psychosocial interventions in supporting general QoL among
cancer survivors. However, given the noted inconsistency in
the methods used to measure QoL across the origina
intervention studies, with some studies using measures not
explicitly created for popul ationsliving with and beyond cancer
[37], it is premature to conclude that QoL is not affected by
web-based interventions. Rather, future research needsto ensure
that QoL is assessed using consistent, validated measures to
ensure the validity of the research findings. In addition, it may
be useful to explore facets of QoL separately to better identify
the benefits that web-based psychosocial interventions may
hold for specific domains of functioning [45].

Few conclusive factors associated with superior intervention
efficacy were identified. With the exception of intervention
duration [16], none of the meta-analyses identified any
intervention features that significantly moderated the
intervention effect [16,35,45,47]. However, our narrative
synthesis provides preliminary indications that (1)
multicomponent interventions and (2) interventionsfacilitating
internet-based clinician contact are associated with superior
outcomes. To ensure the most efficient use of health care
resources, it would be useful to incorporate health economic
analysesinto future clinical trialsto determine whether low-level
web-based clinician support in combination with other
internet-based content (eg, a self-guided website or online
support group) may produce more cost-effective benefits than
traditional face-to-face support. Further, RCTs investigating
head-to-head comparisons of different web-based psychosocial
interventions, or different variations of web-based psychosocial
interventions, remain necessary to yield conclusive evidence
regarding which features of web-based programswork best and
for whom.

Recommendations for Future Research

Our top 5 recommendations for future research are, first, for a
greater number of fully powered RCTS, to enable more robust
conclusions about the efficacy of web-based psychosocial
oncology interventions. Second, we recommend that authors of
future studies report study uptake, engagement, and study
outcomes transparently, adhering to CONSORT guidelines.
Third, we recommend the use of outcome measures that have
been validated within the target population, with a preference
for measures commonly used in previous research to support a
more coherent and robust evidence base. Fourth, we recommend
investigating web-based psychosocial intervention effectsin a
broader range of patient populations, including understudied
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national and cultural cohorts and men. Finally, we recommend
interventions that are directly targeted at specific diagnostic
groups or support needs, including customizable feedback and
features, to encourage greater intervention engagement.

Strengths and Limitations

This meta-review had severa strengths, including our ability
to identify and account for inconsistencies in the
recommendations of previous relevant systematic reviews,
resulting in a comprehensive overview of the efficacy of
web-based psychosocial interventions for populations living
with and beyond cancer. Synthesizing the recommendations of
previous reviews has facilitated the compilation of a clear and
commonly endorsed set of research recommendationsto advance
the field of eHealth in psychosocial oncology. Nevertheless,
very few reviews have synthesized data on participant uptake
and engagement with web-based interventions, rendering our
recommendations in these domains tentative, pending further
evidence.

With regard to the limitations of this review, our narrative
approach to synthesizing previous review findings has limited
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our ability to conclusively comment on the statistical
significance of variables reported to be associated with the
uptake, engagement, and efficacy of web-based psychosocial
oncology interventions. Nevertheless, we aimed to transparently
report the findings of previous quantitative meta-analyseswhere
present, while also comprehensively reporting on the full range
of review findings to date, including where these findings are
not commensurable with quantitative aggregation.

Conclusions

Our metareview supports the efficacy of web-based
psychosocial oncology interventions for depression and stress,
but thereis currently insufficient evidence for distress, anxiety,
QoL, and well-being. Future research can seek to promote both
intervention uptake and engagement by addressing participant
anxiety about technology and perceived time burden. Existing
evidence suggests that multicomponent interventions and
web-based clinician contact promote intervention efficacy.
Future studies including head-to-head comparisons, which are
fully powered to conduct subgroup analyses, are needed to
conclusively establish what works best for maximizing
recruitment, engagement, and efficacy.
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