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Abstract 38 
 39 

Background: Despite high levels of psychological distress experienced by many patients with 40 
cancer, previous research has identified several barriers to accessing traditional face-to-face 41 
psychological support. In response, web-based psychosocial interventions have emerged as a 42 
promising alternative.  43 
 44 
Objective: This meta-review aimed to synthesise evidence on: (1) recruitment challenges and 45 
enablers; (2) factors that promote engagement and adherence to web-based intervention 46 
content; and (3) factors that promote the efficacy of web-based psychosocial interventions for 47 
cancer patients and survivors. 48 
 49 
Methods: We conducted a systematic search for previous reviews which have investigated the 50 
recruitment, engagement, and efficacy of online and app-based psychosocial interventions in 51 
adult cancer populations. We searched PubMed, CINAHL, PsycINFO, and the Cochrane 52 
Library database for relevant literature. Search terms focussed on a combination of topics 53 
pertaining to neoplasms and telemedicine. Two independent authors conducted abstract 54 
screening, full-text screening, and data extraction for each identified article.  55 
 56 
Results: Twenty articles met eligibility criteria. There was inconsistency in the reporting of 57 
uptake and engagement data; however, anxiety around technology and perceived time burden 58 
were identified as two key barriers. Online psychosocial oncology interventions demonstrated 59 
efficacy in reducing depression and stress but reported weak to mixed findings for distress, 60 
anxiety, quality of life, and wellbeing. While no factors consistently moderated intervention 61 
efficacy, preliminary evidence indicated that multi-component interventions and greater 62 
communication with a healthcare professional were preferred by participants and associated 63 
with superior effects.  64 
 65 
Conclusions: Several consistently cited barriers to intervention uptake and recruitment 66 
emerged, which we recommend future intervention studies address. Preliminary evidence also 67 
supports the superior efficacy of multi-component interventions and interventions which 68 
facilitate communication with a healthcare professional. However, a greater number of 69 
appropriately powered clinical trials, including randomised trials with head-to-head 70 
comparisons, are needed to enable more confident conclusions around which online 71 
psychosocial oncology interventions work best and for whom. 72 
 73 
Keywords: Cancer; Neoplasms; Survivors; Psychosocial oncology; Internet-based 74 
intervention; Psychosocial Intervention   75 
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1 Background 76 
 77 

1.1 Background 78 
The physical, financial, and existential challenges of living with cancer pose significant threats 79 
to psychological wellbeing [1–3]. Up to 52% of cancer patients report clinically significant 80 
psychological distress [2,4], which can impact quality of life (QoL) [5], and is associated with 81 
higher mortality for some cancers, even after controlling for age, sex, education, 82 
socioeconomic status, body mass index, smoking, and alcohol intake [6].  83 
 84 
A range of therapeutic approaches are commonly used to support the psychological wellbeing 85 
of cancer patients and survivors [7,8]. For example, cognitive behavioural therapy (CBT) is 86 
currently considered the gold-standard treatment in managing distress and improving 87 
psychological outcomes in cancer populations [7]. CBT techniques, as applied to cancer 88 
patients and survivors, commonly include psycho-education, thought monitoring and 89 
challenging exercises, and activity planning and pacing activities [8,9]. Other interventions 90 
include mindfulness-based interventions and acceptance and commitment therapy [7], as well 91 
as meaning-centered psychotherapy, which has particularly promising evidence for patients 92 
with advanced cancer [8]. Additionally, there is a growing number of guided self-management 93 
interventions which aim to support psychological well-being based on the principles of Self-94 
Determination Theory [10,11]. That is, these interventions aim to support patients’ basic needs 95 
for autonomy, competence, and relatedness [12]. 96 
 97 
However, despite the range of therapeutic options available, many patients experience 98 
difficulties accessing traditional face-to-face psychological support [13]. For example, a 99 
previous systematic review identified that 17% of patients experienced transport and parking 100 
as barriers to psychosocial care [13]. Additionally, a recent scoping review has further 101 
highlighted that distance to the treatment center can increase the likelihood of disengagement 102 
with psychosocial support [14]. To overcome these barriers, researchers have increasingly 103 
investigated online psychosocial interventions for cancer patients [15], including self-guided 104 
app-based programmes, self-guided web-based programmes, online peer support, 105 
videoconferencing with a healthcare professional, and combinations of these approaches 106 
[16,17].  107 
 108 
Qualitative work has indicated that cancer survivors have positive attitudes towards such 109 
internet-based interventions [18,19], and several recent reviews of online psychosocial 110 
interventions for cancer survivors have now been published [20–22]. However, these reviews 111 
differ in scope, considering varying populations and differing types of online and app-based 112 
psychosocial interventions. Consequently, a wide range of conclusions have been reached 113 
across existing systematic reviews, varying from negligible effects for QoL [16], to significant 114 
effects reported for all studies in which depressive symptoms were described as an outcome 115 
[22]. This wide discrepancy establishes a conflicted evidence base. 116 
 117 
Additionally, there is a dearth of evidence syntheses investigating factors promoting uptake 118 
and engagement with online psychosocial interventions for people living with and beyond 119 
cancer [23]. Previous evidence examining uptake of psychological interventions for cancer 120 
patients has found that telephone-based interventions are more popular than face-to-face 121 
delivery [24], suggesting that removing barriers related to transport and commuting time may 122 
be important [13]. However, it is unclear which features of online psychosocial interventions 123 
are likely to enhance perceived utility and acceptability of some interventions over others. 124 
Given previous evidence of dose-response effects, such that greater module completion is 125 
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associated with more improved outcomes in online interventions [25], it is also important to 126 
identify factors which promote greater engagement. 127 
 128 
Meta-reviews offer an effective approach to address discrepancies in existing review findings 129 
[26]. Particularly where several recent reviews have been conducted on a single or highly 130 
similar topic, meta-reviews allow the integration of data and emergence of consensus to better 131 
inform clinical practice and research design decisions [27,28]. 132 
 133 
1.2 Study Aim and Objectives 134 
 135 
This meta-review aimed to identify and critically appraise existing systematic reviews of web-136 
based and app-based psychosocial interventions for cancer patients. Our specific objectives 137 
were to synthesise evidence on: 1) recruitment challenges and enablers; 2) factors that promote 138 
engagement and adherence; and 3) factors that promote efficacy for improving psychosocial 139 
outcomes, including distress, depressive symptoms, anxiety, stress, QoL, and subjective 140 
wellbeing. 141 

 142 
2 Methods and Design 143 

 144 
2.1 Study method 145 
 146 
We conducted a systematic search to identify existing reviews of online and app-based 147 
psychosocial interventions for cancer survivors, according to recommended methodological 148 
guidance [27]. This systematic meta-review was pre-registered on PROSPERO (Registration 149 
ID: CRD42020202633). 150 
 151 
2.2 Search strategy 152 
 153 
We searched PubMed, CINAHL, Cochrane Review Library, and PsycINFO databases. These 154 
databases are, respectively, associated with different search functionality, such that PubMed 155 
and the Cochrane Review Library provide the option to search Medical Subject Headings 156 
(MeSH Terms) to organise and retrieve records using a common hierarchically-organised 157 
vocabulary. CINAHL uses a similar, but separate, taxonomy of content organised under 158 
CINAHL Subject Headings. By contrast, PsycINFO does not have functionality for searching 159 
records using a standardised vocabulary system. Therefore, we optimised our search terms for 160 
each database in order to best utilise the functionality offered by each. Search terms and MeSH 161 
subject headings focused on a combination of Neoplasms (and related terms,) Review (and 162 
related terms), and Internet-Based Interventions / Telemedicine. Please see the 163 
Supplementary Material for our full search strategy. 164 
 165 
We conducted our systematic searches on 5th August 2020. We did not specify time limits in 166 
our systematic search given that the earliest possible publication of relevant publications was 167 
naturally limited by the relatively recent emergence of web-based psychosocial interventions.  168 
 169 
Following the identification of eligible articles in our databases searches, we also screened the 170 
reference lists of these articles to identify other eligible articles. 171 
 172 
2.3 Inclusion criteria 173 
 174 
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Articles were eligible for inclusion if they met the following PICOS criteria and were published 175 
in English [29]: 176 
 177 

2.2.1 Population. Adults, defined as participants meeting the minimum age of 178 
independent research consent in their respective country (i.e., 16 or 18 years),  who 179 
received a diagnosis of cancer at some point in their lives. 180 
 181 
2.2.2 Interventions. Internet- and/or mobile app-based psychosocial interventions with a 182 
primary aim to improve psychological outcomes through the provision of interactive 183 
psychological and/or social support. Information-only or non-interactive 184 
psychoeducational resources were excluded. 185 
 186 
2.2.3 Control group. Studies with any type of control group or single-arm trials without 187 
a control group. 188 
 189 
2.2.4 Outcomes. Psychosocial outcomes including distress, depressive symptoms, 190 
anxiety, stress, QoL, and/or subjective well-being. 191 
 192 
2.2.5 Study design. Systematic reviews with narrative syntheses or meta-analyses. 193 

 194 
2.4 Exclusion criteria 195 
 196 
Articles were excluded if they:  197 
 198 

1. Included data from cancer populations and other clinical groups, where data from 199 
cancer populations alone could not be extracted. 200 

2. Included data from children and adults, where the data from adult populations alone 201 
could not be extracted. 202 

3. Included data from studies which combined face-to-face with online interventions, 203 
where the data from the online intervention alone could not be extracted. 204 

4. Included interventions that were (a) information-only or (b) exercise-based. 205 
5. Were a non-peer-reviewed publication or book chapter. 206 

 207 
2.5 Article screening 208 
 209 
After de-duplication, title and abstract screening was undertaken to confirm article eligibility, 210 
recording reasons for article exclusion where applicable. Each abstract was independently 211 
checked by two members of the team. 212 
 213 
This process was repeated for articles reaching full-text screening. Two authors (ML & TC) 214 
then screened the reference lists of eligible articles to identify any additional articles which 215 
may not have been identified in the primary systematic search process. We deemed systematic 216 
reviews to have an insufficient focus on the PICOS criteria where the specificity of its inclusion 217 
criteria resulted in the inclusion of only one relevant original study. For example, a systematic 218 
review including only one relevant original study due to an exclusive focus on CBT-based 219 
interventions would be excluded [30]. The exception to this rule was where systematic reviews 220 
focused on a specified intervention format (i.e., internet-based self-help interventions) [31], 221 
given our interest in comparing different modalities of web-based interventions. 222 
 223 
2.6 Data extraction 224 
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 225 
We first piloted our data extraction process to confirm consistency across reviewers. A 226 
standardised Data Extraction Form was used to aid independent data extraction (see 227 
Supplementary Material). Data extraction for each included paper was conducted in duplicate 228 
by two members of the review team. Any discrepancies in data extraction were resolved by a 229 
third author. 230 
 231 
2.7 Quality assessment 232 
 233 
The quality of each included review was assessed independently by two authors against the 27 234 
PRISMA statement criteria [32]. The PRISMA statement criteria include assessment of the risk 235 
of bias within and across studies. We decided a priori to include all eligible reviews, including 236 
those meeting relatively fewer PRISMA criteria, given that these reviews might feasibly 237 
contribute to the divergence of findings reported in the literature thus far, and were thus 238 
relevant to account for in the current meta-review. However, while poor quality reviews were 239 
not excluded, our synthesis accounted for relevance and quality in our discussion of similarities 240 
and differences reported. We only included articles which performed a systematic search for 241 
relevant original studies in order to minimise the likelihood of selection bias in our dataset [33]. 242 
 243 
2.8 Analysis 244 
 245 
A narrative synthesis of the results of included reviews was conducted. This considered the 246 
quality of both a) the systematic review, and b) the original studies included within those 247 
reviews. Evidence was synthesised regarding the range of interventions tested; the overall 248 
uptake of interventions and factors that promote intervention uptake/trial recruitment; the 249 
overall adherence to, and engagement with, interventions reviewed (including facilitating 250 
factors for intervention adherence); overall efficacy (including facilitating factors for 251 
intervention efficacy); and information on the suitability of outcome assessments. Given that 252 
most eligible systematic reviews reported a narrative synthesis of trial outcomes, most of the 253 
data included in the current study was qualitative in nature. We thus opted for an inductive 254 
thematic analysis of review findings, which has been identified as a rigorous method of 255 
synthesising qualitative data whilst remaining faithful to the original data [34]. 256 
 257 

3 Results 258 
 259 
3.1 Systematic search results 260 
 261 
Figure 1 summarises the screening and eligibility process. The initial search yielded a total of 262 
864 articles. After de-duplication (80 articles), 784 articles underwent abstract screening. 263 
Agreement between reviewers for inclusion/exclusion decisions at the abstract screening stage 264 
was 92%, with discrepancies resolved by a third author. Seventy-four articles underwent full-265 
text screening, with a 78% agreement rate between reviewers. Discrepancies at this stage were 266 
discussed at an auditing meeting of four authors (ML, NHW, LHW, and RP), with final 267 
inclusion decisions reached by consensus. Nineteen reviews were selected for inclusion based 268 
on this initial search (see Figure 1 for exclusion reasons).  269 
 270 
  271 
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Figure 1 272 
 273 
PRISMA diagram 274 

 275 
 276 
Reference lists of the 19 included articles were examined (n = 1,220 papers). After removing 277 
242 duplicates, titles of the remaining 978 papers were screened for eligibility. One additional 278 
paper identified from the reference lists met inclusion eligibility for this review [35]. Therefore, 279 
this meta-review included 20 articles: five meta-analyses, fourteen systematic reviews with 280 
narrative synthesis, and one integrative review including both quantitative and qualitative 281 
studies. Of the 20 included reviews, five exclusively reviewed RCTs, four reviewed RCTs and 282 
quasi-experimental studies, two reviewed RCTs and single-arm feasibility studies, four 283 
reviewed both quantitative and qualitative studies, and five did not specify study design in their 284 
inclusion criteria. The year range of included studies was 2009-2020. 285 
 286 
The majority of original studies were included in only one review. The full list of original 287 
studies included in the systematic reviews, including the frequency with which each study was 288 
included in multiple reviews, is presented in the Supplementary Material. 289 
 290 
3.2 Review quality 291 
 292 
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PRISMA items 13, 14, 16, 20, 21, and 23 were deemed not relevant for systematic reviews 293 
with narrative syntheses. Therefore, for each paper, we calculated the percentage of applicable 294 
PRISMA criteria met, which ranged from 52.4% to 100% (average 77.9%, representing 295 
moderate review quality) [36]. Six criteria were met in all 20 papers. Only four systematic 296 
reviews met criterion 5 (“Indicate if a review protocol exists, if and where it can be accessed 297 
(e.g., Web address), and, if available, provide registration information including registration 298 
number.”) and 7 met criterion 22 (“Present results of any assessment of risk of bias across 299 
studies.”). See Table 1 for further information. 300 
 301 
3.3 Participant characteristics 302 
 303 
Reviews included data from an average of 1,880 recruited participants (range 62 - 4,084 304 
participants). One review included an analysis of online support groups, representing 32,859 305 
users in total. Fourteen papers reviewed studies of cancer survivors of all disease sites, three 306 
papers included studies of breast cancer survivors, and three papers included studies of prostate 307 
cancer survivors. See Table 1 for further detail on the population focus of each review. 308 
 309 
Seven reviews reported the gender breakdown of included participants. Of these, three included 310 
only women, two included only men, and two were mixed gender (78% and 84.8% women, 311 
respectively). Of the remaining 13 reviews, inspection of the original included studies revealed 312 
that six included studies were mostly or entirely comprised of women. Descriptive data for 313 
participant demographic characteristics were reported in 13 reviews: the average age of 314 
participants in the original studies ranged from 26 to 69 years old, with the most common mean 315 
age being between 50 and 59 years old. 316 
  317 



 9 

Table 1 318 
 319 
Included Reviews 320 
 321 

Referen
ce 

Number 
of 

Applica
ble 

PRISM
A 

Criteria 
Met 

Type of 
Review 

Populatio
n Intervention 

Comparis
on 

Relevant 
Outcome

s 
Captured 

Study 
Designs 
Included 

Outcome 
of 

Internet-
Based 

Psychoso
cial 

Oncology 
Interventi

ons 
Agboola 
et al., 
2015 [37] 

15/21 
(71.4%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Cancer 
Patients 

Telephone-based 
interventions 

(N/A), Telephone-
based 

interventions in 
conjunction with 

Web-based 
systems, and 
Web-based 

interventions 
 

Any Depressio
n and QoL 

RCT Amongst 
internet-
based 

interventio
ns, 4/4 
found 

improvem
ents in 

depressio
n and 2/2 

found 
improvem

ents in 
health-
related 
QoL. 

Beatty & 
Lambert, 
2013 [31] 

16/21 
(76.2%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Adults 
(aged 18 
years or 

over) with 
a chronic 
physical 
health 

condition 

Self-help internet-
based 

psychosocial 
therapeutic 

interventions. 
 

Within cancer: 
Only iCBT 

Any Distress, 
QoL and 
wellbeing 

RCT, 
quasi-

randomis
ed trial, or 
feasibility 

RCT 
study 

Did not 
find sig. 

improvem
ents in 

distress, 
QoL, or 

well-being. 

Chen et 
al., 2018 
[38] 

23/27 
(85.2%) 

Meta-
analysis 

Breast 
Cancer 
Patients 

Telehealth 
intervention - 

defined as that 
delivered by 

telephone (N/A), 
internet-based 
interfaces, or 
other remote 
information 

systems which 
can overcome the 

barriers of time 
and distance (N/A) 

Usual care 
alone 

QoL, 
depressio
n, anxiety, 
distress, 

and 
perceived 

stress 

RCT Meta-
analysis 
found a 

sig. 
between-

group 
effect for 
depressio
n but not 
for QoL. 

Forbes 
et al., 
2019 [39] 

21/21 
(100%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Prostate 
cancer 

survivors 

Online 
interventions 
designed to 

improve 
supportive care 

outcomes 

Included 
single-arm 
studies and 

studies 
with any 

compariso
n group 

Cancer-
related 

distress, 
health-
related 

QoL, and 
depressiv

e 
symptoms 

Single-
Arm 

Feasibility 
/Acceptab
ility Study 

or 
Randomis

ed Trial 

Mixed 
findings 
for sig. 

between-
group 

effects on 
distress 

(1/2 
studies). 
Sig. pre-

post 
effects for 

both 
depressio
n and QoL 
but no sig. 
between 

group 
effects for 
depressio

n and 
mixed 
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effects for 
QoL. 

Fridriksd
ottir et 
al., 2018 
[21] 

13/21 
(61.9%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Adult 
cancer 
patients 

Internet/web-
based 

interventions 

Any type of 
control 
group 

(standard 
care/wait- 
list/usual 
face-to-

face 
care/differe
nt types of 
internet-
based 

interventio
n) 

Distress, 
anxiety 

and 
depressio

n 

RCT, pilot 
RCT, or 
quasi-

experime
ntal 

studies 

Mixed 
evidence 

for 
between-

group 
effects 
anxiety. 

Minority of 
studies 
finding 

significant 
interventio
n effects 

for 
distress 

(2/6 
studies) 

and 
depressio

n (2/7 
studies). 

Goliță & 
Băban, 
2019 [40] 

19/21 
(90.5%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Adults (> 
18 years) 
diagnosed 

with 
cancer in 
curative 

treatment 
or 

survivorshi
p phase 

Web-based 
psychotherapeutic 

interventions 

Waitlist, 
placebo, 

usual-care, 
treatment-
as-usual or 
standard-

of-care 
conditions 

Psycholog
ical 

distress 
and QoL 

RCT 8/11 
studies 

found sig. 
between-

group 
effects for 
distress. 

4/10 
studies 

found sig. 
between-

group 
effects for 

QoL. 
Griffiths 
et al., 
2009 [17] 

13/21 
(61.9%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Individuals 
part of 
internet 
support 
groups 
(studies 

relevant to 
cancer 

separated 
out in 

results) 

Online supports 
groups with a 

discussion focus 
on health or 
psychology 

Any or 
none 

Depressiv
e 

symptoms 

Quantitati
ve or 

qualitative 
studies 

4/4 studies 
without a 
control 
group 

found sig. 
pre-post 

effects for 
depressio
n. 1/3 with 
a control 

group 
found sig. 
between-

group 
effects. 

Hong et 
al., 2012 
[41] 

15/21 
(71.4%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Adult 
cancer 

survivors 

Online support or 
resources 

Any or 
none 

Distress, 
QoL, 

stress, 
depressio
n, health-

related 
QoL, 

psycholog
ical 

wellbeing, 
and 

emotional 
wellbeing 

Quantitati
ve or 

qualitative 
studies 

No 
positive 

outcomes 
found for 
distress, 
QoL, or 

wellbeing 
compared 
to control. 

Ihrig et 
al., 2020 
[42] 

17/21 
(81.0%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Men 
diagnosed 

with 
prostate 
cancer 

and their 
caregivers 

and 
significant 

others 

Online peer-to-
peer support 
within online 

support groups or 
other forms of 

interactive peer-
to-peer 

communication in 
social media 

Any (e.g., 
face-to-

face 
support 
groups, 

psychosoci
al 

interventio
ns, 

standard 

QoL Not 
specified 

1/1 study 
investigati

ng QoL 
found sig. 
between-

group 
effects at 
6 weeks 
but not 8 
weeks. 
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care, other, 
or none). 

Larson et 
al., 2018 
[43] 

20/27 
(74.1%) 

A 
System

atic 
Review 

and 
Meta-

Analysis 

Adult 
cancer 

patients in 
active 

treatment 

Telehealth/teleme
dicine, including, 
but not limited to 
telephone calls 

(N/A) and/or Web-
based 

interventions; 
focussed on 

emotional support 
or self-

management of 
symptoms through 

counselling, 
educational 

intervention, or 
telepsychiatry 

Any or 
none 

QoL Not 
specified 

1/3 studies 
found sig. 
pre-post 

effects for 
QoL. 

McAlpine 
et al., 
2015 [44] 

15/21 
(71.4%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Adult 
cancer 

survivors 

Online interactive 
intervention for 

patient education, 
to 

connect patients 
with each other or 
connect patients 

with their 
healthcare 
clinicians 

Any or 
none 

QoL, 
distress 

and stress 

Not 
specified 

1/1 study 
found 

favourable 
results for 
stress, 1/2 

found 
favourable 
results for 
anxiety, 
and 3/6 
studies 
found 

favourable 
results for 
depressio

n. 0/2 
studies 
found 

favourable 
results for 
distress 
and 2/5 
studies 
found 

favourable 
results for 

QoL. 
Moradian 
et al., 
2018 [45] 

13/21 
(61.9%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Adult 
cancer 
patients 

(>18 
years) 

receiving 
chemother

apy 

eHealth, web and 
app-based 

interventions 

Any Health-
related 
QoL, 

distress, 
anxiety, 

and 
depressio

n 

Randomis
ed or 
non-

randomis
ed 

controlled 
trials and 
pre/post 
or quasi 

experime
ntal 

interventi
on 

studies 
with a 

comparis
on group 

Only 
studies 

reviewing 
distress 

and 
depressio

n, 
respectivel

y, found 
sig. 

between-
group 

effects. 
0/1 found 

sig. 
between-

group 
effects for 
QoL and 
1/2 found 

sig. 
between-

group 
effects for 
anxiety. 

Paul et 
al., 2013 
[46] 

11/21 
(52.4%) 

System
atic 

review 
with 

narrativ

Patients 
with 

common 
chronic 

conditions 

Web-based 
interventions 
designed to 

improve 

Any or 
none 

Depressio
n, anxiety, 

QoL, 
psycholog
ical well-

Not 
specified 

2 studies 
found sig. 
pre-post 

improvem
ents in 
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e 
synthesi

s 

psychological 
wellbeing or QoL 

being, 
emotional 

well-
being, and 

social 
well-being 

depressio
n, stress, 
and QoL. 

0/2 studies 
found 

positive 
effects for 
wellbeing. 

Qan’ir & 
Song, 
2019 [47] 

18/21 
(85.7%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Patients 
with 

prostate 
cancer 

Technology-based 
interventions 

Any Depressio
n, anxiety 
and QoL 

RCT or 
quasi-

experime
ntal 

research 
design 

1/4 studies 
found sig. 
improvem
ents for 
anxiety, 

2/6 found 
sig. 

improvem
ents for 

depressio
n, and 1/6 
found sig. 
improvem
ents for 
health-
related 
QoL. 1 
study 

found sig. 
between-

group 
improvem

ent for 
depressio

n. 
Seiler et 
al., 2017 
[48] 

25/27 
(92.6%) 

System
atic 

review 
with 

meta-
analysis 

Cancer 
survivors 

eHealth/mHealth 
interventions 

Any or 
none 

Health-
related 
QoL, 

depressio
n and 

psycholog
ical 

distress 

RCT, 
cross-

sectional 
survey, 

prospecti
ve case-
control or 

cohort 
study, 
pilot 

study, 
longitudin

al 
observati

onal 
study, or 

qualitative 
survey 

Meta-
analysis 
found a 

sig. 
between-

group 
effect for 
depressio

n and 
health-
related 
QoL. 

1/2 studies 
found a 

sig. 
decrease 

in distress. 

Toivonen 
et al., 
2017 [35] 

19/21 
(90.5%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Individuals 
with 

chronic 
physical 
health 

conditions 

Web-based 
mindfulness-

based 
interventions 

Any or 
none 

Stress 
and 

psycholog
ical 

distress 

RCTs, 
non-

RCTs, 
and 

uncontroll
ed 

studies 

One study 
found sig. 
pre-post 

effects for 
psychologi

cal 
distress. 
Another 

study 
found sig. 
between-

group 
effects for 

stress. 
Triberti 
et al., 
2019 [49] 

15/21 
(71.4%) 

System
atic 

review 
with 

narrativ
e 

synthesi
s 

Breast 
cancer 
patients 

Internet based 
interventions, 

support groups, 
apps 

Any or 
none 

QoL, 
depressio
n, stress, 
anxiety, 

and 
emotional 
well-being 

Not 
specified 

Overall 
positive 
effects 

found for 
depressio
n, anxiety, 

stress, 
QoL, and 
emotional 
wellbeing. 
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Wang et 
al., 2020 
[50] 

25/26 
(96.2%)

* 

System
atic 

review 
and 

meta-
analysis 

Cancer 
patients 

Internet-based 
psycho-education 

interventions 

Standard/u
sual care 

or a 
conditional 

control 
group 

QoL, 
depressio

n, and 
distress 

RCT or 
clinical 

controlled 
trial 

Meta-
analysis 

found sig. 
between-

group 
effects for 
depressio
n but not 

distress or 
QoL. 

Xu et al., 
2019 [16] 

26/27 
(96.3%) 

System
atic 

review 
and 

meta-
analysis 

Adult 
cancer 
patients 

E-health based 
health care 

Non-e-
health-
based 
control 

conditions 

QoL RCT Meta-
analysis 
did not 
find sig. 

between-
group 

effects for 
QoL. 

Zhu et 
al., 2017 
[51] 

14/21 
(66.7%) 

Integrati
ve 

Review 

Women 
with breast 

cancer 

Internet and app-
based support and 

symptom 
management 
programmes 

Any or 
none 

QoL and 
depressio

n 

Quantitati
ve or 

qualitative 
studies 

1/2 studies 
found sig. 
pre-post 

effects for 
QoL. 1 
study 

found that 
QoL 

improved 
more in 

the control 
group. 

One study 
found a 

sig. 
between 

group 
effect for 
depressio

n. 
Note. iCBT = Internet-based Cognitive-Behavioural Therapy; RCT = Randomised Control 322 
Trial; QoL = Quality of Life. 323 
 324 
* Item 23 (“Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, 325 
meta-regression [see Item 16]).”) was not applicable, as no additional analyses were 326 
conducted in this review. 327 
 328 
3.4 Intervention characteristics 329 
 330 
The interventions reviewed included a range of self-guided, clinician-guided, and peer-led 331 
approaches, where some interventions combined two or more of these approaches into a multi-332 
component intervention. The majority of interventions were hosted on self-guided web-based 333 
platforms, some of which also facilitated interaction with a clinician or peer group. Other 334 
intervention types included online videoconferencing with a clinician, online peer support 335 
groups, and mobile phone-based symptom management. The full list of interventions 336 
represented in the included reviews is available in the Supplementary Material. 337 
 338 
Most reviews included at least one study investigating CBT (15/20 reviews) or Self-339 
Determination Theory / Self-Management (14/20 reviews) interventions, or interventions 340 
focused on increasing access to social support (e.g., online peer-support groups; 11/20 341 
reviews). Other theoretical frameworks included: mindfulness-based approaches, problem-342 
solving therapy, self-efficacy theory, social exchange theory, self-regulatory therapy, 343 
therapeutic writing, representational approach, non-theoretically oriented online counselling, 344 
and combinations thereof (see Supplementary Material). Where a review focused only on 345 
original studies adopting a specific delivery format or theoretical framework, this has been 346 
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specified in the “Intervention” column in Table 1. None of the reviews explicitly specified a 347 
theoretical backdrop to their approach to synthesising the original study data. 348 
 349 
3.5 Narrative Synthesis 350 
 351 
A true thematic analysis was not possible, as there were not enough narrative syntheses on 352 
uptake, engagement, and our efficacy outcomes of interest to facilitate the identification of 353 
convergent codes and themes. Rather than developing convergent codes, we instead 354 
categorised the findings and recommendations of each review directly under an inductive 355 
thematic structure. Following the initial generation of the thematic structure, themes and sub-356 
themes were subsequently audited independently by two separate authors to ensure integrity to 357 
the original qualitative dataset. The final narrative structure was agreed by consensus. The 358 
following sections will discuss, in turn, the narrative themes identified for Intervention Uptake, 359 
Intervention Engagement, Efficacy, Factors Promoting Efficacy, and Recommendations for 360 
Future Research. 361 
 362 
3.5.1 Intervention Uptake 363 
 364 
The facilitating factors and barriers to intervention uptake and engagement are summarised in 365 
Table 2. The dominant theme was Difficulties with Recruitment. Forbes and colleagues [39] 366 
identified that 6/9 (67%) of original studies which reported a recruitment goal did not meet 367 
their stated recruitment targets, resulting in under-powered analyses. Goliță and Băban [40] 368 
identified several person-related factors predicting greater likelihood of uptake, including: 369 
education level, being female, being white, and breast cancer diagnosis. However, as 7/19 370 
(37%) original studies included in Goliță and Băban’s [40] review only included breast cancer 371 
patients in their eligibility criteria, this finding should be interpreted with caution.  372 
 373 
Table 2 374 
 375 
Facilitating Factors and Barriers to Intervention Uptake and Engagement 376 
 377 
 Facilitating Factors Barriers 

Uptake 1. Weak evidence for 
demographic factors: 

a. Greater education 
b. Women 
c. Caucasian 
d. Breast cancer 

diagnosis 
 

1. Anxiety around technology 
2. Perceived time burden 

Engagement 1. Tailoring and customisability 
of the intervention 

2. Demographic factors 
a. Younger age 
b. Women 
c. Being married 
d. Greater experience 

with the internet 
3. Email messages and reminders 

1. Difficulties with technology 
2. Participant clinical profile 

a. Greater fatalism 
b. Poorer coping with 

anxiety 
c. Less impairment 

caused by pain 
3. Perceived time burden 
4. Lack of satisfaction with the 

intervention 
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Note. Due to paucity of relevant quantitative data in included reviews, the factors influencing 378 
uptake and engagement were identified by extracting narrative syntheses from each review. 379 
 380 
 381 
Barriers to intervention uptake were grouped under two themes: Person Factors and Contextual 382 
Factors. Person factors included greater anxiety around technology and contextual factors 383 
included perceived time burden during an already-stressful period [39,45]. Additionally, 384 
Moradian and colleagues [45] highlighted that in one original study, 23% of study participants 385 
never logged into the study intervention [52]. Follow-up interviews with the participants of this 386 
study revealed several explanations for non-use of the intervention, including: 1) perceived 387 
lack of need given existing access to other resources; 2) preference for telephone or face-to-388 
face over online communication with their healthcare provider; and 3) being put off by aspects 389 
of the intervention itself, such as login difficulties [53]. 390 
 391 
3.5.2 Intervention Engagement 392 
 393 
The reviews reported generally low dropout rates [38,47]. For example, Qan’ir and Song 394 
reported retention rates between 73% and 94% in eight studies, a retention rate of 31% in one 395 
study and one study which did not report on participant dropout [47]. Three major themes were 396 
found to facilitate intervention engagement: 1) Tailoring and customisability of the 397 
intervention to meet specific needs; 2) Participant demographic characteristics; 3) Email 398 
messages and reminders. Regarding tailoring to specific needs, Goliță and Băban [40] found 399 
that interventions focusing on a specific diagnosis or phase of disease (e.g., survivorship) had 400 
lower attrition. Greater ability for participants to customise the intervention to meet their needs 401 
and more personalised feedback were also associated with greater retention [40,50]. These 402 
findings were supported by qualitative feedback suggesting that greater provision of cancer-403 
specific information and more personalised feedback, potentially supplemented by telephone 404 
or face-to-face contact, were preferred [48]. Regarding participant demographic 405 
characteristics, Paul and colleagues [46] found that younger age, being female, being married, 406 
and previous experience with the internet predicted greater intervention use. Finally, Wang and 407 
colleagues [50] suggested that email reminders may support greater engagement. The 408 
importance of including e-messages is further supported by evidence finding that e-messages 409 
and self-care advice were the components most used by patients with low social support and 410 
high levels of symptom distress and depression [45,54]. 411 
 412 
Barriers to intervention engagement included: 1) Difficulties with technology; 2) Participant 413 
clinical profile; 3) Time burden; and 4) Lack of satisfaction with the intervention. Both Paul et 414 
al. [46] and Seiler et al. [48] found that lower levels of computer literacy were associated with 415 
lower levels of intervention use. These issues were compounded in some studies by the 416 
requirement of additional software and a lack of clarity around how to use unfamiliar software 417 
[39]. Regarding clinical profile, Griffiths and colleagues [17] highlighted one study which 418 
found that greater fatalism, poorer coping with anxiety, and less impairment caused by pain 419 
were associated with greater likelihood of participant dropout [55]. 420 
 421 
The finding that perceived time burden was a barrier to intervention use [48,50] maps closely 422 
onto similar findings discussed above with regards to intervention uptake, and relates to reports 423 
by some participants that interventions were too difficult to integrate into their daily lives [48]. 424 
Finally, a lack of satisfaction with the intervention, including discrepancies with participant 425 
expectations [50] and a lack of perceived change in relationships and personal strengths [17] 426 
also predicted lower adherence. 427 
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 428 
3.5.3 Intervention Efficacy 429 
 430 
The key efficacy findings for each study are reported in Table 1, and summary efficacy 431 
findings for each included outcome variable are presented in Table 3. These findings are 432 
discussed in further depth below. 433 
 434 
  435 
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Table 3 436 
 437 
Intervention Efficacy: Proportion of Reviews Reporting Favourable Results Per Outcome 438 
 439 
 

Distress Depression Anxiety Stress 
Quality 
of Life 

Well-
Being 

Mostly Favourable 
Outcomes 

3/9 10/13 1/5 4/4 6/17 1/4 

Mixed Findings 1/9 1/13 3/5 0/4 2/17 0/4 
Mostly Null or 
Negative Findings 

5/9 2/13 1/5 0/4 9/17 3/4 

Note. Mostly favourable outcomes are defined as a majority of studies finding at least 440 
significant pre-post effects. Mixed findings refer to reviews where 38-50% of studies found 441 
significant pre-post effects. Mostly null or negative findings refer to reviews where less than 442 
38% (3/8) of included studies found positive effects. 443 
 444 
 445 
3.5.3.1 Distress 446 
 447 
Three out of nine reviews found mostly favourable results for distress reduction, with most 448 
reviews reporting mixed findings or null effects. Goliță and Băban [40] reported that, of the 449 
6/16 studies included in their review which reported clinically significant improvements in 450 
distress, only one study found maintenance of the improvements at six-month follow-up, one 451 
study found that benefits decreased over six-month follow-up, and four studies did not 452 
investigate long-term maintenance of intervention effect. The results did not clearly indicate 453 
an optimum treatment stage or population for addressing distress using internet-based 454 
interventions [40]. Fridriksdottir and colleagues [21] reported that of the three studies finding 455 
significant distress improvement in their review, all were CBT-based interventions including 456 
automated information provision, monitoring, feedback, and self-management components. 457 
 458 
3.5.3.2 Depression 459 
 460 
A clear majority of reviews [17,37–39,45,46,48–51], including three meta-analyses [38,48,50], 461 
demonstrated positive effects for depression. Few reviews included a narrative synthesis of 462 
efficacy results, with the exception that Forbes et al. [39] highlighted one study which found 463 
that online CBT was superior to an online chat forum [56]. Additionally, Griffiths and 464 
colleagues highlighted that most studies report moderate to large pre-post effects sizes for 465 
depression among women with breast cancer, although most of these studies did not include a 466 
control group [17]. 467 
 468 
3.5.3.3 Anxiety and Stress 469 
 470 
One review reported mostly favourable effects of online psychosocial interventions for anxiety 471 
[49], three found mixed results [21,45], and one found mostly null results [47]. In contrast, all 472 
four reviews including stress as an outcome reported mostly favourable results. The reviews’ 473 
narrative syntheses did not offer an explanation for the superior effects found for stress versus 474 
anxiety. However, given that few original studies included anxiety and stress as outcome 475 
variables, future research is needed to clarify whether these findings indicate true differences 476 
in efficacy for these closely related constructs, or whether reported efficacy differences may 477 
reflect confounding elements of study design. 478 
 479 
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3.5.3.4 Quality of Life (QoL) 480 
 481 
Reviews including a narrative synthesis of QoL improvements reported mixed evidence for 482 
efficacy. The review which included the largest number of relevant original studies found 483 
significant QoL improvement over a control group in three out of ten of the studies which fell 484 
within the scope of this meta-review [40]. There were no clear intervention factors 485 
differentiating studies finding statistically significant effects from those without statistically 486 
significant findings. Indeed, almost all studies investigated a CBT-based intervention, so 487 
comparison based on different theoretical frameworks was not possible. However, given that 488 
most studies found small to medium effect sizes favouring the online interventions, many of 489 
these studies may have simply been under-powered to detect small effect sizes. 490 
 491 
3.5.3.5 Wellbeing 492 
 493 
Evidence for the efficacy of online psychosocial interventions in improving wellbeing was 494 
weak, with only one out of four reviews which included wellbeing as an outcome finding 495 
mostly favourable evidence. The remaining reviews found mostly null results. None of the 496 
reviews included a narrative synthesis specifically pertaining to wellbeing data. 497 
 498 
3.6 Factors Promoting Intervention Efficacy 499 
 500 
We categorised the factors that moderate intervention efficacy into five themes: 1) Study 501 
outcomes; 2) Intervention factors; 3) Person Factors; 4) Study Design; and 5) General 502 
uncertainty around significant moderating factors.  503 
 504 
3.6.1. Study Outcomes.  505 
 506 
Regarding study outcome, two reviews reported better outcomes for pain [37] and distress [40] 507 
over QoL. Goliță and Băban [40] propose that the weaker results reported for QoL may be a 508 
function of both the interventions and outcome measures used in the original studies. That is, 509 
almost all interventions under investigation were CBT-based, which Goliță and Băban suggest 510 
may prioritise symptom management rather than broader QoL outcomes. Furthermore, 511 
inconsistency in the measurement tools used, including some unvalidated measures for cancer 512 
survivors, may render them less appropriate for identifying clinically meaningful change in 513 
this population. 514 
 515 
3.6.2. Intervention factors. 516 
 517 
There were conflicting findings regarding the efficacy of multi-component interventions versus 518 
single-component interventions. Specifically, Fridriksdottir et al. [21] reported that multi-519 
component interventions were generally associated with superior outcomes for symptom 520 
distress and Triberti et al. [49] reported the same findings for QoL, emotional wellbeing, 521 
depression, stress, and anxiety. In contrast, Griffiths et al. [17] reported that multi-component 522 
interventions were associated with poorer outcomes for depression. However, given that 523 
Griffiths and colleagues’ [17] finding arises from a meta-analysis including populations 524 
without a diagnosis of cancer, Fridriksdottir et al.’s [21] and Triberti et al.’s [49] finding may 525 
be considered more relevant to the aims of the current meta-review. 526 
 527 
Regarding specific intervention components, the data generally favour interventions which 528 
fostered greater communication with a healthcare professional. For example, the 529 
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Comprehensive Health Enhancement Support System (CHESS) [57] in combination with 530 
remote support from an expert mentor was generally effective in supporting a range of 531 
psychosocial outcomes [49]. Fridriksdottir and colleagues [21] found that a nurse-facilitated 532 
email communication forum was the intervention component most valued by participants, 533 
being considered both more informative and easier to understand compared to other 534 
information provision components. These data suggest that efforts to improve the cost-535 
effectiveness of interventions by minimising clinician involvement need to be balanced against 536 
the needs and wishes of cancer survivors. 537 
 538 
Griffiths and colleagues [17] assessed potential moderating effects of several intervention 539 
factors specifically associated with online support. However, this meta-analysis largely yielded 540 
null results: intervention efficacy was not moderated by synchronous versus asynchronous 541 
chatroom engagement, presence versus absence of a chatroom moderator, public versus private 542 
nature of the support group, length of intervention duration, nor length of follow-up. Indeed, 543 
the only factor associated with intervention effect was degree of engagement, such that greater 544 
levels of chatroom posting were associated with improved mood. However, this finding is 545 
likely confounded by several person-related factors, including strength of motivation and 546 
positive expectations for intervention effect, thus shedding little light on any inherent 547 
intervention features that better support psychosocial outcomes. 548 
 549 
3.6.3. Person factors.  550 
 551 
Several reviews presented a narrative synthesis of person factors moderating intervention 552 
efficacy, including one review which conducted a meta-analysis across populations with and 553 
without cancer [17]. No clear demographic or sociodemographic factors emerged which were 554 
consistently associated with intervention outcomes. One original study found that older age 555 
and greater baseline distress were associated with greater QoL improvements [58], while 556 
another original study found that younger age was associated with greater stress reduction [59]. 557 
One other original study found that higher emotional communication competence was 558 
associated with greater improvements in psychological QoL [60]. However, the overall 559 
evidence base assessing the suitability of web-based psychosocial interventions for sub-560 
populations of cancer survivors is limited and characterised by more null than positive findings.  561 
 562 
3.6.4 Study design 563 
 564 
Griffiths and colleagues [17] found a trend for low quality studies to be associated with more 565 
positive outcomes amongst a clinically heterogeneous sample of people using internet support 566 
groups. However, this finding was not replicated by a more recent meta-analysis focusing 567 
exclusively on cancer survivors [48]. On balance, the current evidence therefore does not 568 
support a clear association between study quality and outcomes. 569 
 570 
3.6.5 Uncertainty around moderating factors 571 
 572 
The dominant theme to emerge from the reviews was the lack of any identifiable factors 573 
significantly moderating intervention effect [40,43,44,47]. Several authors of included meta-574 
analyses commented that there were too few directly comparable studies to enable subgroup 575 
analysis [43,50], while the meta-analyses which quantitively investigated potential moderators 576 
largely failed to identify any statistically significant moderating person or intervention 577 
variables for the dependent variables under investigation in this meta-review [16,48]. 578 
Exceptions include Xu and colleagues’ [16] finding that the type of control group and duration 579 
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of the intervention significantly moderated intervention effect. Comparison against a waitlist 580 
or usual-care control group was associated with more favourable effects than comparison 581 
against other support controls. The direction of effect regarding study duration was not 582 
reported. 583 
 584 
3.7 Recommendations for Future Research 585 
 586 
Our top recommendations for future research are summarised in Table 4, categorised 587 
according to five main themes: 1) Study design, 2) Reporting, 3) Study outcomes, 4) Study 588 
samples, and 5) Interventions.  589 
 590 
Table 4 591 
 592 
Top Recommendations for Future Research 593 
 594 
Study Design 1. Conduct randomised controlled trials. 

2. Conduct fully powered studies. 
3. Investigate potential mediators of intervention effect. 
4. Investigate potential moderators of intervention effect. 
5. Include an active comparison group. 

Reporting 6. Report study findings transparently, adhering to CONSORT 
guidelines. 

7. Report rates of study uptake. 
8. Report rates of participant engagement with the intervention and 

with data collection procedures. 
Study 
Outcomes 

9. Use standardised, validated measures of common study outcomes. 
10. Measure a broader range of outcomes, including patient 

empowerment, information support, and clinical outcome. 
Study 
Samples 

11. Conduct studies across a broader range of national and cultural 
contexts. 

12. Conduct further research amongst underserved communities. 
13. Conduct further research in men with advanced cancer. 

Interventions 14. Ensure that intervention content is guided by relevant theory. 
15. Ensure ease of use across mobile and non-mobile devices. 
16. Tailor interventions to specific populations or specific support 

needs. 
 595 
 596 
3.7.1 Study design. 597 
 598 
The dominant recommendation to appear across most reviews was a need for a greater number 599 
of high-quality clinical trials [16,17,31,35,37–39,41,42,46–48,50,51]. There was a 600 
preponderance of pilot and feasibility studies, which were largely under-powered and often 601 
lacking a control group. Review authors thus highlighted a need for fully powered trials to 602 
move the evidence base beyond initial feasibility testing and toward efficacy testing of 603 
clinically significant benefits for patients and survivors [31,37,41,46,48].  604 
 605 
 606 
 607 
 608 
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3.7.2 Reporting. 609 
 610 
Several reviews also highlighted a need for more transparent reporting of clinical trials 611 
following CONSORT guidelines [31,37], including more transparent and consistent reporting 612 
of participant intervention engagement [31,35,39,47,48]. 613 
 614 
The reviews highlighted a lack of investigation into potential mechanisms of intervention 615 
effect, with several authors recommending that mediation analyses should be factored into 616 
future study designs [21,40,41]. Moderation analyses, including dose-effect responses 617 
[21,40,47], and response to different intervention modalities [35,41,47] are also required. To 618 
more conclusively determine which form of interventions work best and for whom, reviews 619 
also recommended head-to-head clinical trials comparing different types of online 620 
psychosocial interventions [35,40,46]. This would add to the robustness of trial conclusions, 621 
given that waitlist control participants are often less likely to seek contemporaneous support 622 
given the anticipation of future therapeutic benefit from the intervention under investigation 623 
[30,40]. Paul and colleagues [46] emphasised the importance of ensuring that head-to-head 624 
trials are adequately powered to enable sub-group analyses, for example, to assess differential 625 
intervention effects for participants with lower versus higher levels of socioeconomic 626 
advantage. 627 
 628 
3.7.3 Study Outcomes. 629 
 630 
Reviews also highlighted the need to use validated and standardised measures of common 631 
study outcomes (e.g., distress, depression, and QoL) so that different clinical trials can be 632 
directly compared [37,44]. Reviews also recommended expanding the scope of future studies 633 
to investigate a broader range of outcomes, such as fatigue, empowerment, information 634 
support, knowledge, biomarkers of clinical distress (e.g., proinflammatory cytokines and 635 
salivary cortisol), long-term clinical outcome, and patient satisfaction [41,47,48,51]. 636 
 637 
3.7.4 Study Samples. 638 
 639 
Reviews commonly recommended that future studies should recruit more heterogeneous 640 
populations of cancer survivors [40,41,47], particularly across different national and cultural 641 
contexts [41,48,51]. Hong and colleagues [41] specifically noted a lack of research conducted 642 
within historically underserved communities, recommending special attention be paid to 643 
assessing literacy needs and ensuring cultural appropriateness of interventions targeting low 644 
socioeconomic groups and minority cultural groups. Finally, reviews also highlighted a 645 
literature gap related to men with advanced cancer [39], and suggested that future studies 646 
should investigate the moderating effect of gender [47] and disease site [43] on intervention 647 
efficacy.  648 
 649 
3.7.5 Interventions. 650 
 651 
The final category of research recommendations relates to the characteristics of the online 652 
psychosocial interventions under investigation. Recommendations within this category mostly 653 
fell into three sub-categories: 1) Theoretical considerations, 2) Intervention modalities, and 3) 654 
Tailoring of interventions to specific needs. Regarding theoretical considerations, authors 655 
highlighted the importance of ensuring that intervention content is guided by relevant 656 
psychological theory [21,51]. Furthermore, McAlpine and colleagues highlighted the 657 
importance of developing a framework for the process of developing interventions following 658 
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a rational approach to compiling intervention content based on recent evidence and the specific 659 
needs of the population being targeted [44]. Several reviews recommended that future studies 660 
should investigate the utility of app-based psychosocial interventions [31,48] and ensuring ease 661 
of use across both mobile and non-mobile devices [48]. Relatedly, it is important to ensure that 662 
all intervention platforms are sufficiently user friendly [47] and able to evolve in line with 663 
developments in technology and updates in relevant research [51]. Finally, reviews commonly 664 
recommended ensuring that interventions were tailored to the needs of specific patient and 665 
survivor groups [35,40], including different phases of cancer treatment and recovery [41,50]. 666 
In line with study design recommendations related to investigating mechanisms of effect, 667 
reviews also suggested that future studies seek to identify which components of study 668 
interventions are necessary to support specific psychosocial and supportive need outcomes 669 
[21,35,45,47,50]. 670 
 671 

4 Discussion 672 
 673 

4.1 Summary of Findings 674 
 675 
This meta-review aimed to identify and critically appraise existing systematic reviews of web-676 
based psychological and psychosocial interventions for adult cancer survivors. Specifically, 677 
our objectives were to identify the factors that support uptake, engagement, and efficacy of 678 
online psychosocial interventions for cancer patients and survivors. A lack of consistency and 679 
transparency in reporting uptake and engagement data in the original intervention studies 680 
stymied the ability of previous systematic reviews to identify a consistent set of facilitating 681 
factors and barriers to intervention uptake and engagement. Nonetheless, we identified some 682 
preliminary themes from the few reviews which reported a narrative synthesis of patterns in 683 
participant uptake and engagement. 684 
 685 
4.1.1 Factors associated with recruitment 686 
 687 
Many original studies reported difficulties with study recruitment, leading to analyses which 688 
were ultimately underpowered [39,40]. Only one review offered a summary of person factors 689 
associated with greater likelihood of intervention uptake, which included: greater levels of 690 
education, being female, being white, and a breast cancer diagnosis [40]. However, the fact 691 
that studies targeting breast cancer were over-represented in this review poses an important 692 
confound to the interpretation of these data, and we would therefore caution against firm 693 
conclusions regarding the predictive power of these demographic factors for intervention 694 
uptake.  695 
 696 
Two key barriers to recruitment, however, did clearly emerge from the narrative data: 1) 697 
Individual anxiety around technology, and 2) Perceived time burden of the intervention 698 
[39,45]. Promisingly, these factors can feasibly be addressed by study teams seeking to support 699 
recruitment in future online psychosocial oncology interventions. For example, authors have 700 
previously suggested the possibility of allowing participants to ‘reduce’ or ‘expand’ content to 701 
suit their preferences for the amount and depth of content they would like to engage with [61]. 702 
While this suggestion was originally made with the aim of meeting participants’ information 703 
monitoring needs, advertising this capability may also address participant concerns about the 704 
time burden of online psychosocial interventions. 705 
 706 
Authors have also highlighted the importance of using a simple and intuitive interface in order 707 
to support participant interest and engagement [62]. In line with these recommendations, we 708 
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recommend that interventions are co-designed in an iterative manner with research partners 709 
with lived experience who are demographically representative of the target population [61]. 710 
This component of intervention design is important to optimise interventions before significant 711 
resources are invested in conducting randomised clinical trials investigating these 712 
interventions.  713 
 714 
4.1.2 Factors associated with engagement 715 
 716 
In contrast to the poor levels of intervention recruitment, studies generally reported high levels 717 
of participant retention [38,47]. Overall, participants engage more with interventions which are 718 
tailored to a specific need set and allow a greater degree of personalisation. Thus, while generic 719 
interventions aimed at a heterogeneous range of chronic illnesses appear to carry the benefit of 720 
general relevance and subsequent cost savings, any such benefits must be weighed against 721 
participant preferences for specificity and likelihood of use. Qualitative data highlighted 722 
participant preferences for intervention customisability, personalised feedback, and e-723 
messages, which offer a potential solution to common perceptions concerning the impersonal 724 
nature of online interventions. Nevertheless, greater clinician involvement carries a clear 725 
additional resource cost, and must be weighed against demonstrable clinical benefit. Offering 726 
participants the opportunity to customise the intervention to meet their needs is a technical 727 
feature which can be readily built into most intervention platforms, and thus represents a 728 
simple, cost-effective way to increase the likelihood of intervention engagement. 729 
 730 
Regarding clinical profile, Griffiths and colleagues [17] highlighted one study which found 731 
that greater fatalism, poorer coping with anxiety, and less impairment caused by pain were 732 
associated with greater likelihood of participant dropout [55]. It is unsurprising that the 733 
participants with greater levels of fatalism would hold out less hope for the utility of continuing 734 
to engage with the study intervention. Additionally, one can speculate that participants with 735 
lower coping abilities may have required more intensive one-on-one therapy to see benefits, 736 
rather than the low-level electronic group support offered in the study intervention [54]. At 737 
first glance, it may appear counterintuitive that lower levels of impairment caused by pain were 738 
associated with higher levels of dropout. One possible explanation is that this finding reflects 739 
a lower level of need for support with physical and psychological concerns associated with 740 
pain management. Nevertheless, these findings should be treated with a degree of caution given 741 
that they were endorsed by only one original study. 742 
 743 
Two of the four top-cited barriers to engagement, difficulties with technology and time burden, 744 
are notably shared in common with our list of barriers to intervention uptake. Thus, the 745 
strategies highlighted above for addressing these barriers bear additional import to successfully 746 
maintain intervention engagement after initial study consent. Wang et al. [50] also highlighted 747 
that lack of satisfaction with specific interventions was associated with greater likelihood of 748 
dropout, emphasising the importance of qualitative research to better understand the needs, 749 
expectations, and preferences of target cancer survivor groups. Researchers can subsequently 750 
use this information to minimise discrepancies between participant expectancies and actual 751 
features of these interventions. 752 
 753 
4.1.3 Factors associated with intervention efficacy 754 
 755 
Evidence for the efficacy of online psychosocial interventions for cancer patients and survivors 756 
was highly mixed, with significant variation between the different patient-reported outcomes 757 
included in this review. Overall, reviews have consistently endorsed online interventions for 758 
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reducing depressive symptoms. Indeed, all meta-analyses including depression as an outcome 759 
variable found significant improvements compared to control [38,48,50]. Reviews have also 760 
endorsed mostly favourable findings for addressing stress symptoms, although the evidence is 761 
relatively weaker given that fewer original studies investigated stress. By contrast, the evidence 762 
for distress, anxiety, QoL, and wellbeing is weak to mixed, at best. However, this finding 763 
should be interpreted in the context of the paucity of studies investigating anxiety and 764 
wellbeing to date and in light of the inconsistency of the measures chosen to assess distress. It 765 
would, therefore, be useful to measure all three outcomes using a consistent battery of 766 
psychometric tests in future research. For example, the three most commonly used measures 767 
of psychological distress in cancer patients are the Profile of Mood States-Short Form [63], the 768 
Distress Thermometer [64], and Hospital Anxiety and Depression Scale [65], all of which 769 
would therefore yield results which are directly comparable with a large number of previous 770 
studies [66]. 771 
 772 
By contrast, QoL was the most consistently reported outcome across reviews, with 6/17 773 
reviews finding favourable outcomes 2/17 reporting mixed results, and 9/17 reporting null or 774 
negative results. Only one meta-analysis found a statistically significant benefit for health-775 
related QoL [48], while the remaining three meta-analyses investigating overall QoL reported 776 
no significant differences between intervention and control groups [16,38,50]. Overall, the 777 
existing evidence synthesised in the present meta-review does not support the efficacy of online 778 
psychosocial interventions in supporting general QoL amongst cancer survivors. However, 779 
given the noted inconsistency in the methods used to measure QoL across the original 780 
intervention studies, with some studies using measures not explicitly created for populations 781 
living with and beyond cancer [40], it is premature to conclude that QoL is not impacted by 782 
online interventions. Rather, future research needs to ensure that QoL is assessed using 783 
consistent, validated measures to ensure the validity of research findings. Additionally, it may 784 
be useful to explore facets of QoL separately to better identify the benefits that online 785 
psychosocial interventions may hold for specific domains of functioning [48]. 786 
 787 
Few conclusive factors associated with superior intervention efficacy were identified. With the 788 
exception of intervention duration [16], none of the meta-analyses identified any intervention 789 
feature which significantly moderated intervention effect [16,38,48,50]. However, our 790 
narrative synthesis provides preliminary indications that (a) multi-component interventions, 791 
and (b) interventions facilitating virtual clinician contact, are associated with superior 792 
outcomes. To ensure the most efficient use of healthcare resources, it would be useful to 793 
incorporate health economic analyses within future clinical trials to determine whether low-794 
level virtual clinician support in combination with other internet-based content (e.g., a self-795 
guided website or online support group) may produce more cost-effective benefits than 796 
traditional face-to-face support. Further, RCTs investigating head-to-head comparisons of 797 
different online psychosocial interventions, or different variations of online psychosocial 798 
interventions, remain necessary to yield conclusive evidence regarding which features of online 799 
programs work best, and for whom. 800 
 801 
4.2 Recommendations for Future Research 802 
 803 
Our top five recommendations for future research are, first, for a greater number of fully 804 
powered RCTs, to enable more robust conclusions about the efficacy of online psychosocial 805 
oncology interventions. Second, we recommend that authors of future studies report study 806 
uptake, engagement, and study outcomes transparently, adhering to CONSORT guidelines. 807 
Third, we recommend the use of outcome measures which have been validated within the target 808 



 25 

population, with a preference for measures commonly used in previous research to support a 809 
more coherent and robust evidence base. Fourth, we recommend the investigation of online 810 
psychosocial intervention effects in a broader range of patient populations, including under-811 
studied national and cultural cohorts and men. And finally, we recommend interventions which 812 
are directly targeted to specific diagnostic groups or support needs, including customisable 813 
feedback and features to encourage greater intervention engagement. 814 
 815 
4.3 Strengths and Limitations 816 
 817 
This meta-review had several strengths, including our ability to identify and account for 818 
inconsistencies in recommendations of previous relevant systematic reviews, resulting in a 819 
comprehensive overview of the efficacy of online psychosocial interventions for populations 820 
living with and beyond cancer. Synthesising the recommendations of previous reviews has also 821 
facilitated the compilation of a clear and commonly endorsed set of research recommendations 822 
to advance the field of eHealth in psychosocial oncology. Nevertheless, very few reviews 823 
synthesised data on participant uptake and engagement with online interventions, rendering 824 
our recommendations in these domains tentative, pending further evidence. 825 
 826 
With regards to the limitations of the current review, our narrative approach to synthesising 827 
previous review findings has limited our ability to comment conclusively on the statistical 828 
significance of variables reported to be associated with uptake, engagement, and efficacy of 829 
web-based psychosocial oncology interventions. Nevertheless, we have aimed to transparently 830 
report the findings of previous quantitative meta-analyses where present, while also 831 
comprehensively reporting on the full range of review findings to date, including where these 832 
findings are not commensurable with quantitative aggregation. 833 
 834 
4.4 Conclusion 835 
 836 
Our meta-review supports the efficacy of online psychosocial oncology interventions for 837 
depression and stress, but at present there is insufficient evidence for distress, anxiety, QoL or 838 
wellbeing. Future research can seek to promote both intervention uptake and engagement by 839 
addressing participant anxiety around technology and perceived time burden. The existing 840 
evidence suggests that multi-component interventions and virtual clinician contact promote 841 
intervention efficacy. Future studies including head-to-head comparisons, and which are fully 842 
powered to conduct sub-group analyses, are needed to conclusively establish what works best 843 
for maximising recruitment, engagement, and efficacy.  844 



 26 

References 
 

   1.  Carrera PM, Kantarjian HM, Blinder VS. The financial burden and distress of patients 
with cancer: Understanding and stepping-up action on the financial toxicity of cancer 
treatment. CA Cancer J Clin 2018;68(2):153–165. PMID:29338071 

2.  Mehnert A, Hartung TJ, Friedrich M, Vehling S, Brähler E, Härter M, Keller M, Schulz H, 
Wegscheider K, Weis J, Koch U, Faller H. One in two cancer patients is significantly 
distressed: Prevalence and indicators of distress. Psychooncology 2018;27(1):75–82. 
PMID:28568377 

3.  Vehling S, Kissane DW. Existential distress in cancer: Alleviating suffering from 
fundamental loss and change. Psychooncology 2018;27(11):2525–2530. 
PMID:30307088 

4.  Carlson LE, Zelinski EL, Toivonen KI, Sundstrom L, Jobin CT, Damaskos P, Zebrack B. 
Prevalence of psychosocial distress in cancer patients across 55 North American cancer 
centers. J Psychosoc Oncol Routledge; 2019 Jan 2;37(1):5–21. PMID:30592249 

5.  Huang I-C, Brinkman TM, Armstrong GT, Leisenring W, Robison LL, Krull KR. Emotional 
distress impacts quality of life evaluation: a report from the Childhood Cancer Survivor 
Study. J Cancer Surviv 2017 Jun;11(3):309–319. PMID:28070769 

6.  Batty GD, Russ TC, Stamatakis E, Kivimäki M. Psychological distress in relation to site 
specific cancer mortality: pooling of unpublished data from 16 prospective cohort 
studies. BMJ 2017 Jan 25;j108. PMID:28122812 

7.  Hulbert-Williams NJ, Beatty L, Dhillon HM. Psychological support for patients with 
cancer: evidence review and suggestions for future directions. Curr Opin Support 
Palliat Care LWW; 2018;12(3):276–292. PMID:30074924 

8.  Teo I, Krishnan A, Lee GL. Psychosocial interventions for advanced cancer patients: A 
systematic review. Psychooncology 2019;28(7):1394–1407. [doi: 10.1002/pon.5103] 

9.  Beck AT. Cognitive therapy of depression. Guilford press; 1979. ISBN:0-89862-919-5 

10.  Hull SJ, Abril EP, Shah DV, Choi M, Chih M-Y, Kim SC, Namkoong K, McTavish F, 
Gustafson DH. Self-Determination Theory and Computer-Mediated Support: Modeling 
Effects on Breast Cancer Patient’s Quality-of-Life. Health Commun Routledge; 2016 Oct 
2;31(10):1205–1214. PMID:26881789 

11.  Ntoumanis N, Ng JYY, Prestwich A, Quested E, Hancox JE, Thøgersen-Ntoumani C, Deci 
EL, Ryan RM, Lonsdale C, Williams GC. A meta-analysis of self-determination theory-
informed intervention studies in the health domain: effects on motivation, health 
behavior, physical, and psychological health. Health Psychol Rev Routledge; 2021 Apr 
3;15(2):214–244. PMID:31983293 



 27 

12.  Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic motivation, 
social development, and well-being. Am Psychol American Psychological Association; 
2000;55(1):68.  

13.  Dilworth S, Higgins I, Parker V, Kelly B, Turner J. Patient and health professional’s 
perceived barriers to the delivery of psychosocial care to adults with cancer: a 
systematic review. Psychooncology 2014;23(6):601–612. PMID:24519814 

14.  Savioni L, Triberti S, Durosini I, Sebri V, Pravettoni G. Cancer patients’ participation and 
commitment to psychological interventions: a scoping review. Psychol Health Taylor & 
Francis; 2021;1–34.  

15.  Bártolo A, Pacheco E, Rodrigues F, Pereira A, Monteiro S, Santos IM. Effectiveness of 
psycho-educational interventions with telecommunication technologies on emotional 
distress and quality of life of adult cancer patients: a systematic review. Disabil Rehabil 
Taylor & Francis; 2019 Apr 10;41(8):870–878. PMID:29219027 

16.  Xu A, Wang Y, Wu X. Effectiveness of e-health based self-management to improve 
cancer-related fatigue, self-efficacy and quality of life in cancer patients: Systematic 
review and meta-analysis. J Adv Nurs 2019 Dec;75(12):3434–3447. PMID:31566769 

17.  Griffiths KM, Calear AL, Banfield M. Systematic review on Internet Support Groups 
(ISGs) and depression (1): Do ISGs reduce depressive symptoms? J Med Internet Res 
2009 Jul;11(3):1–20. PMID:19793719 

18.  Durosini I, Triberti S, Pravettoni G. Breast Cancer Survivors’ Attitudes Towards Internet-
Based Psychotherapy. Annu Rev Cyberthapy Telemed 2020 2020;201.  

19.  Alberts NM, Hadjistavropoulos HD, Titov N, Dear BF. Patient and provider perceptions 
of Internet-delivered cognitive behavior therapy for recent cancer survivors. Support 
Care Cancer Heidelberg, Netherlands: Springer Nature B.V.; 2018 Feb;26(2):597–603. 
[doi: http://dx.doi.org/10.1007/s00520-017-3872-8] 

20.  Boulley GE, Leroy T, Bernetière C, Paquienseguy F, Desfriches-Doria O, Préau M. Digital 
health interventions to help living with cancer: A systematic review of participants’ 
engagement and psychosocial effects. Psychooncology 2018;27(12):2677–2686. 
PMID:30152074 

21.  Fridriksdottir N, Gunnarsdottir S, Zoëga S, Ingadottir B, Hafsteinsdottir EJG. Effects of 
web-based interventions on cancer patients’ symptoms: review of randomized trials. 
Support Care Cancer 2018 Feb;26(2):337–351. PMID:28921391 

22.  Tarver WL, Haggstrom DA. The Use of Cancer-Specific Patient-Centered Technologies 
Among Underserved Populations in the United States: Systematic Review. J Med 
Internet Res 2019 Apr 23;21(4):e10256. PMID:31012855 

23.  Beatty L, Kemp E, Binnion C, Turner J, Milne D, Butow P, Lambert S, Yates P, Yip D, 
Koczwara B. Uptake and adherence to an online intervention for cancer-related 



 28 

distress: older age is not a barrier to adherence but may be a barrier to uptake. 
Support Care Cancer Springer; 2017;25(6):1905–1914. PMID:28155018 

24.  Brebach R, Sharpe L, Costa DSJ, Rhodes P, Butow P. Psychological intervention 
targeting distress for cancer patients: a meta-analytic study investigating uptake and 
adherence. Psychooncology 2016;25(8):882–890. PMID:26893285 

25.  Donkin L, Christensen H, Naismith SL, Neal B, Hickie IB, Glozier N. A Systematic Review 
of the Impact of Adherence on the Effectiveness of e-Therapies. J Med Internet Res 
2011 Aug 5;13(3):e1772. PMID:21821503 

26.  Becker LA, Oxman AD. 22 Overviews of reviews. Cochrane Handb Syst Rev Interv Wiley 
Online Library; 2008;607.  

27.  Cooper H, Koenka AC. The overview of reviews: Unique challenges and opportunities 
when research syntheses are the principal elements of new integrative scholarship. Am 
Psychol 2012;67(6):446. PMID:22352742 

28.  Grant MJ, Booth A. A typology of reviews: an analysis of 14 review types and 
associated methodologies. Health Inf Libr J 2009;26(2):91–108. PMID:19490148 

29.  Santos CM da C, Pimenta CA de M, Nobre MRC. The PICO strategy for the research 
question construction and evidence search. Rev Lat Am Enfermagem 2007;15(3):508–
511. PMID:17653438 

30.  Cuijpers P, van Straten A, Andersson G. Internet-administered cognitive behavior 
therapy for health problems: a systematic review. J Behav Med 2008;31(2):169–177. 
PMID:18165893 

31.  Beatty L, Lambert S. A systematic review of internet-based self-help therapeutic 
interventions to improve distress and disease-control among adults with chronic health 
conditions. Clin Psychol Rev 2013 Jun;33(4):609–622. PMID:23603521 

32.  Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med 
2009;6(7):e1000097. PMID:19621072 

33.  Ahmed I, Sutton AJ, Riley RD. Assessment of publication bias, selection bias, and 
unavailable data in meta-analyses using individual participant data: a database survey. 
BMJ British Medical Journal Publishing Group; 2012 Jan 3;344:d7762. PMID:22214758 

34.  Thomas J, Harden A. Methods for the thematic synthesis of qualitative research in 
systematic reviews. BMC Med Res Methodol 2008 Jul 10;8(1):45. [doi: 10.1186/1471-
2288-8-45] 

35.  Toivonen KI, Zernicke K, Carlson LE. Web-Based Mindfulness Interventions for People 
With Physical Health Conditions: Systematic Review. J Med Internet Res 2017 Aug 
31;19(8):e7487. PMID:28860106 



 29 

36.  Tian J, Zhang J, Ge L, Yang K, Song F. The methodological and reporting quality of 
systematic reviews from China and the USA are similar. J Clin Epidemiol 2017 May 
1;85:50–58. PMID:28063911 

37.  Agboola SO, Ju W, Elfiky A, Kvedar JC, Jethwani K. The effect of technology-based 
interventions on pain, depression, and quality of life in patients with cancer: a 
systematic review of randomized controlled trials. J Med Internet Res 2015 Mar 
13;17(3):e65. PMID:25793945 

38.  Chen Y-Y, Guan B-S, Li Z-K, Li X-Y. Effect of telehealth intervention on breast cancer 
patients’ quality of life and psychological outcomes: A meta-analysis. J Telemed 
Telecare 2018 Apr;24(3):157–167. PMID:28081664 

39.  Forbes CC, Finlay A, McIntosh M, Siddiquee S, Short CE. A systematic review of the 
feasibility, acceptability, and efficacy of online supportive care interventions targeting 
men with a history of prostate cancer. J Cancer Surviv Res Pract 2019;13(1):75–96. 
PMID:30610736 

40.  Goliță S, Băban A. A systematic review of the effects of Internet-based psychological 
interventions on emotional distress and quality of life in adult cancer patients. J Evid-
Based Psychother Presa Universitara Clujeana; 2019 Sep;19(2):47–78. [doi: 
10.24193/jebp.2019.2.13] 

41.  Hong Y, Peña-Purcell NC, Ory MG. Outcomes of online support and resources for 
cancer survivors: A systematic literature review. Patient Educ Couns 2012 
Mar;86(3):288–296. PMID:21798685 

42.  Ihrig A, Karschuck P, Haun MW, Thomas C, Huber J. Online peer-to-peer support for 
persons affected by prostate cancer: A systematic review. Patient Educ Couns 
[Internet] 2020 May 12; PMID:32475711 

43.  Larson JL, Rosen AB, Wilson FA. The Effect of Telehealth Interventions on Quality of Life 
of Cancer Patients: A Systematic Review and Meta-Analysis. Telemed J E-Health Off J 
Am Telemed Assoc 2018;24(6):397–405. PMID:29112484 

44.  McAlpine H, Joubert L, Martin-Sanchez F, Merolli M, Drummond KJ. A systematic 
review of types and efficacy of online interventions for cancer patients. Patient Educ 
Couns 2015 Mar;98(3):283–295. PMID:25535016 

45.  Moradian S, Voelker N, Brown C, Liu G, Howell D. Effectiveness of Internet-based 
interventions in managing chemotherapy-related symptoms in patients with cancer: a 
systematic literature review. Support Care Cancer 2018 Feb;26(2):361–374. 
PMID:28948360 

46.  Paul CL, Carey ML, Sanson-Fisher RW, Houlcroft LE, Turon HE. The impact of web-based 
approaches on psychosocial health in chronic physical and mental health conditions. 
Health Educ Res 2013 Jun;28(3):450–471. PMID:23660463 



 30 

47.  Qan’ir Y, Song L. Systematic review of technology-based interventions to improve 
anxiety, depression, and health-related quality of life among patients with prostate 
cancer. Psychooncology 2019;28(8):1601–1613. PMID:31222956 

48.  Seiler A, Klaas V, Tröster G, Fagundes CP. eHealth and mHealth interventions in the 
treatment of fatigued cancer survivors: A systematic review and meta-analysis. 
Psychooncology 2017;26(9):1239–1253. PMID:28665554 

49.  Triberti S, Savioni L, Sebri V, Pravettoni G. eHealth for improving quality of life in breast 
cancer patients: A systematic review. Cancer Treat Rev 2019 Mar;74:1–14. 
PMID:30658289 

50.  Wang Y, Lin Y, Chen J, Wang C, Hu R, Wu Y. Effects of Internet-based psycho-
educational interventions on mental health and quality of life among cancer patients: a 
systematic review and meta-analysis. Support Care Cancer Off J Multinatl Assoc 
Support Care Cancer 2020 Jun;28(6):2541–2552. PMID:32179998 

51.  Zhu J, Ebert L, Wai-Chi Chan S. Integrative Review on the Effectiveness of Internet-
Based Interactive Programs for Women With Breast Cancer Undergoing Treatment. 
Oncol Nurs Forum 2017 01;44(2):E42–E54. PMID:28222074 

52.  Ruland CM, Andersen T, Jeneson A, Moore S, Grimsbø GH, Børøsund E, Ellison MC. 
Effects of an Internet Support System to Assist Cancer Patients in Reducing Symptom 
Distress: A Randomized Controlled Trial. Cancer Nurs 2013 Feb;36(1):6–17. 
PMID:22495503 

53.  Varsi C, Gammon D, Wibe T, Ruland CM. Patients’ Reported Reasons for Non-Use of an 
Internet-Based Patient-Provider Communication Service: Qualitative Interview Study. J 
Med Internet Res 2013 Nov 11;15(11):e2683. PMID:24220233 

54.  Børøsund E, Cvancarova M, Moore SM, Ekstedt M, Ruland CM. Comparing Effects in 
Regular Practice of E-Communication and Web-Based Self-Management Support 
Among Breast Cancer Patients: Preliminary Results From a Randomized Controlled 
Trial. J Med Internet Res 2014 Dec 18;16(12):e3348. PMID:25525672 

55.  Lieberman MA, Golant M, Giese-Davis J, Winzlenberg A, Benjamin H, Humphreys K, 
Kronenwetter C, Russo S, Spiegel D. Electronic support groups for breast carcinoma. 
Cancer 2003;97(4):920–925. PMID:12569591 

56.  Wootten AC, Abbott J-AM, Meyer D, Chisholm K, Austin DW, Klein B, McCabe M, 
Murphy DG, Costello AJ. Preliminary Results of a Randomised Controlled Trial of an 
Online Psychological Intervention to Reduce Distress in Men Treated for Localised 
Prostate Cancer. Eur Urol 2015 Sep 1;68(3):471–479. [doi: 
10.1016/j.eururo.2014.10.024] 

57.  Baker TB, Hawkins R, Pingree S, Roberts LJ, McDowell HE, Shaw BR, Serlin R, Dillenburg 
L, Swoboda CM, Han J-Y, Stewart JA, Carmack-Taylor CL, Salner A, Schlam TR, McTavish 
F, Gustafson DH. Optimizing eHealth breast cancer interventions: which types of 



 31 

eHealth services are effective? Transl Behav Med 2011 Mar;1(1):134–145. 
PMID:21709810 

58.  Berry DL, Hong F, Halpenny B, Partridge AH, Fann JR, Wolpin S, Lober WB, Bush NE, 
Parvathaneni U, Back AL, Amtmann D, Ford R. Electronic Self-Report Assessment for 
Cancer and Self-Care Support: Results of a Multicenter Randomized Trial. J Clin Oncol 
2014 Jan 20;32(3):199–205. PMID:24344222 

59.  Zernicke KA, Campbell TS, Speca M, McCabe-Ruff K, Flowers S, Carlson LE. A 
randomized wait-list controlled trial of feasibility and efficacy of an online 
mindfulness–based cancer recovery program: the etherapy for cancer applying 
mindfulness trial. Psychosom Med 2014;76(4):257–267. PMID:24804884 

60.  Yoo W, Namkoong K, Choi M, Shah DV, Tsang S, Hong Y, Aguilar M, Gustafson DH. 
Giving and receiving emotional support online: Communication competence as a 
moderator of psychosocial benefits for women with breast cancer. Comput Hum Behav 
2014 Jan 1;30:13–22. PMID:24058261 

61.  Beatty L, Kemp E, Turner J, Butow P, Milne D, Yates P, Lambert S, Wootten A, Koczwara 
B. Moderators of intervention efficacy for Finding My Way: A web-based psychosocial 
intervention for cancer-related distress. Support Care Cancer [Internet] 2021 Jun 17 
[cited 2021 Jul 16]; PMID:34142280 

62.  Moskalenko MY, Hadjistavropoulos HD, Katapally TR. The complex association of 
barriers and interest in internet-delivered cognitive behavior therapy for depression 
and anxiety: informing e-health policies through exploratory path analysis. J Ment 
Health Routledge; 2020 Jul 25;0(0):1–10. PMID:32715841 

63.  McNair DM, Lorr M, Droppleman LF. Profile of Mood States, Educational and Industrial 
Testing Service. San Diego, USA; 1971.  

64.  Roth AJ, Kornblith AB, Batel-Copel L, Peabody E, Scher HI, Holland JC. Rapid screening 
for psychologic distress in men with prostate carcinoma: a pilot study. Cancer 
Interdiscip Int J Am Cancer Soc 1998;82(10):1904–1908. PMID:9587123 

65.  Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand 
Wiley Online Library; 1983;67(6):361–370.  

66.  Yeh M-L, Chung Y-C, Hsu M-YF, Hsu C-C. Quantifying Psychological Distress among 
Cancer Patients in Interventions and Scales: A Systematic Review. Curr Pain Headache 
Rep 2014 Mar;18(3):399. PMID:24500637 

 


