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Abstract

Aims: To synthesize the effectiveness of web-based psychosocial interventions on
self-efficacy, anxiety, depression, quality of life (QoL), non-specific psychological and
cancer-specific distress among patients with colorectal cancer (CRC).

Design: A systematic review and meta-analysis.

Data sources: Six databases (PubMed, PsycINFO, Embase, Scopus, CINAHL and
CNKI) were searched from inception to December 2021.

Review methods: Experimental/quasi-experimental studies involving patients with
CRC for the improvement of aforementioned outcomes were included. Two reviewers
screened and extracted the data, and assessed studies' methodological quality using
risk of bias tools. Meta-analyses and narrative syntheses were performed.

Results: Nineteen studies consisting of 1386 participants were identified. Cognitive-
behavioural therapy delivered online was the most common trialled web-based psychoso-
cial intervention. Meta-analyses revealed no positive effect for self-efficacy (standardized
mean difference 0.93, 95% Cl: 0.52 to 1.35, p<.01) and minimal benefit for QoL (mean
difference [MD] 2.83, 95% Cl: -0.31 to 5.98, p = .08) but significant positive effects for
anxiety (MD -2.23, 95% Cl: -3.31 to -1.14, p<.01) and depression (MD -2.84, 95% ClI:
-4.09 to -1.59, p<.01) among CRC survivors in the intervention group as compared with
the control group. Narrative synthesis suggested possible benefits in reducing distress.
Conclusion: Web-based psychosocial interventions are promising alternatives to
conventional delivery methods in reducing patients' anxiety, depression and distress.
However, evidence on self-efficacy and QoL remains inconsistent. More adequately
powered, well-designed trials with targeted and theory-based interventions are re-
quired to ascertain findings.

Impact: By highlighting the potential of web-based psychosocial interventions in re-
ducing anxiety and depression among CRC survivors, this review has put forth ben-
eficial information supporting the use and acceptance of web-based care delivery in
light of COVID-19 restrictions and nationwide lockdowns. Meanwhile, the paucity
of empirical support reflects the necessity of more extensive research to test and
improve other health outcomes.
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1 | INTRODUCTION

In 2020 alone, colorectal cancer (CRC) accounted for approxi-
mately 1.9 million new cases and 900,000 deaths worldwide, and
its outlook remains gloomy as numbers are projected to reach 3.2
million by 2040 (Xi & Xu, 2021). Over the years, despite enhanced
prospects of its cure, CRC continues to be a common malignancy
associated with considerable morbidity (Douaiher et al., 2017).
Characterized by altered bowel habits, rectal bleeding or blood in
stools, loss of appetite, persistent lethargy and unexplained weight
loss (Holtedahl et al., 2021), this chronic, debilitating disease exerts
longstanding and far-reaching impact on the individual's physical,
mental and social well-being (Hildebrandt et al., 2019). Surgery is the
first-line curative treatment for majority of the CRC survivors, yet
it is mostly associated with pain, fatigue, disrupted lives and iden-
tity, apprehension and helplessness among many other challenges
not limited to dietary restrictions, intolerance as well as bowel in-
continence (Smith et al., 2018; Worster & Holmes, 2009). Likewise
during radiation and chemotherapy, survivors experience neurologi-
cal and sensory deficits alongside nausea, vomiting, loss of appetite
and bodily weakness. Even after the active treatment phase, they
are not spared from functional decline, loss of independence and
the uncertainties of disease progression (Hildebrandt et al., 2019).
Those with an ostomy contend with frequent stoma bag leakage,
dislodgement, bleeding, obstruction, skin irritation, and often suffer
from embarrassment, social stigmatization and low self-esteem (Sun
etal., 2013).

1.1 | Background

Psychological outcomes such as self-efficacy, anxiety, depression,
distress and quality of life (QoL) are major determinants of overall
health and well-being, and the need for evaluating these indica-
tors cannot be further emphasized especially in the field of can-
cer (Simon et al., 2009). Self-efficacy is an important precursor to
adaptive coping and adjustment to illness, yet existing evidence
show that the level of self-efficacy among CRC patients is far
from ideal (Johansson et al., 2018; Qian & Yuan, 2012). Because
treatment for cancer is complex and multimodal, those with
poor self-efficacy are in danger of higher risks for complications
and side-effects (Sheetz et al., 2014; Slankamenac et al., 2017).
Consequently, their mental well-being may suffer alongside the
decline in physical health (Qian & Yuan, 2012). Earlier studies have
cited the prevalence of anxiety and depression among CRC survi-
vorstorange between 1.0% to 47.2% and 1.6% to 57% respectively
(Braamse et al., 2016; Medeiros et al., 2010; Peng et al., 2019), and
up to 30% receiving chemotherapy treatment are diagnosed with

mild to moderate depression (Medeiros et al., 2010). Apart from
such statistics, a significant proportion of them is plagued with
traumatic stress symptoms exacerbated by their fear of cancer re-
currence (Graca Pereira et al., 2012). The extent of psychological
morbidity and impaired QoL within this population is substantial
and worrying because of its grave implications. Several studies
highlighted that poor psychological health not only impedes re-
covery. Instead, it may even accelerate disease progression (Foster
et al., 2016; Trudel-Fitzgerald et al., 2020). This in turn impacts
their caregivers by increasing their burden and diminishing their
QoL (Cotrim & Pereira, 2008; Kershaw et al., 2015). Overtime, this
leads to significant work-related productivity losses and prema-
ture mortality costs (Hanly et al., 2013).

Ever since the World Health Organization (WHO) announced
the inclusion of psychosocial support as a mandatory component of
cancer treatment (World Health Organization, 2021a), an increas-
ing number of psychosocial interventions have been developed
and tested for their effectiveness in mitigating or cushioning the
detrimental effects of cancer. These non-pharmacological inter-
ventions often involve interpersonal relationships between and/
or among individuals and trained healthcare professionals (Treanor
et al., 2019), which are believed to be therapeutic as they build self-
efficacy for coping and reshape cognitive expectancies and illness
representations (Stanton et al., 2013). For CRC patients in particu-
lar, traditional psychosocial interventions such as psychoeducation,
cognitive-behavioural therapy (CBT) and supportive counselling
have generated some positive effects on mental health outcomes
and QoL (Lim et al., 2013; Mosher et al., 2017; Son et al., 2018).
However, little is known whether such effects are equivalent when
delivered through internet-based online platforms (i.e. websites,
mobile applications, virtual social networks), although these mo-
dalities have been thought to offer flexibility and overcome limita-
tions from poor recruitment, high attrition and the lack of blinding
(Heynsbergh et al., 2018). Moreover, few colorectal-specific re-
views incorporating meta-analyses have been conducted to date.
Evidence proposing the mechanism of psychosocial intervention
that is effectual and desirable is scarce, with a lack of focus on
self-efficacy as an examined outcome. With the current COVID-19
pandemic here to stay, the integration of interactive health com-
munication technologies into clinical settings has become a grow-
ing priority. This paradigm shift underscores a pressing need to
build a comprehensive health system through information, support
and coaching, as well as facilitate treatment decision making, en-
hance patient-caregiver communication and promote lifestyle be-
haviour change remotely. Given the rise in telehealth research in
recent years, this study will be the first to address a major gap by
evaluating the effectiveness of web-based psychosocial interven-
tions among CRC patients.
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2 | THE REVIEW

21 | Aims

This review aimed to: (i) synthesize the effectiveness of web-based
psychosocial interventions on self-efficacy, anxiety, depression,
QoL and other psychosocial outcomes among patients with CRC;
and (ii) explore attrition rates and satisfaction levels across the in-

cluded studies.

2.2 | Design

This systematic review and meta-analysis was guided by the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
etal., 2021) and the Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) statement (Page et al., 2021).

2.3 | Search strategy

Following the PICO (Population, Intervention, Control, Outcomes)
format, MeSH headings, synonyms and all possible word form vari-
ations were identified, listed and added into the search for the re-
spective concepts: population (CRC) and intervention (web-based,
psychosocial interventions). The initial search on five English:
PubMed, PsycINFO, Embase, Scopus, CINAHL and one Chinese
electronic database: CNKI was performed on January 05, 2021.
This search strategy was later reviewed by a senior medical librar-
ian, revised and repeated. Databases were searched individually
and sequentially, with results limited to English or Chinese language,
published experimental/quasi-experimental studies from inception
to December 08, 2021. The search strategy for each database is pre-
sented in Appendix S1.

2.4 | Eligibility criteria

Experimental/quasi-experimental studies involving (i) adults aged
18years and above; (ii) patients diagnosed with CRC regardless of their
treatment status; (iii) patients with a smartphone, tablet or internet
access; (iv) web-based psychosocial interventions; and (v) psychoso-
cial outcomes were included. Those involving (i) patients concurrently
receiving antipsychotic pharmacological treatment and/or undergoing

psychotherapy; (ii) dyadic or sexual outcomes were excluded.

2.5 | Selection process

The first author and the senior medical librarian performed the
systematic search together using the final search strategy. Records
were identified from the original database search and exported to
EndNote 20, as detailed in Figure 1. After the removal of duplicates,

titles and abstracts of all records were screened independently by
two reviewers (WSW and YJDC) according to the pre-defined crite-
ria listed under Table 1. The same two reviewers compared their lists
of relevant studies and thereafter retrieved all shortlisted studies
in full-text for independent eligibility assessment. Selected eligible,
full-text studies were compared between the two and discrepancies

were resolved by consulting a third reviewer (SHL).

2.6 | Quality appraisal

The Cochrane risk of bias tool (RoB 2) and the Risk Of Bias In Non-
randomized Studies - of Interventions (ROBINS-I) assessment tool
were used to appraise studies' risk of methodological bias. Each of
the included studies was independently assessed by two reviewers
(WSW and YJDC). A third reviewer (HGH) who was a methodological
expert supported decision-making in situations where an agreement
could not be reached.

2.7 | Data extraction

Data were extracted independently using the Cochrane Effective
Practice and Organization of Care (EPOC) data collection checklist
by two reviewers (WSW and YJDC). Examples of data extracted in-
clude the type of study, population and setting, description of in-
tervention components, outcomes and time-points of measurement,
and key findings (mean and standard deviation of outcome scores at
various time-points). Discrepancies in the extracted data were re-
solved through re-visitation of the original paper and other relevant
studies (e.g. study protocol). Authors of studies with ambiguous or
inadequate reporting were contacted for the retrieval of additional
data.

2.8 | Data synthesis

A narrative, qualitative synthesis of the included studies was
undertaken to describe clinical and methodological character-
istics, strengths and limitations as well as the relevance of in-
dividual study findings in relation to their intended aims and
interest (Campbell et al., 2020). Thereafter, meta-analyses were
performed on three or more similar studies estimating common
effects with combinable statistical continuous data where avail-
able (McKenzie et al., 2021). Following the inverse-variance ap-
proach described within the Cochrane Handbook of Systematic
Reviews of Interventions' recommendation (Deeks et al., 2021),
immediate post-intervention mean, standard deviation values and
sample sizes were extracted and entered into the Review Manager
5.4 software to tabulate the effect size. Fixed effect models were
used to analyse mean differences (MD) in outcomes measured by
the same instrument while random effect models were used to

pool standardized mean differences (SMD) in outcomes measured
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are represented by I? statistics of 25%, 50% and 75% which cor-
responds to small, moderate and high heterogeneity respectively.
Effect sizes were determined using Cohen values of 0.2 (small),
0.5 (medium) and 0.8 (large). Sensitivity analysis was not required
based on the authors' evaluation of the studies' risk of bias. Given
the significant heterogeneity of the included studies, subgroup
analysis was not performed.

A total of 2817 records were identified (Figure 1). Three relevant
studies were identified from hand-searching reference lists of the
included studies. Eventually, 19 studies were synthesized and criti-
cally appraised in the review, of which 10 were included in the meta-
analysis. Nine studies were excluded from the meta-analysis due
to reasons such as (i) the study only involved a single-arm (n = 2),
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TABLE 1 Eligibility criteria

Concepts Description

Studies whose sample included:

(i) adults aged 18years old and above;

(i) patients diagnosed with colorectal cancer; and

(iii) patients who have a smartphone, tablet or access
to internet; regardless of whether they were
receiving or had completed curative treatment
were deemed eligible.

Excluded studies were those conducted on:

(i) patients who were concurrently receiving
antipsychotic pharmacological treatment and/or
undergoing psychotherapy

Population

Interventions Studies that involved a psychosocial intervention
delivered via web-based modalities were included.

Psychosocial interventions were defined as ‘a non-
pharmacological intervention that involved an
interpersonal relationship between an individual
or a group of individuals and one or more trained
healthcare professionals’ (Treanor et al., 2019).
Some examples are: cognitive behavioural
therapy, stress management, relaxation training,
psychoeducation, psychotherapy, mindfulness,
counselling, supportive therapy and social skills
training.

Web-based was defined as “the use of wireless
technology to support the achievement of health
objectives” (World Health Organization, 2021b).
Such platforms include remote communication
or consultation, online chat, forum discussion,
decision support and aids or the propagation of
health information through cell phones, tablets,
computers, patient monitoring devices (wearable
sensors) and personal digital assistants. Studies
whose sole purpose was to collect data on
symptom reporting, promote uptake of colorectal
cancer screening or improve navigation were

excluded
Comparison  No selection criterion was set for this concept
Outcomes Studies that examined psychosocial outcomes such as

self-efficacy, anxiety, depression, distress, quality
of life were included. Those investigating cancer-
specific clinical outcomes such as treatment
side-effects or symptoms were also included, on
the pretext that the intervention was psychosocial
in nature

Excluded studies were those whose focus was on
reporting:

(i) dyadic, or sexual outcomes (e.g. sex-related distress)

This review included randomized controlled trials and
quasi-experimental (including single-arm pretest-
posttest) studies, both full-scale and pilot studies

Study design

(ii) CRC-specific data were unavailable (n = 3); (iii) outcomes exam-
ined were unique and could not be combined with any other studies
(n=4).

The key characteristics of each study are presented under
Appendices S2-S4. Among these 19 studies, 12 were randomized
controlled trials and 7 were quasi-experimental (among which 3
were single-group pretest-posttest studies). Eight were conducted

Wi LEYJ—5

within Asia Pacific (Australia, China and Korea), six in Europe
(Germany, Netherlands, Sweden, United Kingdom), three in America
and two in the Middle East. All studies were published in English
between 2013 and 2021. Only seven were specific to the CRC pop-
ulation (Avci et al., 2020; Giesler et al., 2017; Huang et al., 2021; Kim
et al., 2018; Rahimi et al., 2021; Song et al., 2021; Xia, 2020). The
remaining 12 studies were conducted on survivors of various cancer
types but involved CRC patients as reported in their participants'
clinical profiles. Approximately 1386 CRC patients across the 19
studies were involved. Three trials were conducted on newly diag-
nosed and early-stage cancer patients, five related to surgery, two
on patients about to or receiving chemotherapy, two on patients in
remission post-treatment, and seven did not specify.

Various psychosocial interventions were trialled including psy-
choeducation, acceptance and commitment therapy-based (ACT)
mindfulness, CBT, peer support, counselling and stress manage-
ment. These interventions were delivered through mobile applica-
tions (n = 6), websites, online portals or discussion forums (n = 10)
and blended modes (n = 3), with the duration of the treatment period
varying between 2weeks and 6 months. Among studies with con-
trol groups (n = 16), participants reportedly received either (i) no
intervention (n = 13) or a website with non-equivalent intervention
contents (n = 3).

Our primary outcome self-efficacy was evaluated in nine stud-
ies, albeit with different instruments both generic and disease-
specific. Eleven studies measured anxiety, with the majority using
the Hospital Anxiety and Depression Scale (HADS) and/or the
State-Trait Anxiety Inventory (STAI). Depression was examined in
11 studies as well, either through HADS or other tools as presented
under Appendices S5. Another commonly investigated outcome by
11 studies was QoL mainly measured by the European Organization
for Research and Treatment of Cancer Quality of Life Questionnaire
(EORTC QLQ-C30).

3.1 | Riskof bias inincluded studies

As our review comprised of both randomized and non-randomized
studies, the 12 RCTs were appraised for their methodological quality
using the RoB 2 tool for RCTs while the remaining 7 quasi-experimental
studies were assessed using the ROBINS-| tool in accordance to the
Cochrane Handbook guidelines (Sterne et al., 2021). Among the 12
RCTs, all except two studies (83.3%) provided adequate descrip-
tions of their random sequence generation process. These two stud-
ies stated the use of randomization but did not elaborate at length.
Nine (75%) were rated low risk for allocation concealment, with the
remaining 2 at an unclear risk due to missing or lack of information
on whether the envelopes were sequentially numbered, opaque and
sealed, and 1 at high risk because participants were grouped and the
randomization of small numbers of groups may have rendered the
intervention assignment predictable. Only three studies (25%) were
deemed to be at low risk for performance bias, which was achieved
by exposing control group participants to a similar website with
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non-equivalent content, or not informing participants of the presence
of another study arm. The rest were classified as unclear, while four
studies were found to be at high risk as authors declared that par-
ticipants could not be masked owing to the nature of the interven-
tion and were therefore aware of their groupings. Eight of the studies
(66.7%) had a low risk for detection bias, with 1 being unclear and the
remaining 3 being high risk as a result of non-blinding and insufficient
clarity on data collection methods which may have introduced asses-
sor interference on the subjective outcomes measured. All 12 studies
(100%) were judged to be at low risk of attrition bias with appropriate
handling and analysis of missing data. Ten (83.3%) studies showed no
deviations from their published protocols or registered clinical trial re-
cords, while two were at unclear risk due to the absence of protocol or
clinical trial records for comparison. The risk of bias summary is shown
in Figure 2, where the plus icon denotes a low risk, the query icon an
unclear risk, and the minus icon a high risk of bias. The methodologi-
cal quality of the other seven non-randomized studies measured by
ROBINS-I tool is as shown in Figure 3.

Among the remaining 7 non-RCTs, three studies (42.9%) had
a moderate risk of bias due to confounding because of significant
baseline differences between the treatment and control groups and
inappropriate group assignment based on the month or year of recruit-
ment. One study (14.3%) had a serious risk of bias in this domain as a
protocol amendment was submitted to include desirable characteris-
tics that would facilitate intervention acceptance. Two studies (28.6%)
were deemed to be at serious risk of selection bias due to the narrow
eligibility window set by authors with the intent of maximizing partic-
ipants' benefit from the intervention. For one study, the time frame
for recruitment of participants allocated to the respective study arms
did not coincide. Only one study (14.3%) demonstrated a serious risk
of bias in the classification of interventions as the nature, duration,
and contents of the intervention were not well-defined. Two studies
(28.6%) had a moderate risk of bias due to deviations as inferred from
the high dropout rate despite efforts from authors to eliminate this
possibility. There was no information to determine the risk of bias in
this aspect for one study as there was no protocol for comparison, lim-
ited description about the intervention or adherence rates. One study
(14.3%) had a serious risk of bias due to missing data as there was a
high attrition rate but no mention of how missing values were replaced
or if they were excluded from the analysis. In terms of bias in the mea-
surement of outcomes, four studies (57.1%) were rated moderate risk
as they involved subjective outcomes which could have been easily
influenced by the absence of blinding. Two (28.6%) were rated serious
risk because of the lack of clarity on how subjective data was collected,
which renders the accuracy of collected data questionable. None of

the studies (0%) showed bias in the selection of the reported results.
3.2 | Effectiveness of web-based psychosocial
interventions on self-efficacy

Nine studies examined the effect of web-based psychosocial in-
terventions on self-efficacy in this review; however, two were

‘ Blinding of participants and personnel (performance bias)

Beatty 2019

‘ . Random sequence generation (selection bias)

Chambers 2018

-~

@ | ® | @ | Allocation concealment (selection bias)
-

Duffecy 2013

~)
-~
~)

Giesler 2017

Hauffman 2020

-~

Murphy 2020

Rahimi 2021

~
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van der Hout 2020

® O OO G® ® ®| @ |selectve reporting (reporting bias)
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Wang 2018 22| @ ?
Wright 2021 ® 0 e +
Xia 2020 ® ® e ?

FIGURE 2 Risk of bias summary for randomized controlled trials
(n=12)

single-group pretest-posttest studies (Dragomanovich et al., 2021;
Northouse et al., 2014) and thus were excluded from the meta-
analysis. Participants' self-efficacy was evaluated using several
instruments including the National Institutes of Health Patient
Reported Outcomes Measure Information System (NIH PROMIS),
Cancer Behaviour Inventory-Brief form (CBI-B), General Self-
Efficacy scale (GSE), Stoma Self-Efficacy Scale (SSES), and a modi-
fied Korean self-efficacy scale. Our meta-analysis involving 1002
CRC participants from 7 studies showed significant differences
between the groups' self-efficacy (SMD 0.93, 95% Cl: 0.52 to
1.35, p<.01), favouring the control over the experimental group.
However, a substantially high level of heterogeneity was also found
to be present (12 = 89%, p <.01; Figure 4a).
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FIGURE 3 Risk of bias summary for non-randomized intervention studies (n = 7)

3.3 | Effectiveness of web-based psychosocial
interventions on anxiety

Eleven studies reported findings on anxiety, of which 4 were meas-
ured by the HADS, 2 by the STAIl and 1 each by the NIH PROMIS,
Depression Anxiety Stress Scales (DASS), Generalized Anxiety
Disorder Scale and the Self-rating Anxiety Scale (SAS). One study
employed both the HADS and STAI-S (Hauffman et al., 2020).

3.3.1 | Anxiety measured by the HADS

Of the five studies measuring anxiety by the HADS anxiety (HADS-A)
subscale, two were excluded from the meta-analysis as one was a
single-group study (Bargsund et al., 2019) while data were not avail-
able for the other study (Murphy et al., 2020). We used the fixed
effects model to pool data from the remaining three studies involv-
ing 86 and 91 participants in the experimental and control groups
respectively. Our forest plot (Figure 4b) revealed that web-based
psychosocial interventions significantly reduced anxiety (MD -2.23,
95% Cl: -3.31 to -1.14, p<.01) and was not statistically significant
for heterogeneity (> = 0%, p = .41).

3.3.2 | Anxiety measured by State-Trait Anxiety
Inventory (STAI-S)

Three studies used the STAI-S instrument instead and data were
similarly pooled for a meta-analysis using the fixed effects model. A
total of 127 and 147 participants from the respective experimental
and control groups were involved and our results showed positive
intervention effects on anxiety reduction similar to that of HADS-A
(MD -7.18, 95% Cl: -8.61 to -5.76, p < .01), despite significantly high
heterogeneity (1> = 91%, p <.01; Figure 4c).

3.4 | Effectiveness of web-based psychosocial
interventions on depression

Eleven studies examined the effects of web-based psychosocial
interventions on depression. Out of these 11 studies, six used the
HADS depression (HADS-D) subscale, two the patient health ques-
tionnaire (PHQ-2 and PHQ-9) and one each by the NIH PROMIS,
DASS and the Self-rating Depression Scale. Among the six which
used the HADS-D, only three studies involving 86 experimental
group participants and 91 control group participants were included
in the meta-analysis. The other three were excluded due to the fol-
lowing reasons: sample size was negligible (Duffecy et al., 2013;
Murphy et al., 2020) or the study only had a single arm (Bgrgsund
et al., 2019). Our forest plot (Figure 4d) results showed a statisti-
cally significant intervention effect on depression, favouring the
experimental group (MD -2.84, 95% Cl: -4.09 to -1.59, p<.01).
Heterogeneity was also observed to be low and was statistically in-
significant (12 = 28%, p = .25).

3.5 | Effectiveness of web-based psychosocial
interventions on QoL

Eleven out of 14 studies included in the review examined QoL as one
of their study outcomes. Of these, majority (n = 4) used the EORTC
QLQ-C30 while the others used various tools (refer to Supporting
Information 5) and thus was not meaningful or appropriate to be
included in the meta-analysis. Among the 4 studies, data were una-
vailable for one study. Our results from using a fixed effects model
(Figure 5) to pool data from 107 experimental group participants and
104 control group participants showed a non-significant interven-
tion effect supporting the control group (MD 2.83, 95% Cl: -0.31 to
5.98, p = .08) although no statistically significant heterogeneity was
found (1> = 0%, p = .43).
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl 1V, Random, 95% ClI
Giesler 2017 93.73 1.62 103 91.29 2.01 109 14.8% 1.33[1.03, 1.63] *
Huang 2021 23.18 2.03 62 21.06 1.91 57 14.1% 1.07 [0.68, 1.45] =
Kim 2018 51.34 8.83 59 47.63 10.8 59 14.2% 0.37[0.01, 0.74] ™
Song 2021 7219 12.99 43 65.48 12.7 42 13.6% 0.52[0.08, 0.95]
van der Hout 2020 90.64 11.23 80 88.07 9.41 72 14.6% 0.25[-0.07, 0.57] o
Wang 2018 91.71 8.06 76 75.36 13.27 85 14.4% 1.46 [1.11,1.81] -
Xia 2020 110.58 20.36 81 80.62 18.53 74  14.3% 1.53[1.17, 1.89] =
Total (95% Cl) 504 498 100.0% 0.93[0.52, 1.35] ‘
Heterogeneity: Tau? = 0.28; Chi? = 56.90, df = 6 (P < 0.00001); I = 89% 1=0 ; : ; 1=0
Test for overall effect: Z = 4.45 (P < 0.00001) Favours [experimental] Favours [control]
(a) Self-efficacy
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Hauffman 2020 6 2.08 15 8.14 4.44 22 25.8% -2.14[-4.27,-0.01] =
Kim 2018 3.61 248 59 6.14 454 59 67.5%  -2.53[-3.85,-1.21] '.'
van de Wal 2017 7.58 3.31 12 71 6.06 10 6.7% 0.48 [-3.72, 4.68] -
Total (95% Cl) 86 91 100.0%  -2.23[-3.31,-1.14] ‘
Heterogeneity: Chiz = 1.81, df = 2 (P = 0.41); I2 = 0% 1=0 ; : é 1=0
Test for overall effect: Z = 4.03 (P < 0.0001) Favours [experimental] Favours [control]
(b) Anxiety (HADS-A)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Avci 2020 42.3 5.2 31 46 4.6 51 40.9% -3.70 [-5.92, -1.48] L]
Hauffman 2020 4119 693 15 46.2 4.76 22 124% -5.01 [-9.04, -0.98] "
Xia 2020 27.21 6.88 81 38.02 6.33 74 46.7% -10.81[-12.89, -8.73] i
Total (95% Cl) 127 147 100.0% -7.18 [-8.61, -5.76] ‘
Heterogeneity: Chi = 22.23, df = 2 (P < 0.0001); I> = 91% 150 Es ! 5’ 150
Test for overall effect: Z =9.91 (P < 0.00001) Favours [experimental] Favours [control]
(c) Anxiety (STAI-S)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Hauffman 2020 5.14 4.41 15 6 441 22 18.8% -0.86 [-3.75, 2.03] =
Kim 2018 5.85 35 59 9.36 47 59  704%  -3.51[-5.01,-2.01] .
van de Wal 2017 458 3.32 12 6.5 5.34 10 10.9% -1.92[-5.73, 1.89] 1
Total (95% Cl) 86 91  100.0%  -2.84[-4.09, -1.59] ‘
Heterogeneity: Chi2 = 2.79, df = 2 (P = 0.25); I2 = 28% 1=0 é : 5‘ 1=0
Test for overall effect: Z = 4.44 (P < 0.00001) Favours [experimental] Favours [control]

(d) Depression (HADS-D)

FIGURE 4 Forest plot of meta-analysis for self-efficacy, anxiety (HADS-A), and anxiety (STAI-S), depression (HADS-D). (a) Self-efficacy.
(b) Anxiety (HADS-A). (c) Anxiety (STAI-S). (d) Depression (HADS-D). HADS, Hospital Anxiety and Depression Scale; STAI, State-Trait
Anxiety Inventory
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Hauffman 2020 7329 19.49 15 72.41 22.11 22 5.4% 0.88[-12.63, 14.39] >
van der Hout 2020 90.64 11.23 80 88.07 9.41 72 91.6% 2.57 [-0.71, 5.85] B .
van der Wal 2017 73.61 16.22 12 59.17 2529 10 3.0% 14.44[-3.72, 32.60] >
Total (95% Cl) 107 104 100.0% 2.83[-0.31, 5.98] “
Heterogeneity: Chi2 = 1.67, df = 2 (P = 0.43); I = 0% f f f ;
-10 -5 0 5 10

Test for overall effect: Z=1.77 (P = 0.08) )

Favours [experimental] Favours [control]

FIGURE 5 Forest plot of meta-analysis for quality of life (EORTC QLQ-C30)

3.6 | Other psychosocial outcomes

3.6.1 | Non-specific psychological distress

Apart from the aforementioned outcomes, the effects of web-based
psychosocial interventions on non-specific psychological and emo-
tional distress, subjective and mental well-being were considered by
five studies (Chambers et al., 2018; Murphy et al., 2020; Northouse
et al., 2014;Rahimi et al., 2021; Wright et al., 2021). However, due to
the use of various tools and unavailability of colorectal-specific data, a
narrative synthesis was undertaken. Psychosocial interventions in four
of the studies were delivered through web pages, while one was deliv-
ered through a blended (phone and virtual social networks) mode. Two
were based on CBT (Chambers et al., 2018; Murphy et al., 2020), one
was guided by the stress-coping theory (Northouse et al., 2014) but
the other two did not specify (Rahimi et al., 2021; Wright et al., 2021).
Findings on the effectiveness of web-based psychosocial interventions
on non-specific psychological distress were largely supportive of its
benefits in alleviating distress and enhancing well-being. For instance,
the CRC-specific double-blinded RCT by Rahimi et al. (2021) reported
significant improvements in mean subjective well-being scores for
the intervention group after a month of exposure to a peer support
programme over the phone and virtual social networks (p<.001), as
compared with the control group. For Chambers et al. (2018), interven-
tion effects were non-significant from the intention-to-treat analysis
(p = .22) but statistically significant when a secondary per-protocol
analysis restricted to participants with over 50% completion of the
6-core CBT programme over an 8-week intervention period was per-
formed (p = .03, 95% Cl: 0.04 to 0.99, d = .52), as compared with the
static patient education website control group. The study by Murphy
et al. (2020) found a large between-group effect size for distress

(g = 1.56) but did not report its corresponding p-value.

3.6.2 | Cancer-specific distress

Four studies in this review examined cancer-specific distress but
data was unavailable for a meta-analysis as well (Beatty et al., 2019;
Chambers et al., 2018; Dragomanovich et al., 2021; van de Wal
et al., 2017). All except one study involved CBT interventions;
two were delivered via web pages (Beatty et al., 2019; Chambers

et al., 2018) while one utilized the blended mode (van de Wal
et al., 2017). Results also suggested that web-based psychosocial in-
terventions might be beneficial for reducing cancer-specific distress.
Only Beatty et al.'s (2019) saw no significant differences between
groups across all follow-up time-points at post-intervention (p = .74),
3-months (p = .93) and 6-months post-intervention (p = .94). van de
Wal et al. (2017) found significant improvement in cancer-specific
distress for the blended-CBT group as compared with the control
group (p =.008, 95% Cl: -14.008 to -2.205, d = .54). For Chambers
et al. (2018), a significant decrease in cancer-specific distress
(p = .02, 95% Cl: 0.15 to 1.10, d = .63) was reported from the per-
protocol analysis involving participants with over 50% completion of

the intervention, as compared with the control group.

3.7 | Attrition rates and satisfaction levels

Drop-out attrition (referring to incomplete assessments) and non-
usage attrition (referring to incomplete intervention) were assessed
across the 19 included studies. Most of the studies (17 of 19 in total)
presented the Consolidated Standards of Reporting Trials (CONSORT)
flow chart and based on the reported data, the drop-out attrition rate
ranged from as low as 0% to 31% for the control group and 0% to
49% for the intervention group. The non-usage attrition rate was only
reported in 7 of the 19 studies and ranged between 34% and 90%.
One study saw an average of 21 logins per participant, exceeding the
expected login count of 16 times over the 8-week intervention pe-
riod (Duffecy et al., 2013). Another stated the mean website usage
time to be approximately 42 min for a 2-week intervention (Giesler
et al., 2017). Others sought user feedback through satisfaction lev-
els, ease of use, perceived benefits and frequently accessed sections
of the web-based intervention (Bgrgsund et al., 2019; Chambers
et al., 2018; Hauffman et al., 2020; Murphy et al., 2020; Northouse
etal., 2014; Song et al., 2021; Xia, 2020). In general, study participants
were receptive and had positive responses to the web-based interven-
tion they underwent. Common findings included participants appreci-
ating the accessibility, flexibility, availability of information and help.
For example, the entire trial population (100%) in Song et al.'s (2021)
study felt more optimistic after the 6-week self-management inter-
vention programme, with 95% of them rating the app information use-
ful and 86% rating the group discussion meaningful. Similarly, Murphy
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et al. (2020) saw 83% of their participants indicating that they were
‘mostly satisfied’ or ‘very satisfied’ with the internet-delivered CBT.
In Duffecy et al.'s (2013) Project Onward study, mindfulness and re-
laxation were identified as the more popular lessons (16%), and almost
half (42%) of the participants found peer sharing valuable. In terms
of feasibility, Northouse et al. (2014) noted that there was higher
retention despite the slower enrolment rate as compared with their
preceding face-to-face study. Additionally, usage as intended was also
found to be significantly associated with higher education, having a
partner and not being employed at the time of the study (van der Hout
et al., 2020). The mean age of participants was also relatively young
(range: 27-71years old) which is worthy of consideration in the inter-

pretation of findings.

4 | DISCUSSION

This review evaluated the effectiveness of web-based psychosocial
interventions on self-efficacy (primary outcome), anxiety, depres-
sion, QolL, non-specific psychological and cancer-specific distress,
as well as its attrition and satisfaction rates based on 19 studies in-
volving a total of 1386 CRC patients.

Findings from the meta-analyses did not support the effec-
tiveness of web-based psychosocial interventions in enhancing
self-efficacy. It is worthwhile to note that despite pooling colorectal-
specific data into the meta-analysis, only five of the seven studies
were conducted on CRC patients alone (Giesler et al., 2017; Huang
et al,, 2021; Kim et al., 2018; Song et al., 2021; Xia, 2020). Hence, it
may be possible that the interventions were not sufficiently targeted
to generate an effect on CRC participants' self-efficacy levels. That
being said, a closer examination of the individual findings of the five
colorectal-specific studies saw four of them reporting significant im-
provements in self-efficacy among experimental group participants
as compared with the control group (all p <.05). All four studies used
mobile applications to deliver their psychosocial content lasting 2-
weeks to 6-months during the perioperative period. Only Giesler
et al.'s (2017) study which used a website found no significant differ-
ence between the groups at 2 and 6-weeks post-intervention, which
the authors themselves were unable to explain, stressing the need
for identification of confounders that may facilitate or hinder self-
efficacy. When compared with an earlier review of trials involving
psychosocial interventions delivered traditionally on CRC patients
(Mosher et al., 2017), only one of the 14 included trials examined
self-efficacy as an outcome and reported significant improvements
over 6-months (Zhang et al., 2014). None of the trials at present,
regardless of their delivery modality, investigated the potential in-
fluence of sociodemographic and clinical factors such as profession,
personality, education, cancer stage, complication and recurrence
on self-efficacy, whose relationships have been established in a
cross-sectional study (Qian & Yuan, 2012). On this basis, it is difficult
to establish the factors that contribute to the effectiveness of these
interventions in raising self-efficacy. Yet, the limited empirical evi-
dence suggests that theory-guided content specific to CRC and the

use of mobile applications as the delivery format may well be useful
implications for future trials, given no discrepancy found between
groups among baseline socio- and clinical characteristics. More ex-
tensive, robust research using consistent and appropriate tools is
also required to ascertain existing findings.

Five studies found web-based psychosocial interventions to
significantly alleviate anxiety among CRC patients regardless of the
measurement tool used, length of intervention duration and delivery
mode. This finding concurred with results from past reviews (Lim
et al., 2013; Mosher et al., 2017) involving conventionally-delivered
progressive muscle relaxation training (Cheung et al., 2003), tailored
psychoeducation (O'Connor et al., 2014) and a self-efficacy enhanc-
ing intervention (Zhang et al., 2014) evaluated over a time span of
5-weeks to 6-months. A significantly large extent of heterogene-
ity was, however, noted among the three studies included in the
State-Anxiety (STAI-S) meta-analysis (Avci et al., 2020; Hauffman
et al., 2020; Xia, 2020). While the risk of bias being comparable
across these studies would render a sensitivity analysis unneces-
sary, our forest plot at face value suggests that Xia's (2020) study
was inherently different from the other two. Participants enrolled in
Xia's (2020) study were those who had a permanent colostomy after
colorectal surgery and yet when compared against the chemother-
apy sample in Avci et al.'s (2020) study and the newly diagnosed and/
or cancer relapse sample in Hauffman et al.'s (2020) study, this sam-
ple had relatively lower anxiety scores. All three studies comprised
of outpatients. Although the reasons behind such observations
are not clearly known, plausible explanations ascribed to the clini-
cal profiles of participants differing at varying time-points of their
treatment continuum, as well as the involvement of a family care-
giver during intervention delivery can be deduced. Furthermore, the
significant reduction in colostomy-related complications within the
experimental group 3-months after discharge may also have contrib-
uted to low anxiety levels among Xia's (2020) population. The lack of
conclusive evidence reflects a need for longitudinal studies to trend
anxiety levels throughout the fluctuating illness trajectory since ear-
lier studies argue that treatment types, setting and screening meth-
ods are influencing factors (Graca Pereira et al., 2012; Niedzwiedz
et al., 2019) but were not controlled for in the aforementioned trials.

Positive results supporting the effectiveness of web-based psy-
chosocial interventions in reducing depression were similarly shown
in the current meta-analysis (Hauffman et al., 2020; Kim et al., 2018;
van de Wal et al., 2017). Our results were in tandem and parallel
to reports from reviews of psychosocial interventions for CRC pa-
tients (Lim et al., 2013; Mosher et al., 2017). In this meta-analysis,
the interventions of two studies were anchored in CBT while one
was developed based on Bandura's self-efficacy theory. Participants'
depression levels were measured between 1- and 10-months from
baseline and this is useful information for future work considering the
appropriate duration required to achieve such intervention effects.

QoL was the most common outcome measured by 11 of the
19 studies included in this review, but due to a wide spectrum
of measurement tools used and at varying time-points, a meta-
analysis could only be performed on three of the studies with
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available EORTC QLQ-C30 data (Hauffman et al., 2020; van de Wal
et al., 2017; van der Hout et al., 2020). According to our findings,
the effects of web-based psychosocial interventions on QoL were
non-significant and this agreed with majority of the trials included in
both the 2013 and 2017 systematic reviews involving convention-
ally delivered psychosocial interventions. However, significant pos-
itive effects were reported for both overall-QoL (Kim et al., 2018)
and selective QoL subscales (Xia, 2020) among colorectal-specific
studies which did not use EORTC QLQ-C30. A recent review by
Son and colleagues in 2018 (Son et al., 2018) indicated that homo-
geneous interventions with a small effect had a statistically signif-
icant benefit on QoL across eight studies featuring 2117 patients
in total. Their subgroup analysis found a small effect size for the
face-to-face modality but no significant improvements in QoL for
the non-face-to-face modalities (i.e. coaching, telephone interviews
and meetings). Moreover, results were statistically insignificant to
decipher if longer intervention duration is associated with a larger
effect size. Given the complexity of this multifaceted outcome vari-
able, there is a need for tighter definitions and careful design of
more effective psychosocial interventions. Future work ought also
to assess physical outcomes simultaneously in order to gain a better
understanding of the observed intervention effects.

Besides the aforementioned specific outcomes, narrative find-
ings suggest that web-based psychosocial interventions were likely
to improve non-specific psychological and cancer-specific distress.
Despite this tentative conclusion, these results highlight that high
intervention adherence is essential to achieve the desired effects.

Higher drop-out numbers for the intervention group as com-
pared with the control group was congruent with studies involv-
ing conventionally-delivered psychosocial interventions (Mosher
et al., 2017). In fact, the drop-out rate was approximately 20% or
below in all except one study (Avci et al., 2020). This particular study
delivered a blended psychosocial programme which was discontin-
ued by a substantial proportion of participants due to the home visit
component. Although a minor finding, this preliminary evidence
point to a gradual shift in participants' preference from physical,
in-person to web-based psychosocial interventions. This is further
ascertained by the high satisfaction rates reported by the handful of
feasibility studies included in this review. In this regard, greater at-
tention should be paid to recording and reducing non-usage attrition.
This may help explain null or insignificant findings, while at the same
time promoting the uptake of accountability among participants re-
ceiving remotely-delivered interventions. Ensuring standardization
and consistency in the measurement of these indicators will be an

important goal that warrants consideration in future research.

4.1 | Limitations

To the best of our knowledge, this is the first systematic review to
examine the effectiveness of web-based psychosocial interventions
on patients with CRC. The stringent eligibility criteria and definitions
put in place were advantageous in guiding and ensuring a rigorous

appraisal and selection process. The search including a Chinese da-
tabase was a key strength given the rapid uptake of eHealth and
mHealth applications among the Chinese-speaking population within
the past decade (Han et al., 2020). However, this review had several
limitations and findings should therefore be interpreted with caution.
Firstly, a relatively small number of studies were pooled in the meta-
analyses and the small sample sizes may have reduced the statistical
power of the actual intervention effects. Next, intervention effects
may have been diluted in our analysis due to the scarcity of colorectal-
specific trials which led to the need for data extraction of colorec-
tal data from generic cancer studies. Moreover, despite efforts to
streamline the retrieved data pool, diverse delivery modalities, inter-
vention mechanisms, measurement tools used and at varying time-
points across studies led to a difficult and challenging synthesis of
the effectiveness of web-based psychosocial interventions. Subgroup
analyses were also not possible with the limited number of CRC-
specific studies. Finally, the lack of definition and insufficient descrip-
tion of intervention contents in some studies may have compromised

the accuracy and extent of generalizability of our findings.

4.2 | Implications for future research and practice
Web-based modalities offer quick, convenient, flexible and
widely accessible care, and are a promising alternative to their
traditional face-to-face counterparts during this COVID-19 era.
Notwithstanding the supportive evidence, there remains a press-
ing need for more adequately powered trials conducted on the
CRC population, with targeted interventions introduced within a
particular treatment period (i.e. surgery, chemotherapy, radiation
therapy) and the use of consistent measurement tools to ascertain
the validity of existing findings. More information concerning the
appropriate dosage and duration of web-based psychosocial in-
terventions are required and most importantly, efforts should be
made to examine the impact of potential confounders and control
such factors wherever possible.

5 | CONCLUSION

Web-based psychosocial interventions effectively ameliorate anxi-
ety and depression among patients with CRC but do not substan-
tially improve self-efficacy or QoL. Based on our narrative synthesis,
findings were suggestive of potential benefits in the reduction of
distress among participants with higher intervention completion
rates. It may be fitting in this day and age for more extensive test-
ing of alike interventions so as to maximize the efficacy of remotely
delivered psychosocial care for those with CRC.
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