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Abstract
Purpose To systematically review evidence regarding the benefits of Internet-based psycho-educational interventions among
cancer patients.
Methods We performed a systematic review with meta-analysis and qualitative evidence synthesis. Systematic searches for pub-
lished studies in English or Chinese identified eligible randomized and clinical controlled trials. The following databases were
searched: Medline, Embase, CINAHL, PsycINFO, Web of Science, Cochrane Central Register of Controlled Trials (CENTRAL),
Proquest Digital Dissertations, Foreign Medical Retrieval System, China National Knowledge Infrastructure, China Science and
Technology Journal Database, China Wanfang Database, and Taiwanese Airiti Library. We also searched the gray literature and
reviewed reference lists from relevant articles. Studies were scored for quality using the Cochrane Risk of Bias Tool.
Results Seven eligible studies (1220 participants) were identified that used three intervention tools: website programs (n = 5), e-
mail counseling (n = 1), and a single-session psycho-educational intervention (n = 1). The quality of all studies was moderate.
The meta-analysis showed that Internet-based psycho-educational interventions had a significant effect on decreasing depression
(standardized mean difference (SMD) − 0.58, 95% confidence interval (CI) (− 1.12, − 0.03), p = 0.04) and fatigue (mean differ-
ence (MD) − 9.83, 95%CI (− 14.63, − 5.03), p < 0.01). However, there was no evidence for effects on distress (SMD − 1.03, 95%
CI (− 2.63, 0.57), p = 0.21) or quality of life (MD 1.10, 95% CI (− 4.42, 6.63), p = 0.70).
Conclusion Internet-based psycho-educational interventions reduce fatigue and depression in cancer patients. More rigorous
studies with larger samples and long-term follow-up are warranted to investigate the effects of these interventions on cancer
patient quality of life and other psychosocial outcomes.
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Introduction

Cancer is the highest barrier to increasing life expectancy and
may be the leading cause of death worldwide in the twenty-
first century [1]. The process of treating cancer is usually
complex. The side effects of cancer treatments (e.g., chemo-
therapy, radiation therapy) may have an impact on cancer
patients’ self-efficacy and quality of life (QoL) and their phys-
ical function [2]. Even after treatment, cancer survivors con-
tinue to face a variety of difficulties and challenges that can
affect their QoL [3], a term describing the modification and
enhancement of life attributes. There are a few common symp-
toms in patients with cancer, such as anxiety, depression, and
fatigue [4–7]. In addition to physical symptoms, patients fre-
quently struggle with psychological issues [8, 9]. Moreover,
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cancer patients often lack confidence [10] or feel ill-prepared
to effectively manage life following cancer treatment,
resulting in a common need for information [11]. These
cancer-related sequelae may significantly impact patient men-
tal health and QoL [12, 13]. In response, supportive and reha-
bilitative services may be used to promote health [14].
Furthermore, cancer survivors may feel a need to cope with
and relieve symptoms after treatment [15].

Background

Psycho-educational interventions are defined as information
provided about health-related condition and management
[16]. Psycho-educational interventions combine patient edu-
cation with activities [17, 18], such as structured, time-limited
interventions consisting of stress management, health educa-
tion, and psychological support [19]. This differs from psy-
chosocial interventions that represent less specific interven-
tions through social support, suggestions, and encouragement
in order to improve mental health [20]. There is considerable
overlap between psycho-educational interventions and specif-
ic psychotherapies, such as cognitive behavioral therapy
(CBT) and family-focused therapy (FFT) [21]. CBT can be
conducted individually and in a group, family involvement,
and the computer or Internet-based [22], which can be includ-
ed as a component of psycho-education.

Given the educational and support needs of patients regard-
ing their disease, they increasingly use online resources to
learn how to cope with illness, as opposed to traditional psy-
chosocial resources such as healthcare professionals, family
members, and friends [23]. A systematic review has shown
that e-Health interventions (e.g., teleconference, interactive
app-based project, and internet-based program) can improve
fatigue and self-efficacy in cancer survivors [24]. The Internet
has various advantages, including accessibility, availability,
and anonymity, which can overcome spatial, temporal, and
psychological barriers [25]. The online environment can allow
anonymous access to information and support, at anytime,
anywhere, and in a format easily tailored and personalized
for patients [26, 27]. Thus, use of the Internet has facilitated
numerous new ways to deliver psycho-educational interven-
tions to cancer patients [28].

The Internet is used more frequently for particular types of
intervention and to provide psycho-oncological support [27,
29]. Cancer patients use the Internet to seek information after
diagnosis [30]. Recent studies have integrated the use of the
Internet into patient care through information support [31],
peer support groups [32, 33], patient forums [34], and thera-
peutic games [35]. Several online interventions are therapist
guided and appear to have similar efficacy as face-to-face
interventions [21]. Hence, this is a promising medium to de-
liver psycho-oncological interventions [27]. Several stand-

alone web-based psychosocial interventions have been evalu-
ated; however, only preliminary results have been published
[32, 36–38]. Studies have explored the effects of Internet-
based psycho-educational interventions on QoL [39], distress
[40], anxiety [41], and fatigue [42]. These studies included
different instruments, durations, frequencies, and outcomes.
Furthermore, several groups investigated the use and effects
of Internet-based self-help and reported meaningful results;
for example, the use of discussion boards can improve social
support [43, 44]. To date, evidence regarding the effects of
Internet-based psycho-educational intervention on cancer pa-
tients has not been synthesized for clinical practice.

The review

Aims

The aim of this review was to evaluate the available evidence
regarding the effects of Internet-based psycho-educational in-
terventions on mental health and QoL among cancer patients.

Design

This systematic review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) statement, using the order prescribed by
the Cochrane Collaboration. The protocol for this systematic
review was registered in PROSPERO (registration number:
CRD42018097205).

Search methods

Articles were identified through a systematic search of 12
electronic databases: Medline, Embase, Cochrane Central
Register of Controlled Trials (CENTRAL), PsycINFO, Web
of Science, Cochrane Central Register of Controlled Trials,
Proquest Digital Dissertations, Foreign Medical Retrieval
System, China National Knowledge Infrastructure, VIP
Journal Integration Platform, China Wanfang Database, and
Taiwanese Airiti Library, from their inception to March 2019.
We also reviewed the bibliographies of relevant review arti-
cles to identify additional publications. Search strategies were
tailored for each database (see Additional file 1).

Inclusion criteria

The inclusion criteria were as follows:

(a) Study designs: randomized controlled trials or clinical
controlled trials in English or Chinese;

(b) Participants: patients with confirmed diagnosis of any
cancer, with no restriction on the age, sex, or ethnicity;
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(c) Interventions: Internet-based instruments such as websites,
smartphone applications, online games, and online video
for conducting psycho-education interventions.
Meanwhile, interventions were required to meet the defini-
tion of psycho-education or use material related to psycho-
education or as a component of psycho-education;

(d) Controls: eligible controls were required to receive stan-
dard care or usual care, or be a conditional control group;

(e) Outcomes: studies were eligible if a mental health out-
come (e.g., QoL, depression, anxiety, distress, life satis-
faction) was assessed.

Exclusion criteria

(a) Study designs: other types of studies (e.g., observational,
review, protocol, case reported) were excluded;

(b) Participants: patients who could not use internet by
themselves or had cognitive disorders;

(c) Interventions: participants who were receiving other
types of interventions (e.g., music therapy, life review
therapy, or group-based or family involvement cognitive
therapy);

(d) Studies without available full-text articles were
excluded.

Search outcomes

After analyzing the characteristics of the selected studies, two
reviewers codified and organized the articles. The extracted
data included publication details, study designs, participants,
sample sizes, interventions, facilitators, settings, outcomes,
measuring instruments, and results. Data were independently
extracted by two reviewers, and a consensus was reached by
consulting with a senior researcher. The reliability (kappa val-
ue) between the two reviewers was 0.830 (p < 0.001). If any
information was missing or unclear, the original authors were
contacted by e-mail for more information.

Quality appraisal

The tool provided by the Cochrane Collaboration was used to
assess the risk of bias based on the adequacy of sequence
generation, allocation concealment, blinding of patients and
personnel, blinding of outcome assessment, reporting of in-
complete outcome data, selective outcome reporting, and oth-
er sources of bias [45]. The risk of bias for each outcome was
categorized into three levels: low, high, and unclear. The qual-
ity of included studies was independently assessed by the two
researchers. Disagreements were resolved by discussion, or if
unsuccessful, by consulting the senior researcher. The inter-
rater reliability (kappa value) was 0.874 (p < 0.001).

Data abstraction

The data extraction forms for each publication included in the
review were independently completed by the two reviewers.
They read each article and recorded information regarding the
study design, participants, intervention characteristics, and
outcomes. Data extraction forms were used to complete a
narrative synthesis of the results. Additionally, evidence re-
garding the effects of Internet-based psycho-educational inter-
ventions on the mental health and QoL of cancer patients was
synthesized by collating the publication details, study designs,
participants, interventions, samples, primary outcomes, mea-
suring instruments, and results, in a narrative manner. Any
discrepancy or uncertainties were resolved through regular
meetings and discussion among the research team.

Data synthesis

Data synthesis was performed using Revman Manager 5.3,
and all numeric outcome data were double entered to prevent
data entry errors. Heterogeneity was quantified using I2 statis-
tics. When I2 < 50%, a fixed effects model was used. Where
there was evidence of a significant heterogeneity (I2 ≥ 50%), a
random effects model was applied. A narrative overview was
taken when I2 > 75%. For continuous data that used the same
scale, the mean difference (MD) was chosen as the summary
measure. When the same outcome was measured by different
scales, the standardized mean difference (SMD) was used.
Outcomes were pooled and presented in a narrative form
and in tables.

Results

Description of the studies

After systematically searching 12 electronic databases, a total
of 868 studies were selected. After removal of duplicates, 552
studies remained. Following the screening of titles and ab-
stracts, 51 studies were identified for further assessment.
After reading the full articles, 7 studies were finally identified
for inclusion in this review. The flow of selection is described
in Fig. 1. All seven eligible studies were randomized con-
trolled trials. Four studies were performed in the
Netherlands, while the others were conducted in Germany
(n = 1), Korea (n = 1), and Switzerland (n = 1). The studies
were published from 2011 to 2018 (n = 7). Two studies were
performed in hospitals, whereas the settings for the remaining
five studies were unclear. Although these included studies
have reported intervention components (e.g., CBT, PST), only
one study mentioned the theoretical intervention [28]
(Table 1).
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Participants and professionals

The seven studies included a total of 1220 participants, of
which 1034 (84.8%) were female. The range of sample
sizes was 36–518 participants, with 6 having > 50 partic-
ipants. Studies recruited participants with breast cancer
(n = 3), with glioma (n = 1), with several types of cancer
(n = 2), or who were unclear regarding cancer type (n = 1).
Interventions were primarily performed by trained profes-
sionals (n = 6) including clinical psychologists, trained
and supervised psychology students, and registered
nurses. One study [37] did not provide a specific descrip-
tion of the practitioners who conducted the intervention
(Table 1).

Characteristics of interventions

There were no uniform standards or commonalities across all
included studies. Interventions were diverse in terms of the
instrument, duration, frequency, setting, and facilitator. The
tools used for Internet-based psycho-educational interventions
included websites (n = 5), tablet personal computers (PCs)
(n = 1), and e-mail (n = 1). The range of study duration was
3–16 weeks, including 3 weeks (n = 1), 5 weeks (n = 1), and
8–12 weeks (n = 5). The frequencies of interventions were
reported as at least once per week (n = 3) or unclear (n = 4).
The facilitators of Internet-based psycho-educational interven-
tions included clinical psychologists or nurses, supervised
psychology students (n = 6) who had been well trained in the

Note: n=number of citations

Fig. 1 Literature search
flowchart. n, number of citations
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use of psycho-educational interventions, or the patients them-
selves (n = 1). The psycho-educational interventions could be
divided into four types, including counseling, education, be-
havioral therapy, and social support that can be used individ-
ually or in combination. In this review, most studies were
conducted using single or mixed modules. The modules for
each study differed considerably. For example, the
ENCOURAGE [40] program included four modules: (a) dis-
tress education, (b) cancer survivor interview, (c) coping strat-
egies and stress management, and (d) psychosocial services.
Conversely, the BREATH components were based on cogni-
tive behavioral therapy and included information, assignment,
assessment, and videos [37]. The KNW program included
eight modules, the majority of which were self-management
training modules covering topics such as returning to work,
fatigue, anxiety and depression, social relationships and inti-
macy issues, physical activity, diet, and smoking cessation
[46]. Another study was implemented by online consultation
[39]. Five studies have published study protocols [37, 39, 41,
42, 46].

Control interventions

Control groups received usual care (n = 5), standard care (n =
1), or other control therapy (e.g., a single-session movie clip)
(n = 1). Usual care included routine nursing and health educa-
tion. In this review, standard care involved regular visits to a
medical specialist (medical, surgical, or radiation oncologist,
and/or oncology nurse) every 3 or 4 months during the first
year of follow-up.

Variables, instruments, and results

Ten outcome variables measured using 16 scales were identi-
fied. Most studies used validated (self-rating) questionnaires
or scales. In the selected studies, QoL was assessed using
various scales as follows: EORTC QLQ-C30 [39, 40, 46],
Short-form 8 Health Survey [47], The Short-Form Health
Survey [48], and Functional Assessment of Chronic Illness
Therapy-Fatigue [49]. Mental health (e.g., distress) was
assessed using The Brief Symptom Inventory [50], Dutch
Distress Thermometer/Problem List [51], the Hospital
Anxiety and Depression Scale (HADS) [52], and Symptom
Checklist-90 [53].

Outcomes

Distress

Five studies [28, 37, 39–41] assessed the effect of Internet-
based psycho-educational interventions on distress. However,
just four studies [28, 37, 39, 40] including 355 participants
were evaluated in the meta-analysis for the reason that one

study [41] only reported the interquartile range and median
of outcomes (no mean values and standard deviation were
reported). The pooled data of the four studies showed no sig-
nificant difference in improvement between the intervention
and control groups (SMD − 1.03, 95% confidence interval
(CI) (− 2.63, 0.57), p = 0.21) (Fig. 2a).

Depression

Four studies [28, 41, 42, 46] investigated the effects of
Internet-based psycho-educational interventions on depres-
sion. Three studies [28, 42, 46] including 462 participants
were evaluated in the meta-analysis. The data from one study
[41] was not pooled because the mean values and standard
deviation of outcomes were not reported. Meta-analysis
showed a significant difference in improvement between the
intervention and control groups (SMD − 0.58, 95% CI (−
1.12, − 0.03), p = 0.04) (Fig. 2b).

QoL

A total of six studies [28, 39–42, 46] reported the effects of
Internet-based psycho-educational interventions on QoL
among cancer patients. Different scales were used to measure
QoL. Two studies including 185 participants that provided
sufficient data were combined in the meta-analysis [39, 40].
The result showed no significant difference in improvement
between the intervention and control groups (MD 1.10, 95%
CI (− 4.42, 6.63), p = 0.70) (Fig. 2c).

Fatigue

Two studies assessed the effect of Internet-based psycho-edu-
cational interventions on fatigue [42, 46]. The pooled data
included 427 participants and showed a significant difference
in improvement between the intervention and control groups
(MD − 9.83, 95% CI (− 14.63, − 5.03), p < 0.01) (Fig. 2d).

Additional outcomes

Other outcomes were only described in one study. They re-
ported that for cancer patients, empowerment was not affected
by the Internet-based psycho-educational interventions (−
1.71; 95% CI, 5.2 to − 1.79; p = 0.34). One study showed a
significant effect on anxiety using HADS (U = 69.0; p =
0.006) [28]. One of these studies reported that for breast can-
cer patient, online counseling via e-mail for breast cancer pa-
tients can increase their satisfaction [39]. One reported that
using of the ENCOURAGE program had improvement in
optimism and control more than inpatients in the control group
(Cohen’s d = 0.65) [40].
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Quality of evidence

The Cochrane Risk of Bias Tool was used to assess the risk of
bias. All studies were rated “B,” suggesting a moderate risk of
bias. Although all included studies used randomization, only
four described the generation of the random sequence. Four
studies reported allocation concealment. In most studies, pa-
tients or researchers were not blinded because of the nature of
Internet-based psycho-educational interventions. Only one
study reported that outcome assessors were blinded to the
intervention groups. All studies reported discontinuation rates
and provided detailed reasons (Figs. 3 and 4).

Discussion

To the best of our knowledge, this is the first review to explore
the effects of Internet-based psycho-educational interventions
on mental health and QoL among cancer patients. Seven

RCTs, with a total sample of 1220 participants, were identified
for inclusion in the review. The meta-analysis showed that
Internet-based psycho-educational interventions significantly
reduced depression and fatigue, but there was no evidence for
effects on distress and QoL among cancer patients.

Previous studies indicate that online interventions have the
potential to improve mental health in cancer patients, includ-
ing the amelioration of depression and fatigue [54, 55]. A
systematic review reported that Internet-based interventions
conducted by healthcare professionals have elicited positive
effects on distress among cancer patients [56]. Although only
two of the included studies have reported significant improve-
ments in QoL among cancer patients [28, 41], the results of the
present meta-analysis did not indicate significant differences
in QoL outcomes between the intervention and comparison
groups (or the conditional control groups), which is contrary
to the results of a previous study [57]. For some important
outcomes (e.g., anxiety, empowerment, and satisfaction) that
were only reported in one study, it was not appropriate to draw

a

b

c

d
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Fig. 2 Effect sizes of the Internet-based psycho-educational intervention group versus the control group on (a) distress rating scores, (b) depression rating
scores, (c) quality of life rating scores, and (d) fatigue rating scores



a conclusion because the evidence was insufficient. Caution is
warranted when interpreting the outcomes, considering the
limited number of studies.

Internet-based interventions incorporate multiple behavior
change techniques and are increasingly being used as an effi-
cient method to improve support for cancer patients, overcom-
ing obstacles such as time, mobility, and geography [58, 59].
Our review found that Internet-based psycho-educational

interventions usually include various components (e.g., CBT
and PST), which might have short-term effects on mental
health among cancer patients. The intervention schedules, in-
tensity, and duration were not described in detail. The relative
value and importance of intervention elements and frequency
for cancer patient outcomes remain unclear. Therefore, the
effectiveness of specific components should be further
studied.

In our review, evidence for the long-term effects of
Internet-based psycho-educational interventions among can-
cer patients was limited. One study reported that during a 12-
month measurement period to assess long-term effects of in-
terventions on QoL among cancer patients, no significant dif-
ference was found between the intervention and control
groups [46]. In comparison, a review reported that
telepsychology interventions ameliorated patient distress and
decreased depression symptoms over time [57]. More trials
are needed to appropriately explore the long-term effects of
Internet-based psycho-educational interventions among can-
cer patients and survivors.

In the seven studies covered by this review, the Internet-
based psycho-educational interventions were conducted by
various individuals, including clinical psychologists, nurses,
a researcher-psychologist, a trained and supervised psycholo-
gy student, or the patients themselves. Although the benefits
from having psychologists versus RNs remain unclear be-
cause of the limited evidence, a previous study has indicated
that patients tend to rely on professionals when receiving on-
line support [60]. Healthcare professionals are often involved
in conducting Internet-based interventions that would be ex-
pected to have a positive impact on patients’ health [59]. It is
therefore important that these professionals receive appropri-
ate psychological counseling training, so that they can better
serve as counselors or therapists on online platforms to resolve
psychological issues among cancer patients [59, 60].

In this review, the majority of participants who accessed
Internet-based psycho-educational interventions were women.
Gender differences may play a role in the effectiveness of
Internet-based psycho-educational interventions. Previous

Fig. 3 Risk of bias summary: a review of authors’ judgments regarding
each risk of bias item for each included study

Fig. 4 Risk of bias graph: a
review of authors’ judgments
regarding each risk of bias item
presented as percentages across
all included studies
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studies have reported that cancer patients who are female have
a higher tendency to participate in online interventions [19,
32]. This may be because women have higher levels of inter-
est in Internet-based solutions for coping with health problems
and are more likely to complete online programs [61]. This
review indicated that women may potentially benefit more
from Internet-based psycho-educational interventions com-
pared with men.

Participants who were lost to follow-up or those who
discontinued the intervention were considered dropouts. In
this review, the main reasons for discontinuation included
the individual patient circumstances (e.g., unwillingness, ex-
haustion, finding the interventions excessively burdensome,
or lack of satisfaction with the interventions) and disease pro-
gression. Additionally, patient expectations from the interven-
tion, the timing of the intervention node, and the duration of
interventionmay also affect withdrawal from the interventions
or lack of engagement. The rate of discontinuation is an issue
worthy of investigation, and a particularly common problem
for Internet-based psychological interventions, which are typ-
ically associated with low adherence [62, 63]. Previous study
indicates that several strategies (e.g., e-mail reminders, indi-
vidualized feedback) may have a positive influence on adher-
ence for online-based interventions [64]. The present findings
should serve as a reminder for healthcare professionals that
specific intervention procedures and the individual character-
istics of the participants should be fully considered to mini-
mize attrition rates when implementing Internet-based psy-
cho-educational interventions.

Limitations

This systematic reviewwas characterized by some limitations.
Firstly, the review was limited to published studies, which
may have introduced publication bias. Secondly, this review
included only English or Chinese studies, potentially intro-
ducing publication and language biases. Thirdly, the measure-
ment instruments varied in most included studies, resulting in
heterogeneity for important outcomes. Therefore, it was diffi-
cult to pool all the data and conduct subgroup analyses.
Finally, it was necessary to combine and compare results
due to the heterogeneity between studies.

Implications and recommendations

Our findings have implications whereby Internet-based psy-
cho-educational interventions may be effective in improving
depression and fatigue and can be used as a part of stepped
care in clinical practice. Future studies can be conducted to
investigate the effectiveness of different components from
Internet-based psycho-educational interventions among can-
cer patients/survivors. Interventionmanuals or protocols guid-
ed by related conceptual framework should be provided to

monitor the treatment fidelity of these interventions. There is
insufficient evidence regarding the efficacy of Internet-based
psycho-educational interventions in improving QoL; more
rigorously designed studies that generate high-quality data
are warranted to investigate the effects of Internet-based psy-
cho-educational interventions on the QoL of patients with
cancer in the future.

Conclusions

This review demonstrated that Internet-based psycho-educa-
tional interventions may be effective in improving mental
health symptoms such as depression and fatigue among pa-
tients with cancer. As such, Internet-based psycho-educational
interventions with various components can be used to com-
plement usual care so that cancer patients and survivors can
gain psychological support and better manage health-related
symptoms.
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