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Abstract
Purpose: During active cancer treatment, there is a high prevalence of unmet supportive care needs and many
patients suffer from increased psychological distress, which impairs health related quality of life (HRQoL) and
lead to poorer treatment outcomes. Recent literature has emphasised the bene�ts of electronic health (eHealth) or
the use of new technologies to improve health management and access to psychosocial support for patients with
cancer. Since initially the main research area was cancer survivors, there are few reviews in the �eld of active
cancer treatment, and they mainly focus on symptom tracking and symptom management.

Methods: this review examines the impact of eHealth interventions on psychological distress, coping strategies,
HRQoL and unmet psychosocial care needs among patients with cancer during treatment. A systematic literature
search according to Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines was
performed.

Results: Eighteen RCTs met the inclusion criteria and were included. The results indicated that the evidence of
eHealth interventions for patients during anti-cancer treatment is currently limited, but there is a trend towards
positive effects and encouraging results, especially for HRQoL and depressive symptoms.

Conclusion: Overall, there was a high degree of heterogeneity in both interventions and outcomes, making it
di�cult to compare the results of individual studies. Therefore, to improve the quality of research, there is an
urgent need to develop guidelines for the design and structure of interventions and for the evaluation and
reporting of interventions.

Introduction
Cancer diagnosis and the beginning of cancer treatment are life-altering events associated with various physical
and psychological challenges. International studies consistently show that the prevalence of psychological
distress, notably the prevalence of anxiety and depression, is signi�cantly increased in patients with cancer
receiving chemotherapy or radiotherapy [1–3]. Some studies have indicated that immunotherapy and targeted
therapies, increasingly used in patients with advanced cancer, are associated with less depressive symptoms
compared to chemotherapy and radiotherapy [4]. However, such emerging therapies may lead to new or hitherto
less considered psychosocial burdens and psychological distress of patients in the context of immunotherapy and
targeted therapies that have not yet been su�ciently addressed [5]. Psychological distress signi�cantly impairs
well-being and health related quality of life (HRQoL), and untreated symptoms of emotional distress lead to poorer
treatment outcomes (e.g. due to reduced treatment adherence or treatment discontinuation) [6, 7]. In addition to
addressing psychological distress, in the context of patient-centred cancer care, the concept of supportive care
needs is increasingly gaining importance [8].

According to the Multinational Association of Supportive Care in Cancer (MASCC), supportive care is de�ned as
‘the prevention and management of the adverse effects of cancer and its treatment. This includes management of
physical and psychological symptoms and side effects across the continuum of the cancer experience from
diagnosis through treatment to post-treatment care. Supportive care aims to improve the quality of rehabilitation,
secondary cancer prevention, survivorship, and end-of-life care’ [9]. Supportive care needs of patients with cancer
are diverse. Besides managing the side effects of treatment and the need for practical support in coping with
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everyday life, the most commonly identi�ed supportive care needs were those to cope with anxiety and fears,
particularly during the treatment phase [10].

Despite a high psychological distress and various unmet supportive care needs, a majority of distressed patients
do not seek professional psychosocial (face-to-face) support [11], which can be due to physical impairments
caused by illness and cancer treatment, stigma and privacy concerns associated with the receipt of mental health
services, and geographical distance from providers [12, 13]. During the digital transformation in healthcare, the
Internet plays an increasing role in healthcare delivery and health information dissemination [14]. In addition, there
is increasing awareness of the importance of collecting patient-reported outcome (PRO) data in clinical practise,
especially in oncology [15]. A landmark study by Basch et al. showed that the integration of PROs into the routine
care of patients with metastatic cancer was associated with increased survival compared with usual standard
care [16]. Digital intervention can partially overcome aforementioned barriers to improve access to psychosocial
services for patients with cancer [13] and to include PROs electronically (ePROs) [17]. In recent years, an
increasing number of electronic health (eHealth) interventions for patients have been developed focussing on
coping strategies, self-management, improvement of HRQoL, and other patient-reported outcomes across cancer
care [18, 19]. Although initially the focus was on cancer survivors [20, 21], recent years have seen an increasing
development of interventions for patients during treatment. However, few reviews already exist in this �eld,
focussing mainly on symptom distress and symptom management [22–26]. In addition, there are already a few
reviews of the effectiveness of e-health interventions that include, but do not focus speci�cally on studies of
patients undergoing therapy [27–30]. Therefore, this review examines the impact of eHealth interventions on
psychological distress (general distress, depression and anxiety), coping strategies, HRQoL), and unmet
psychosocial care needs among patients with cancer during treatment.

Methods
This review followed the reporting guidelines outlined in the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement [31] and was registered at the International Prospective Register of
Systematic Reviews (PROSPERO) with the protocol number CRD42020157666. Due to rapid technological
changes and the growing number of studies, we chose a rapid review method, which can be de�ned as a form of
knowledge synthesis in which some components of the systematic review process are simpli�ed to produce
information in a timely manner [32]. Speci�cally, we refrained from publishing the registered study protocol in a
peer reviewed journal and did not include grey literature.

Eligibility criteria

We included randomised controlled trials (RCTs) based on the criteria stated below.

Types of participants

Participants were restricted to adult patients with cancer receiving cancer treatment (chemotherapy, radiotherapy,
or immunotherapy) independent of the type and stage of cancer. For RCTs that did not explicitly include patients
during treatment, at least 50% of the patients had to be in active cancer treatment. Studies speci�cally targeting
patients after treatment completion, cancer survivors, patient caregivers or adolescent patients with cancer below
18 years of age were not included.

Types of interventions
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Studies that evaluated eHealth interventions and applications (e.g. guided and unguided Internet-interventions,
apps, mobile games) for patients with cancer during treatment focussing on psychosocial distress and unmet
supportive care needs were included. Telephone-based interventions, decision aids, information websites,
interventions without psychosocial elements (e.g. nutrition or exercise programmes), symptom monitoring without
intervention or chat groups were not included. To differentiate from informational website services or simply
symptom monitoring, the focus was on interventions, which have the deliberate aim of producing cognitive,
affective and behavioural changes.

Types of outcome measures

Main outcome measures included standard measures of psychological distress and psychosocial care needs,
including the Hospital Anxiety and Depression Scale (HADS), Center for Epidemiologic Studies Depression Scale
(CES-D), Patient Health Questionnaire-9 (PHQ-9), General Anxiety Disorder-7 (GAD-7), and Supportive Care Needs
Survey (SCNS). Additional outcomes were related to standard measures of coping, self-e�cacy and HRQoL, such
as the Mini-Mental Adjustment to Cancer Scale (mini-MAC), Cancer Behaviour Inventory (CBI), European
Organisation for Research and Treatment of Cancer Quality of Life of Cancer Patients Questionnaire (EORTC-QoL),
and Functional Assessment of Cancer Therapy (FACT-G). Studies that did not capture psychosocial variables or
focused only on physical symptoms were excluded.

Search strategy

An electronic search of the following bibliographic databases was undertaken: Cochrane Library, MEDLINE
(PubMed), PsycINFO and PSYNDEX. Database searches used Medical Subject Headings (MeSH) terms or
equivalent and keywords in the title and abstract (see Table 1 for an example of a complete search string). As
frequently recommended [33], the reference lists von of related reviews were manually searched for further
relevant articles. No grey literature was included, nor manual searches were done and the search was limited to
articles in English.

Selection of studies, data extraction and synthesis

The bibliographic details, keywords, and abstracts of all identi�ed titles were imported into a literature
management software and combined into one database. Titles and abstracts of retrieved studies were screened
independently by two researchers to identify studies that potentially met our inclusion/exclusion criteria.
Disagreements between evaluators were resolved by discussion. The full text of potentially eligible studies was
read and summarised systematically by the two researchers and assessed in terms of inclusion/exclusion criteria
and methodological quality. Any disagreements were resolved by a third reviewer. A standardised data extraction
sheet was used to summarise data, namely, study characteristics, study population, description of the intervention
and comparator, outcome measurement, clinical outcomes from included studies, and main �ndings, for evidence
synthesis. In the event of duplicate publications, we extracted only the information from the most up-to-date study.

Quality appraisal

The risk of bias of original studies was assessed by the Cochrane revised risk of bias tool for RCT (RoB 2) [34].
RoB 2 is structured into a �xed set of domains of bias, focussing on different aspects of trial design, conduct and
reporting. A proposed judgement about the risk of bias arising from each domain is generated by an algorithm,
which is based on answers to a series of questions termed ‘signalling questions’. Judgement can be ‘Low’ or ‘High’
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risk of bias or can express ‘Some concerns’. The RoB 2 tool was used by the two reviewers independently. Any
disagreements were resolved by a consensus decision or via a third reviewer.

Results
Search results

Searches were conducted between October and November 2020 and supplementary searches (reference lists)
were conducted in December 2020. Eighteen RCTs [35–52] met the inclusion criteria for this review. The selection
process for studies and the number at each stage is shown in Fig. 1. A list of excluded studies with their
justi�cation of exclusion is provided as online resource (Supplementary Table 1).

Characteristics of included RCTs

Characteristics of included RCTs are summarised in Table 2. The publication date of reviewed studies was
between 2011 and 2020, with 11 of 18 RCTs published in 2018 or later. Regarding tumour type, seven studies
explicitly focused on breast cancer [35,37,43,45–47,52], one on breast or prostate cancer [48], three on
haematological cancer [38,40,50], and one study each addressed patients with neuroendocrine tumour [41] or
advanced non-small-cell lung cancer [44]. The remaining �ve RCTs either referred to different tumour entities or did
not explicitly specify the cancer site. Although �ve RCTs targeted patients immediately after diagnosis
[35,39,47,50,51], three interventions focused speci�cally on the palliative care setting or on patients with advanced
cancer [44,46,49]. Consistent with the aim of this review, all RCTs addressed patients undergoing (or about to
start) cancer therapy.

We also found that interventions differed signi�cantly in the mode of delivery, structure and key elements. Six of
the reviewed studies were built around multi-component eHealth systems [35,37,41–42,45,48] integrating different
resources, such as symptom monitoring, education, self-management, online forums or communication with
healthcare providers. Nine studies evaluated web-based interventions that addressed different aspects of coping
with the disease, side effects of treatment, stress and cancer-related distress. Four of these web-based
interventions were self-guided [38,40,44,47], two were self-guided but included regular telephone support with
trained psychologists [49] or nurses [50], and three web-based interventions were guided including weekly email or
personalised feedback provided by trained psychologists [38–39,51]. Further, two RCTs addressed self-guided
app-based interventions [43,52] and one study was built around a mobile game [46].

Evidence from included RCTs

Attrition and adherence

Most RCTs made clear distinctions between dropout of intervention and loss-to-follow-up, even though they did
not always report both rates. However, there were also some publications where it was unclear to what period the
dropouts referred [35–36,44]. Furthermore, there were notable differences regarding the follow-up period in some
studies; in some RCTs, this was six months or longer [35–38,45,48–49,52], whereas in others the period was only
four weeks or less [40,42,46] (see Table 3). Accordingly, there was a large heterogeneity in attrition, with the
dropout ranging from 3.9% to 29.8% and loss-to-follow-up ranging from 1.3% to 44.6%. The overall attrition rate
(i.e. dropout plus loss-to-follow-up) was less than 25% in 10 of 18 RCTs [35–37,41,43–44,46,48,51–52].
Adherence in terms of the engagement of patients with the respective intervention is reported in two studies. Both
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studies found good adherence with 63.3% of patients using at least �ve of six modules [36] or 80.0% of patients
using at least six of eight modules [51].

Psychosocial outcomes

Consistent with inclusion criteria, we found that all reviewed studies included the analysis of psychosocial
variables (e.g. depression, anxiety, coping strategies), HRQoL, or unmet psychosocial care needs. In terms of
outcomes used, there was a high degree of heterogeneity, with 30 different questionnaires being applied. The most
common questionnaires were HADS (4×), FACT questionnaires (5×), CES-D (4×), and EORTC QLQ-30 (4×). Twelve
studies reported on HRQoL [36,38-39,41–44,46,48–49,51–52] with signi�cant positive intervention effects
reported by six [42–44,46,49,51]. Two interventions were self-guided education and self-management support
mobile health (mHealth) apps [43,52] for patients undergoing treatment and one intervention was a mobile game
with the intention to improve self-management during chemotherapy [46]. The remaining three interventions
[44,49,51] were web-based focussing on symptom and stress management. One [49] additionally included regular
telephone contacts with a care coordinator (therapist trained in cognitive-behavioural therapy). Ten studies
reported on depression [37–38,42,45,47–52] with signi�cant positive intervention effects reported by four
[37,42,44,49]. Of these four interventions, three [37,42,45] were multi-component systems, including education,
symptom monitoring, self-management and communication with health care providers or other patients via an
online forum, blog or chat. One [49] was a web-based intervention with regularly scheduled telephone contacts
with care coordinators. Six studies reported on anxiety [37–38,46,50–52] with signi�cant positive intervention
effects reported by only one RCT [37]. This study was also a multi-component system, including education,
symptom monitoring, self-management and communication with health care providers or other patients. Six
studies reported on psychological distress [36,38–41,47] with signi�cant positive intervention effects reported by
only one RCT [39], which evaluated a guided online support programme focussing on managing stress and worry,
tackling problems and improving well-being. Four studies reported on coping [35,38,40,45] with signi�cant positive
intervention effects reported by three RCTs [35,40,45]. These effects were shown in the domain of �ghting spirit
using an Internet-based intervention focussing on coping with illness-related stress [40] and in the domain of
emotional processing using the multi-component system Comprehensive Health Enhancement Support System
(CHESS) [35,45]. Four studies reported on self-e�cacy [37–38,48,52] with signi�cant positive intervention effects
reported by two RCTs [48,52]. The two interventions were the multi-component illness management system CHESS
[48] and an app-based interactive support programme [52]. Two studies reported on supportive care needs [39,50]
with signi�cant positive intervention effects reported by only one RCT [39], which addressed a guided online
support programme on managing stress and worry.

Quality assessment of included RCTs

As evaluated using RoB 2, the majority of included studies (15 of 18) showed some concerns and two studies
demonstrated a high risk of potential bias (see Fig. 2). Only one study [36] presented a low risk of bias in all
evaluated domains. The risk of bias due to randomisation identi�ed 13 of 18 studies as low risk and �ve studies
revealed some concerns due to not reporting baseline differences between groups. One study demonstrated a high
risk of bias due to randomisation as there was no information on whether the allocation sequence was concealed
until participants were enrolled and assigned to interventions. In the domain ‘deviations from the intended
intervention’, 7 of 18 studies were determined as being at low risk and 11 with some concerns due to not blinding
participants. Most (15 of 18) studies showed some concerns about missing outcome data and the domain
‘outcome measures’ also suggested a need for caution, with one study showing a high risk of bias and 13 of 18
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showing some concerns due to outcome assessors remaining unblinded or the possibility that knowledge of the
intervention may have in�uenced self-reported outcomes. The domain ‘selection of the reported result’ showed
that 10 of 18 warranted some concerns and one study had a high risk of bias due to failing to report employing a
pre-speci�ed analysis plan.

Discussion
The aim of this review was to examine the impact of eHealth interventions on psychological distress (general
distress, depression, anxiety), coping strategies, quality of life (QoL) and unmet psychosocial care needs among
cancer patients during treatment. The main focus was on interventions aimed at producing cognitive, affective,
and behavioral changes.

Among the 18 included RCTs, a wide spectrum of intervention types was evaluated, ranging from established
multi-component systems to guided and self-guided web-based interventions and mobile gaming. This
assessment corresponds to the current state of technical development, although other emerging forms of
intervention like virtual reality are not yet represented. In terms of the outcomes used, there was a high degree of
heterogeneity across included RCTs, with 30 different questionnaires, which made it di�cult to compare the
results of individual studies. Most study outcomes were related to HRQoL, depression and anxiety. Although a
conclusion would be premature due to the aforementioned heterogeneity and methodological problems of
individual studies, we found associations between the intervention type and improvement in the respective
outcomes. Speci�cally, positive effects on HRQoL were mainly seen in self-guided web-based interventions and
app-based interventions (including a mobile game); in other words, in interventions that emphasise autonomous
and self-directed engagement with content. Concerning depressive symptoms, positive effects were seen in multi-
component eHealth systems or web-based interventions that, among other things, offer the possibility of
interaction with other patients or health care providers. Although anxiety is a commonly recorded outcome, only
one intervention showed positive effects and it was also a multi-component system. This �nding leads to the
question of whether eHealth interventions are unsuitable to reduce anxiety or whether such interventions should
contain more speci�c elements regarding anxiety and its management. A further explanation may be that the level
of anxiety was too low in the investigated samples, so that no signi�cant improvement could be achieved by the
intervention. Speci�c coping strategies as well as self-e�cacy and supportive care needs were rarely assessed in
the reviewed RCTs, which is because most interventions do not speci�cally focus on these outcomes, but rather on
broader variables such as HRQoL or emotional distress. Nevertheless, these outcomes also showed some positive
effects and especially the assessment of supportive care needs offers an important possibility to further evaluate
and address speci�c demands and needs of patients in future eHealth interventions.

In addition to effectiveness, adherence and attrition are key parameters when assessing whether digital
interventions improve access to psychosocial services for patients with cancer. Research has demonstrated that
low adherence and high attrition rates are common limitations of online interventions [53–54], undermining the
potential effect of these interventions. However, studies commonly fail to address missing data and do not use
appropriate data analysis strategies to account for it. In this review, we also concluded that adherence and
attrition were poorly reported and discussed in most reviewed RCTs. Adherence measures that accounted for the
depth of exposure to intervention content were reported only in two studies. Regarding attrition, there were
remarkable differences with respect to follow-up time, resulting in a large heterogeneity in attrition rates. This
heterogeneity makes it very di�cult to compare between studies and does not allow conclusions to be drawn
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whether adherence and attrition are related to a speci�c sample (e.g. age, gender, health literacy or digital health
literacy, cancer stage or cancer type) or intervention (e.g. key elements, length of intervention) characteristics.

In the included RTCs, some interventions were developed speci�cally for certain tumour entities like breast cancer,
but also haematological cancer, lung cancer or neuroendocrine tumours, whereas others were either treatment-
speci�c (e.g. high-dose chemotherapy or autologous stem-cell transplantation) or focused speci�cally on the
palliative care setting or patients with advanced cancer. However, there were also some interventions that did not
make any speci�cations regarding tumour type, treatment or disease stage and included a broader patient sample.
This point raises the question, whether eHealth interventions should be targeted at speci�c (i.e. disease- or
treatment-speci�c) care needs, instead of being offered to all patients. Although successfully providing targeted
support is challenging, a growing number of studies emphasise the importance of matching the intervention to the
unique characteristics of the participants because information that is relevant to speci�c groups is more likely to
be used and customisation may enhance the acceptance and motivation of eHealth use [55–57].

It is noticeable that among the included RCTs there was no intervention for patients receiving immunotherapy,
although it is a highly emerging form of cancer therapy. Recently, however, eHealth interventions for patients under
immunotherapy have been developed, but so far only study protocols [58] or pilot and feasibility studies [59–61]
are available. The primary focus of these interventions is on symptom monitoring and the collection of PROs with
the aim of early detection and treatment of immune-related adverse events. The preliminary results of these
studies suggest a high potential of eHealth or mHealth applications in patients under immunotherapy, especially
concerning greater symptom awareness and patient involvement.

Due to coronavirus disease 2019 (COVID-19), the use of various media and communication channels in the
eHealth sector has become increasingly important. The ongoing pandemic situation has imposed signi�cant
changes in cancer service delivery, resulting in increased anxiety and distress in both patients and clinicians [62].
Patients with cancer fear not only the possibility of contracting COVID-19, but the potential that this pandemic
may affect their ability to receive timely care and their ability to access important sources of social and
professional support [63]. As a result, some authors have argued that psychosocial interventions and programmes
need to be rapidly adapted to current realities, with electronic devices, phone apps, or Internet-based programmes
to reach patients with cancer remotely [63–64]. It is to be expected that, because of these developments, both the
availability and acceptance of digital interventions in psycho-oncology will continue to rise sharply in the next few
years.

Limitations
A few limitations are worth noting. Due to the wide heterogeneity across studies related to different intervention
types, outcome measures and populations, we opted against a meta-analytic synthesis of results. Instead, we
relied on a narrative synthesis and interpreted results based on the reported statistical signi�cance testing. Further,
we used a rapid review method, which is a form of knowledge synthesis in which components of the systematic
review process are simpli�ed to produce information timely. Primarily, the literature search was simpli�ed,
meaning that only four databases were searched, no grey literature and manual search were done and the search
was limited to articles in English. Consequently, this process may omit relevant studies. However, we minimised
this risk of omission by hand-searching reference lists of relevant systematic reviews. Finally, due to the
complexity of the research question, the process of literature research, data extraction and synthesis was longer
and more extensive than expected, so the publication was not as timely as intended.
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Conclusions
This review showed the signi�cant potential of eHealth interventions and their impact on psychological distress
(general distress, depression and anxiety), coping strategies, HRQoL, and unmet psychosocial care needs among
patients with cancer during treatment, and further highlighted the importance of using eHealth interventions to
reach those patients who are otherwise underserved. An increasing relevance of digitalisation can also be
expected due to the COVID-19 pandemic, which is anticipated to lead to a strong increase in eHealth interventions
in coming years. Additionally, a high degree of heterogeneity was found to be the central weakness of the current
research situation. Thus, to improve the quality of research, there is an urgent need to develop guidelines for the
design and structure of interventions (e.g. length of intervention, key elements) and for the evaluation and
reporting of interventions and to make existing guidelines such as the CONSORT-EHEALTH statement [65]
mandatory.
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Tables
Table 1 An example of the search strategy implemented in databases

Step Keywords

1 cancer OR tumor OR tumour OR oncologic* OR neoplasms[MeSH Terms] OR carcinoma

2 chemotherapy OR radiotherapy OR “hormone therapy” OR “endocrine therapy” OR immunotherapy OR
treatment

3 Combined terms of Steps 1 and 2

4 “internet-intervention” OR “internet-based intervention” OR “web-based intervention” OR “online-therapy”
OR “online intervention” OR eHealth OR “ehealth” OR mHealth OR “m-Health” OR “online self-
management” OR “mobile application“ OR telemedicine OR digital OR internet OR online

5 Combined terms of Steps 3 and 4

6 distress OR mood OR depression OR anxiety OR “quality of life” OR HRQoL OR coping OR “self-
e�cacy” OR “self-esteem” OR fatigue OR “supportive care needs”

7 Combined terms of Steps 5 and 6

8 “intervention research” OR “randomised clinical trial” OR RCT OR “Randomised controlled trial”

9 Combined terms of Steps 7 and 8

* Symbol denotes the search was boarded by �nding words that start with the same letters but have different
endings.

Table 2 Summary of the 18 RCTs selected for inclusion
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Study Sample
characteristics

Outcome  IC and CC Results

[35]b

 

USA, 2011

Setting: recently
diagnosed
patients (n =
450)

Sex: female

Type of cancer:
breast

emotional
processinga, coping
(Carver’s Brief Cope),
functional well-being
(FACT-B), Wisconsin
social support scale

CHESS:

IC1: CHESS
information

IC2: CHESS
information and
support

IC3: Full CHESS
(plus coaching)

Guidance: self-
guided

CC: Internet only

· IC1 and IC2 signi�cantly
improved in emotional
processing compared to
CC (6 weeks and 3
months)

· no signi�cant effects
between IC3 and CC at
any time point

[36]b

 

Australia,
2016

Setting: patients
undergoing
treatment (CT,
RT, HT) (n = 60)

Sex: mixed
(female: 95%)

Type of cancer:
mixed

distress (PSS-SR,
DASS), HRQoL
(EORTC QLQ-C30),
coping (mini-MAC)

IC: CCO (web-based
intervention)

Guidance: self-
guided

CC: information-only

· no statistically
signi�cant group × time
interactions or main
effects for group

· post hoc between group
comparisons:
statistically signi�cantly
higher physical
functioning in IC
compared to CC at 3
months of follow-up

[37]b

 

Norway,
2014

Setting: patients
undergoing
treatment (CT,
RT, HT) (n =
167)

Sex: female
(100%)

Type of cancer:
breast

symptom distress
(MSAS),
anxiety/depression
(HADS), self-e�cacy
(CBI)

IC1: WebChoice
(multi-component
web-based illness
management
system)

IC2: IPPC

Guidance: guided
(IPPC)

CC: care as usual

· no signi�cant time ×
condition interactions

· post hoc between group
comparisons:
signi�cantly lower
symptom distress,
anxiety and depression
in IC1 compared to CC;
signi�cantly lower
depression in IC2
compared to CC; no
signi�cant differences in
self-e�cacy among
study groups

[38]c

 

Netherlands,
2016

Setting: patients
undergoing
high-dose CT
and auto-SCT
(n = 95)

Sex: mixed
(female: 31.6%)

Type of cancer:
haematological

anxiety/depression
(HADS, PHQ-9, STAI-
state), HRQoL (EORTC
QLQ-C30), problem
solving (SPSI-R), self-
e�cacy (DGSS)

IC: stepped-care
programme with
Internet-based self-
help intervention

Guidance: guided
(weekly e-mails in
reply to patients’
assignments)

CC: care as usual

· no signi�cant
differences between IC
and CC on anxiety,
depression, HRQoL,
problem solving, and
self-e�cacy

· low intervention uptake;
probably related to the
low levels of
psychological distress

[39]b Setting: recently
diagnosed

psychological/cancer-
speci�c distress (BSI,

IC: CancerCope
(online support

· intention-to-treat
analyses: no signi�cant
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Australia,
2018

patients (n =
163)

Sex: mixed
(68.1% female)

Type of cancer:
mixed

IES), supportive care
needs (SCNS-SF-34),
HRQoL (AQoL-8D)

programme)

Guidance: guided
(personalised email
reminders and
tailored feedback)

CC: patient
education website

differences between IC
and CC

· per-protocol analyses:
greater decrease for IC in
distress and supportive
care needs from baseline
to 8 weeks compared to
CC

· younger patients were
more likely to complete
the CancerCope
intervention

[40]b

 

Germany,
2013

Setting: patients
undergoing CT
and HSCT (n =
186)

Sex: mixed
(60% female)

Type of cancer:
haematological

coping (MAC),
psychological
distress (BSI)

IC: Internet-based
self-help
programme

Guidance: self-
guided

CC: waiting list

· signi�cant increase in
the MAC sub-scale
�ghting spirit in IC
compared to CC

· no signi�cant effects
for the remaining MAC
subscales and
psychological distress

[41]b

 

Netherlands,
2019

Setting: patients
undergoing
treatment with
PRRT, SSAs,
and other
systemic
treatments (n =
105)

Sex: mixed
(42% female)

Type of cancer:
neuroendocrine

distress (DT, PL),
satisfaction with
information received
(EORTC QLQ-INFO25)

IC: WINS (web-
based, personalised
information and
support system)

Guidance: self-
guided

CC: care as usual

· no signi�cant reduction
in distress nor signi�cant
improvement in
satisfaction with
information in IC
compared to CC

[42]b, d

 

USA, 2016

Setting: patients
about to start a
new cancer
therapy (n =
581)

Sex: mixed
(48.3% female)

Type of cancer:
mixed

depression (PHQ-9),
social, emotional, and
role function (EORTC
QLQ-C30)

IC: ESRA-C-II
(symptom
assessment and
self-management)

Guidance: self-
guided

CC: care as usual

· signi�cantly lower
depression scores and a
trend toward higher
scores in social
functioning and role
functioning in IC
compared to CC

· no difference in
emotional functioning
between the two study
groups

[43]c

 

Taiwan,
2020

Setting: patients
undergoing
treatment (CT,
RT, HT) (n =
112)

Sex: female

Type of cancer:
breast

HRQoL (EORTC QLQ-
C30, EORTC QLQ-
BR23).

IC: ibreast (mHealth
app)

Guidance/support:
not speci�ed

CC: care as usual

· Signi�cant
improvement in QLQ-C30
and QLQ-BR23 in both
groups at 3 months.

· Signi�cant group × time
interaction (higher
increase for IC compared
to CC).
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[44]c

 

Taiwan,
2019

Setting: patients
undergoing CT
(n = 60)

Sex: mixed
(41.8% female)

Type of cancer:
advanced non-
small-cell lung
cancer

symptom distress
(SDS), HRQoL
(EORTC QLQ-C30)

IC: web-based
health education
and self-
management
programme

Guidance: self-
guided

CC: care as usual

· signi�cant group × time
interaction for global
HRQoLand emotional
function at the 3-month
assessment

· no differences between
and within groups in
physical function, role
function, cognitive
function and social
function

[45]c

 

USA, 2019

Setting: patients
undergoing
treatment (n =
328)

Sex: female

Type of cancer:
breast

depression (CES-D),
perceived healthcare
competenceb,
emotional
processingb, social
well-being (WHOQOL)

IC1: CHESS

IC2: CHESS plus
mentor

Guidance: self-
guided and guided
(CHESS plus
mentor)

CC: Internet only

· signi�cant interaction
for intervention type ×
depression × time for
perceived healthcare
competence and social
well-being

· patients with higher
levels of depression
bene�ted most from the
CHESS plus Mentor

[46]b

 

Korea, 2018

Setting: patients
beginning CT (n
= 76)

Sex: female

Type of cancer:
metastatic
breast cancer

drug adherence,
presence/severity of
side effects,
depression (BDI),
anxiety (STAI), HRQoL
(WHOQOL-BREF)

IC: ILOVEBREAST
(mobile game)

Guidance: self-
guided

CC: conventional
education

· better drug adherence,
lower rates of
chemotherapy-related
side effects and better
HRQoL during
chemotherapy in IC
compared to CC

· no signi�cant
differences in depression
and anxiety

[47]b

 

USA, 2020

Setting: newly
diagnosed
patients,
majority
undergoing
treatment (CT,
RT) (n = 100)

Sex: female

Type of cancer:
breast

distress (DT),
depression (CES-D),
psychological
distress (IES),
dispositional
optimism (LOT-R)

IC: CaringGuidance™
(web-based
intervention)

Guidance: self-
guided

CC: care as usual

· no signi�cant time ×
group interactions

· post hoc analysis: from
baseline to month 2, both
groups decreased in
distress and depressive
symptoms; from month 2
to 3, IC continued to
decrease, whereas CC
increased on these
outcomes

[48]b

 

Norway,
2013

Setting: patients
undergoing
treatment (CT,
RT, HT) (n =
325)

Sex: mixed
(58.2% female)

Type of cancer:
breast and
prostate

symptom distress
(MSAS-SF),
depression (CES-D),
self-e�cacy (CBI),
HRQoL (15D-HRQoL)

IC: WebChoice
(multi-component
web-based illness
management
system)

Guidance: self-
guided

CC: information
about publicly
available websites

· signi�cant group
differences on the global
symptom distress index
on the MSAS-SF

· signi�cant reductions in
global symptom distress,
physical symptoms, and
self-e�cacy in IC
compared to CC (for
patients diagnosed
within 1 year)

[49]b Setting: patients depression (CES-D), IC: Web-based · signi�cant reduction in
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USA, 2016

undergoing
treatment (CT,
RT) (n = 261)

Gender: mixed
(27.2% female)

Type of cancer:
advanced
cancer

fatigue/HRQoL (FACT-
AN, FACT-Hep)

Collaborative Care
Intervention

Guidance: self-
guided

CC: care as usual

depression and fatigue
as well as improvements
in HRQoLfor IC patients
with clinical levels of
symptoms compared to
CC at 6-months follow-up

[50]b

 

Australia,
2020

Setting: newly
diagnosed
patients about
to start CT(n =
77)

Sex: mixed
(31.7% female

Type of cancer:
haematological

supportive care needs
(SCNS-SF-34),
anxiety/depression
(HADS)

IC: web-based
intervention

Guidance: self-
guided, additional
telephone support

CC: care as usual

· no statistically
signi�cant differences in
unmet information
needs, depression or
anxiety between IC and
CC

[51]b 

Switzerland,
2018

Setting: newly
diagnosed
patients,
majority
undergoing
treatment (CT,
RT, HT) (n =
129)

Sex: mixed
(84.5% female)

Type of cancer:
mixed

HRQoL (FACIT-F),
anxiety/depression
(HADS), distress (DT)

IC: STREAM (web-
based intervention)

Guidance: guided

CC: waiting list

· signi�cant improvement
in HRQoLand signi�cant
reduction in distress in IC
compared to CC

· no signi�cant changes
in anxiety or depression

[52]b

 

China, 2018

Setting: patients
undergoing CT
(n = 114)

Sex: female

Type of cancer:
breast

self-e�cacy (SICPA),
social support
(MSPSS), symptom
distress (MD
Anderson Symptom
Inventory), HRQoL
(FACT-B),
anxiety/depression
(HADS)

IC: BCS (app-based,
interactive Breast
Cancer e-Support
programme)

Guidance: self-
guided

CC: care as usual

· signi�cant
improvements in IC in
self-e�cacy, symptom
interference and HRQoL
compared to CC at 3
months

· effects were not
sustained at 6 months

· e-Support usage
duration was positively
correlated with self-
e�cacy, social support
and HRQoL at 3 months

CT, chemotherapy; RT, radiotherapy; HT, hormone therapy; auto-SCT, autologous stem-cell transplantation; HSCT,
haematopoietic stem-cell transplantation; PRRT, peptide receptor radionuclide therapy; SSAs, somatostatin
analogues; IC, intervention; CC, comparator; CCO, Cancer Coping Online; IPPC, Internet-based patient-provider
communication system.

a Self-constructed questionnaire by the authors); b source of funding provided; c source of funding not provided; d

secondary analysis of psychosocial variables (main paper of ESRA-C-II trial: Berry et al., 2014 [54]).
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Abbreviations of outcome measures (alphabetical order): AQoL-8D, Assessment of Quality of Life; BDI, Beck
Depression Inventory; BPI, Brief Pain Inventory; BSI, Brief Symptom Inventory; CBI, Cancer Behavior Inventory; CES-
D, Center for Epidemiologic Studies Depression Rating Scale; DASS, Depression Anxiety Stress Scale short form;
DGSS, Dutch General Self-e�cacy Scale; DT, Distress Thermometer; EORTC QLQ-BR23, European Organisation for
Research and Treatment of Cancer Breast Cancer-Speci�c Quality of Life Questionnaire; EORTC QLQ-C30,
European Organisation for Research and Treatment of Cancer Quality of Life Core Questionnaire; EORTC QLQ-
INFO25, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire, Information
Module; FACIT-F, Functional Assessment of Chronic Illness Therapy – Fatigue; FACT-AN, Functional Assessment of
Cancer Therapy – Anaemia; FACT-B, Functional Assessment of Cancer Therapy Scale – Breast; FACT-Hep,
Functional Assessment of Cancer Therapy – Hepatobiliary; HADS, Hospital Anxiety and Depression Scale; IES,
Impact of Event Scale; LOT-R, Life Orientation Test-Revised; MAC, Mental Adjustment to Cancer Scale; MOS,
Medical Outcomes Study; MSAS, Memorial Symptom Assessment Scale; MSAS-SF, Memorial Symptom
Assessment Scale - Short Form; MSPSS, Multidimensional Scale of Perceived Social Support; PHQ-9, Patient
Health Questionnaire-9; PL, Problem List; PSS-SR, Posttraumatic Stress Scale – Self Report; SCNS-SF-34,
Supportive Care Needs Survey Short Form 34; SDS, Symptom Distress Scale; SICPA, Stanford Inventory of Cancer
Patient Adjustment; SPSI-R, Social Problem Solving Inventory-Revised; STAI-state, Spielberger State-Trait Anxiety
Inventory (state version); WHOQOL-BREF, World Health Organization-Quality of life-BREF.

Table 3 Intervention elements, follow-up period and attrition
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RCT Intervention elements Follow-
up 
 period

Attrition

E M F SM CHe CH CPe CP G Dropout of intervention Loss-to-
 follow-
up

[35] × ×1 -- × ×1 -- ×1 -- -- 2, 6, 12
and 24
weeks

25/450 (5.6%)2

[36] × -- -- × -- -- -- -- -- 6 months 5/60 (8.3%)2

[37] × × × × × --- × -- -- 6 months -- 23/167
(13.8%)

[38] × -- × × × -- -- -- -- 13, 30
and 42
weeks

14/47 (29.8%) of
patients who took web-
based intervention

22% at
13
months;
 34% at
30
months;
 37% at
42
months

[39] × -- -- × × -- -- -- -- 8 weeks 18/163 (11%) 57/163
(35%)

[40] × -- × × × -- -- -- -- 4 weeks -- 75/168
(44.6%)

[41] × × -- × × × -- -- -- 12 weeks 8/105 (7.6%) 6/105
(5.7%)

[42] × × -- × -- -- -- -- -- 2–4
weeks

secondary analysis of complete
data sets

[43] × × -- × × × × -- -- 1, 5–3
months

9/112 (8%) 3/112
(2.7%)

[44] × × -- × × -- -- -- -- 1, 2 and 3
months

5/60 (8.3%)2

[45] × × -- × × × × -- -- 6 months -- --

[46] × -- -- × -- × -- -- × 3 weeks 3/76 (3.9%) 1/76
(1.3%)

[47] × -- × × -- × -- -- -- 1, 2 and
3 months

17/100 (17%) 17/100
(17%)

[48] × × × × × -- × -- -- 12
months

18/325 (5.5%) 62/325
(19.1%)

[49] × × -- × -- × × -- -- 6 months 47/261 (18%) 104/261
(40%)

[50] × -- -- × × × × -- -- 2, 4, 8
and 12
weeks

17/60 (28.3%) --
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[51] × -- -- × × -- -- -- -- 2 months 12/129 (9.3%) 14/129
(10.9%)

[52] × -- -- × × -- × -- -- 3 and 6
months

-- 10/114
(8.8%)

E, education/information; M, self-monitoring of symptoms/mood; F, automated feedback; SM, self-management
support/skill training; CHe, communication with health professionals via mail/web (�xed implemented and
optional); CH, communication with health professionals via telephone/face-to-face (�xed implemented and
optional); CPe, communication with patients via web/forum; CP, communication with patients via telephone/face-
to-face; G, gami�cation.

× present, -- not present or not apparent from description, 1 not for all study groups, 2 time of dropout not speci�ed.

Figures

Figure 1

Study selection �owchart



Page 22/22

Figure 2

The risk of bias associated with each study using the Cochrane revised risk of bias tool (RoB 2) 
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