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Abstract

Purpose To identify and synthesise interactive digital tools used to support the empowerment of people with cancer and
the outcomes of these tools.

Methods A systematic literature review was conducted using PubMed, CINAHL, Web of Science, Cochrane, Eric, Scopus,
and PsycINFO databases in May 2023. Inclusion criteria were patient empowerment as an outcome supported by interactive
digital tools expressed in study goal, methods or results, peer-reviewed studies published since 2010 in cancer care. Narrative
synthesis was applied, and the quality of the studies was assessed following Joanna Briggs Institute checklists.

Results Out of 1571 records screened, 39 studies published in 2011-2022 with RCT (17), single-arm trial (15), quasi-
experimental (1), and qualitative designs (6) were included. A total of 30 interactive digital tools were identified to support
empowerment (4) and related aspects, such as self-management (2), coping (4), patient activation (9), and self-efficacy (19).
Significant positive effects were found on empowerment (1), self-management (1), coping (1), patient activation (2), and
self-efficacy (10). Patient experiences were positive. Interactivity occurred with the tool itself (22), peers (7), or nurses (7),
physicians (2), psychologists, (2) or social workers (1).

Conclusion Interactive digital tools have been developed extensively in recent years, varying in terms of content and meth-
odology, favouring feasibility and pilot designs. In all of the tools, people with cancer are either active or recipients of
information. The research evidence indicates positive outcomes for patient empowerment through interactive digital tools.
Thus, even though promising, there still is need for further testing of the tools.
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Introduction

The growing number of people with cancer calls for new
solutions for care and treatment [1]. Globally, an estimated
28.4 million new patients are predicted to have cancer in
2040, compared to 19.3 million in 2020 [2]. The physical,
emotional, and financial strain of illness on the patients
themselves is significant. Therefore, patient empowerment
should be considered and acknowledged in healthcare digi-
talisation. [3] In this review, the focus is on interactive digi-
tal tools (IDTs) in the context of patient empowerment.
Empowerment is a multidimensional concept. In this
review, it is seen as patient capacities and behaviours, both
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comprising cognition. As capacities, empowerment includes
perceived control over own health and healthcare, experi-
ence of being respected, self-efficacy, and health literacy
[4]. As behaviours, empowerment includes participation,
actions made for decision-making, and self-management [4].
In cancer care, the definition of empowerment varies. It has
been described in relation to pain management with the con-
cepts self-efficacy, active participation, increased abilities,
and control of life [5]. Empowerment has been measured as
an outcome in terms of knowledge [6, 7], self-efficacy [5],
and coping [8]. The variation in definitions has led to the
development of different tools to measure empowerment and
its aspects; however, they may not fully capture the idea of
empowerment as a whole [9, 10] or are not intended for the
cancer care context [11]. Empowerment can be investigated
as such, but also through its various aspects which can be
regarded as sub dimensions of empowerment. In this review,
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we have used aspects of self-care, self-management, coping,
control, action, patient activation, and self-efficacy in addi-
tion to the concept itself due to our emphasis on empower-
ment as an outcome [12].

Digital technologies can strengthen health service deliv-
ery [3] by improving its accessibility and by providing tai-
lored interventions that provide support at times when it is
most needed [13]. Previous systematic reviews have focused
on digital tools such as smartphone applications [13-16],
web-based communication platforms [17, 18], and artificial
intelligence [19] adopted during the cancer continuum with
various purposes and outcomes. Mobile-based applications
supporting the empowerment of people with cancer have
been designed to provide information about cancer and
treatment [13, 15, 16], support self-management [13, 15,
16] and shared decision-making [19], monitor and promote
health and wellbeing [13, 15, 19], enhance communication
skills [15], raise awareness of the illness, and assist in early
detection and prevention [16]. In some cases, the tools have
provided social [13, 16] and peer support [13, 15] as well as
relaxation techniques [15].

Web-based platforms have increased access to cancer
screening, although diagnostic accuracy has decreased in
some cases [19]. In addition, they have increased knowl-
edge about the disease, assisted in decision-making regard-
ing prostate cancer screening, and improved positive health
behaviour such as physical activity and weight loss among
cancer survivors [19]. Monitoring patient-reported out-
comes using web- or mobile-based digital tools has reduced
the number of emergency admissions and hospitalisations
and thus, reduced costs as well [19]. In psychological care,
chatbot-based platforms have improved adherence to treat-
ment, and virtual reality platforms have reduced distress and
fatigue after chemotherapy among people with breast cancer
[19] Web-based communication platforms facilitating com-
munication between patients and health care professionals
(HCPs) have improved communication [17] and have had
a positive effect on cancer-related symptoms [17, 18] and
their reporting [17, 18], functional capacity [18], decision-
making [17], health care utilisation, e.g., clinical visits and
calls [17], and quality of life [17, 18] among people with
cancer. A mobile-based self-management intervention has
been effective for self-efficacy, self-management, exercise
compliance, and quality of life, but not for symptom relief,
role-functioning, depression, or social support among people
with breast cancer [14]. Due to lack of reporting, no conclu-
sions can be drawn about the mechanisms of digital tools
that lead to change in outcomes.

Despite existing reviews, there is still a need for an
extensive review of literature on the outcomes of IDTs
to support patient empowerment in cancer care. In this
review, interactivity refers to patients interacting with
the tool itself, peers, voluntary sector actors or HCPs,
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indicating that the person is active, respected and aims to
be empowered, supported by the tool. Interactive digital
tools designed purely for peer support (e.g., social media
and chat forums) were excluded as they were considered
their own, separate area of interest.

The purpose of this systematic literature review is to iden-
tify and synthesise the IDTs used to support the empower-
ment of people with cancer and the outcomes of these tools.
The research questions are as follows:

1) What interactive digital tools are used to support
empowerment among people with cancer? and

2) What are the outcomes of these interactive digital tools
used among people with cancer?

Methods

This systematic review adheres to the Preferred Report-
ing Items for Systematic reviews and Meta-Analyses
(PRISMA) [20].

Literature search

In the review, studies published 01/2010-05/2023 were
accepted, assuming the active development of digital tools
during this time [21]. Inclusion and exclusion criteria are
presented in Table 1.

A systematic literature search was conducted in collabo-
ration with an Information Specialist using seven databases:
PubMed, CINAHL, Web of Science, Scopus, Cochrane, Psy-
cINFO, and ERIC with the following keywords: empower-
ment, cancer, digital, patient, and interactive. For the full
search strategies, see Appendix 1 (supplement). Addition-
ally, citation searching of the included articles was con-
ducted. The search was limited to peer-reviewed research
papers and English language. Covidence systematic review
software [22] was used to manage the systematic review
process. First, duplicates were removed. Next, two review-
ers screened each report independently based on title and
abstract against the inclusion and exclusion criteria. Finally,
full texts were screened, and decision was made of stud-
ies to be included in the review. Conflicts were solved by a
third reviewer. Data were extracted independently by two
researchers, including information of authors, year, coun-
try, purpose, design and setting, theoretical approach, vari-
ables, participant characteristics, data collection and analysis
method, description of interactive digital tool, and outcomes
of the study in terms of patient empowerment or related
aspects (self-care, self-management, coping, control, action,
activation, or self-efficacy).
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Table 1 Eligibility criteria of included studies

Inclusion criteria

Exclusion criteria

Patient empowerment or related aspects (self-care, self-management,
coping, control, action, activation, self-efficacy) is an outcome sup-
ported by interactive digital tool(s)

Interactive digital tool(s) used by patients themselves or together with
significant others, peers, voluntary sector actors, and different groups
of HCPs

Patient empowerment or related aspects (self-care, self-management,
coping, control, action, activation, self-efficacy) supported by interac-
tive digital tools expressed/described in the aim or methods or results
of the study report (article/publication)

Peer-reviewed research papers with different designs

Setting: oncology, cancer care, adults
Published >2010

Patient empowerment or related aspects (self-care, self-management,
coping, control, action, activation, self-efficacy) supported by inter-
active digital tools is not an outcome

Chat forums or social media. Interactive digital tool(s) used by
somebody else

Patient empowerment or related aspects (self-care, self-management,
coping, control, action, activation, self-efficacy) supported by
interactive digital tools expressed/described in other parts than aim
or methods or results of the study report (article/publication)

Protocol articles, reviews, posters, conference abstracts, proceedings,
books/book chapters, editorials, letters, notes, data papers

Setting: other than oncology, cancer care, children
Published prior to 2010

Synthesis methods

Studies were grouped for the synthesis by (1) research
design, (2) elements of the IDTs, i.e., activities addressed to
patients or HCPs, and (3) outcomes of the tools on empow-
erment and related aspects. Two kinds of evidence were
explored: statistical and experiential. Statistical evidence
was used for the analysis of quantitative studies; synthesis
is based on statistically significant differences between or
within the groups using descriptive quantification and a nar-
rative summary of the data (Table 2). Experiential evidence
was used for the analysis of qualitative studies; synthesis
is based on patients’ experiences related to empowerment
when using IDTs. Narrative synthesis was used to integrate
the evidence of the studies [23]. Conclusions were made
based on either statistical or experiential scientific evidence
of the IDTs to support empowerment of people with cancer.
Explanations of the abbreviations of the IDTs are provided
in Appendix 2 (supplement).

Quality appraisal of the studies

Methodological quality or risk of bias were not used as cri-
teria to exclude studies, but merely to show the validity of
the results of the review. Assessment was completed by three
independent researchers (CC, DC, SM). Disagreements were
resolved through discussion until consensus was reached.
Quality appraisal was conducted using JBI checklists accord-
ing to the research design [24]. For RCTs, a 13-item scale
(0-13) was used, with focus on internal validity in terms of
study, outcome and results, external validity, and statistical
conclusion validity. For qualitative studies, a 10-item scale
(0-10) was used, with focus on congruity, representation,
and accuracy of results. For other quantitative studies, an
8-item scale for cross-sectional studies and a 9-item scale

for quasi-experimental studies were used focusing on design
accuracy, statistical analysis validity, and internal validity.

Results

Of the 3020 records identified from the databases, a total
of 36 studies met the inclusion criteria. Three more studies
were added based on citation search (Fig. 1).

Study characteristics

A total of 194 reports were sought for retrieval, and 39 stud-
ies were included in the final review: 17 RCTs, 4 of which
with feasibility design; 15 single-arm studies with pilot, fea-
sibility, and mixed methods designs; 1 quasi-experimental;
and 6 qualitative studies. Most of the studies (25) had been
published in the last 5 years, 2018-2022, and the others (14)
within 12 years. Most of the studies (15) were Western Euro-
pean: 11 from the Netherlands and 4 from the UK the oth-
ers were from Northern Europe (6), the USA (10), Canada
(2), Asia (2), and Australia (3). Interaction occurred solely
between patients and the IDTs (22) or was attended by peers
(7) or HCPs such as nurses (7), physicians (2), psycholo-
gists, (2) and social workers (1). In the original studies, the
number of interactions was not reported, and their impact on
outcomes was not differentiated between HCPs. In accord-
ance with the purpose of the study, only the characteristics
of the patient participants are described (Table 2).

Quality of studies
The Joanna Briggs Institute checklists [24] were used
to assess the quality and risk of bias of the studies, see

Appendix 3, 4, 5 and 6 (supplement). In randomised con-
trol trials (17), all the studies used true randomisation as
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Fig. 1 Flowchart of the selection of studies [20]

allocation method and used appropriate statistical analysis.
Participants’ characteristics were similar in the compari-
son groups in almost all studies. Outcomes were measured
in the same way for treatment groups in all studies. The
design was appropriate in most studies. However, blinding
and partial concealment was possible in only one study. Of
the quasi-experimental studies (15), all showed appropri-
ate statistical analysis and adequate multiple measurement
of outcomes. Participants’ follow-up was completed and
clearly described. The research objective was expressed

Records identified from Records identified from
Databases (n = 3020) citation searching (n = 62)
= PubMed (n = 648)
& Web of Science (n = 705)
= Scopus (n = 539)
% CINAHL (n = 508) .
3 Duplicate records Duplicat d
Cochrane (n = 455) uplicate records
PsycINFO (n = 164) removed removed
Eric (n=1) (n=1499) (n=28)
Records screened (n = 1571) Records excluded
(n=1411)
I
Reports sought for retrieval Reports not Reportsf sought Repgrts;ot
(n = 160) retrieved (n = 0) for retrieval retrieve
(n=34) (n=0)
o | T
£ -
§ Reports assessed for eligibility Reports excluded Reports Reports
£ | (n=160) (n=124) assessed for excluded:
@ Interactive digital tool eligibility (n=31)
not used (n = 40) (n=34) (Interactive)
Not cancer care setting digital tool not
(n=6) used (n=4)
Study focuses on Outcomes not
application empowerment,
development /cancer etc. (n=17)
screening (n = 23) Study focuses on
Outcomes not development of
empowerment etc. application /
(n=34) _ cancer screening
Studies included in the review Wrong design (n =21) (n=9)
(n _ 36) \é\/r?ng study
Studies included from citation |« esign (n=1)
T searching
n=3
i ( )
Q
=
Total studies included in the
review (n = 39)

with clarity in all studies. Nonetheless, the studies did not
involve comparisons with control groups (CG). All cross-
sectional studies (2) showed clear inclusion criteria, setting
and objective description, reliable measurement of expo-
sure and outcomes, as well as appropriate statistical analysis
design. Nevertheless, only one study included identification
of confounding factors, while none had specified strategies
relating to this. In qualitative studies (5), congruence of per-
spective, methods, and objectives was obtained in all studies;
similarly, all studies represented accurately the participants’
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point of view. Qualitative design was adequate, and data col-
lection was accurately reported in the conclusions. However,
only one study identified the researcher’s cultural or theoreti-
cal position. There was no recognisable pattern regarding the
outcomes of studies with low JBI scores.

Interactive digital tools supporting patient
empowerment

A total of 30 different IDTs were identified. Elements of the
IDTs (Table 3) were addressed to patients, home caregivers,
or HCPs, but representatives of voluntary sector were not
involved. Contact with a HCP, such as a nurse (7), physician
(2), psychologist (2), or social worker (1), was involved in a
third of the tools. The contents of the elements are detailed
in Appendix 7 (supplement).

Elements addressed to patients

IDTs offer patients self-assessments (12) and symptom-
monitoring (11). Self-assessments were patient-reported
outcomes (PROs) covering physical, social, functional [29,
34, 36, 38, 40, 41, 44, 52, 58, 59], and psychosocial issues
[28-30, 45, 49, 52, 53, 57, 60] as well as need for profes-
sional help [29, 49]. Symptom-monitoring covered physical,
functional, and psychosocial dimensions [25, 34, 40, 41, 44,
49, 58, 63] as well as various quality of life aspects [32, 43,
50, 54, 61].

Tools tailored information (14) to support self-manage-
ment. Tailored information was triggered by self-assess-
ments, symptom-monitoring, or alerts based on patient
records and upcoming appointments [35, 36, 47], self-test
results [45, 53], needs’ assessment [52], or by comparing
patients’ actual behaviours and recommendations [38]. Tai-
lored exercise was based on PROs or dietary plans [35, 36,
38]. Alerts were triggered by PROs and targeted to HCPs
[40, 41, 58, 59, 63] or patients themselves [25, 29, 49, 50,
54,61, 62].

General information (27), i.e., information not tailored for
patients provided cognitive, emotional, and practical sup-
port for self-management [25-30, 33, 39, 43-45, 47-49, 52,
55, 56, 58-60, 63], coping with cancer [31, 34, 58], com-
municating with HCPs [52], and decision-making [26, 27,
42, 56].

Peer-support (7) provided an opportunity to connect and
share personal content with other people with cancer [29, 48,
49] facilitated by HCPs [44, 55] or peers [57]. It also helped
navigation in the health care system [28].

IDTs offer activities to address commonly experienced
physical, emotional, social, and communication difficulties
[26] among people with cancer. They were provided in dif-
ferent forms: exercises [26, 27, 29, 34-36, 44, 46-49, 53, 56,

@ Springer

60, 62], action plans [35-38, 52, 57, 60, 62], journaling [26,
27,29, 38, 47, 57], and quizzes [26, 27, 42, 56, 57].

Elements addressed to HCPs

The tools had clearly fewer activities addressed to HCPs
than to patients. They included the possibility to review
PROMs, facilitate chat rooms, or contact patients to provide
tailored advice on exceeding reference values by nurses [25,
29, 39, 49, 58, 59], physicians [29, 39], psychologists [31,
33], and social workers [29]. Nurses could also participate
in online support group sessions [55] without patients’ self-
assessments or initiative.

Outcomes of the interactive digital tools on patient
empowerment and related aspects

The digital tools supporting patients’ empowerment and
related aspects had versatile outcomes (Tables 2 and 3).
Two kinds of evidence were explored: statistical and expe-
riential. Statistical significance was reached in less than
half of the outcomes measuring empowerment and related
aspects. These are reported in the text. Patient experiences
of empowerment when using IDTs were all positive and are
reported at the end of this chapter.

Empowerment

Four different IDTs were used to explore the effect on patient
empowerment as such. Only one single-arm pilot study
using the CSSI app to navigate the breast cancer journey
[47] was effective. The tool offered mostly information links
to reliable webpages and clinical reports. The appropriate
content and high quality of the tool had a positive effect
on empowerment. The results indicated enhanced sense of
control over cancer and general empowerment of women.

Self-efficacy

Of the 19 studies exploring the effect of IDTs on self-
efficacy, ten were effective. Of the 13 RCTs, the studies
were e-RAPID on managing side effects during the treat-
ment [25], PatientTIME to support communication among
people with lymphoma [52], BREATH to support self-
management of people with breast cancer [53], and SBC to
manage cancer-related issues [37], the ASyMS to support
self-management of chemotherapy-related side effects [40],
WSEDI on exercise and intake of fruit and vegetables for
people with breast cancer [38], and a quasi-experimental
study of an SDM Assistant to support decisions concerning
people with liver cancer before the treatment [56]. Three
out of five single-arm studies were effective: Getting Down
to Coping [31] for people with prostate cancer to support
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self-management after treatment, mPCST-Community [33]
for people with breast cancer to support pain management,
and iManage-PC [44] for people with prostate cancer to
manage adverse effects during the treatment.

Coping

A total of four studies assessed the effect of IDTs on patients’
coping. Only one RCT using PROGRESS was effective in
redirection of worrying thoughts among people with local-
ised prostate cancer after completion of treatment [51].

Patient activation

Nine studies assessed the effect of IDTs on patient activa-
tion. None of the RCTs were effective. Patient activation
was improved in two out of five single-arm studies: the True
North PN to support patients’ symptom self-management
[28] and the Oncokompas for people with breast cancer [43].

Self-management

Two single-arm studies assessed the effect of IDTs on
patients’ self-management, the TOLF being effective on
lymphoedema symptoms among people with breast cancer
after surgical treatment [34].

Patients’ experiences of empowerment and related
aspects when using interactive digital tools

There were six qualitative studies exploring patients’
empowering experiences after using IDTs. The overall expe-
rience was positive, and two of the tools included interaction
with a nurse [58, 59]. The ASyMS-H during chemother-
apy increased health-awareness and adherence to self-care
among people with blood cancers. [58]. The theme “Being
seen as a person” reflected patients’ experiences of sup-
port for participation and personal care needs when using
the Interaktor [59]. Both tools included symptom monitor-
ing, information, and alerts to HCPs [58, 59]. By using the
TEMPO for dyads, patients felt they had gained knowledge
and learned coping skills to overcome challenges and man-
age stress. The tool included self-assessments, informa-
tion, and exercises [60]. Patients with head and neck cancer
perceived that the Oncokompas supported symptom self-
management and strategies to cope with cancer, staying in
control and taking responsibility for own care. It included
symptom monitoring, self-assessments, tailored infor-
mation, and alerts to the patients [61]. The experience of
LETSGO among people with gynaecological cancer was
a “feeling of increased self-management”, describing the
ability to recognise cancer-related symptoms and moti-
vation to physical exercise. The tool included symptom

monitoring, information, exercises, and patient alerts [62].
People with incurable cancer experienced that the Noona
enhanced active involvement in care, sense of security and
freedom, communication with professionals, being abreast
with the treatment, and better symptom management. The
tool included information, symptom monitoring, and alerts
to nurses [63].

Discussion

The number of IDTs is growing rapidly with simultaneous
research to show its impact on the health outcomes of people
with cancer. Digital solutions are becoming more sophisti-
cated, also in supporting patients in their empowerment and
recovery. Our purpose was to look at this evidence, focusing
on the outcomes of IDTs related to the empowerment of
people with cancer.

The IDTs aiming to support patient empowerment are
numerous. In our review, we included 39 studies with 30
digital tools that have been developed rather recently in
different countries, mostly in Europe or the USA. In all of
these, people with cancer are part of the interaction, their
role varying from receiving standard information to per-
forming individually tailored activities. This distinction
is important from the perspective of empowerment, which
assumes that patients are active and have an important role
in decision-making and control of their own health [12].
Several activities have been included in the tools such as
symptom-monitoring [25, 29, 32, 34, 40, 41, 43, 44, 49,
50, 54, 58, 61, 63], self-assessment of health-related issues
[28-30, 34, 36, 38, 40, 41, 44, 45, 49, 52, 53, 57-60], exer-
cises [26, 27, 34, 38, 48, 57, 60], action plans [35-37, 52, 57,
60, 62], journaling [26-29, 38, 49, 57], quizzes [26, 27, 37,
42, 56, 57], and alerts including an opportunity to commu-
nicate with HCPs. All these indicate support for empower-
ment, even though in many studies, a more detailed descrip-
tion of the intensity and implementers of these activities
is not clear or may even be lacking, posing a challenge for
future researchers and developers. HCPs interacting with
patients via IDTs were most often nurses, with other profes-
sional groups such as psychologists, physicians, and social
workers participating less frequently. We did not see a link
between the results and with whom the interaction occurred
(patient—-HCP, patient—peers, patient-IDT). However, this
review does not provide a systematic description about the
role of any specific professional group in interactive digital
tools.

Unlike previous reviews in the field [13—15, 28], our
results introduce both mobile and web-based IDTs support-
ing patient empowerment. The importance of empowerment
has been stated on the level of individual patients [12], pro-
fessionals [65], and societies [66]. However, empowerment

@ Springer
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is a multidimensional concept which is difficult to measure
with a single instrument [11]. This was the case in our lit-
erature search as well: when using the single term “empow-
erment”’, we found a very limited number of studies. Thus,
based on the literature, we also used concepts partially
expressing the same patient-centred goals as empowerment.
We call these “aspects of empowerment” due to their simi-
lar nature, but limited scope. This, of course, relates to the
results. For example, the concept of self-efficacy was used
as part of empowerment and had most of the statistically
significant results, but we have to be cautious to conclude
that these studies cover the entire concept of empower-
ment. However, on the other hand, we can conclude that
the literature covers patient-oriented IDTs for people with
cancer, aiming to support their own activities. Furthermore,
the tools support the use of general or tailored information
for patients. These are important elements as knowledge
is seen as essential for making choices and acting in one’s
own interest and thus, being empowered [5]. Statistically
significant outcomes of the use of IDTs were identified on
empowerment itself [47], self-efficacy [25, 31, 33, 37, 38,
40, 44, 52, 53, 56], coping [55], and patient activation [28,
43]. It should be noted that there were several studies with
feasibility design, indicating a need for further testing with
larger sample sizes and strict design.

Four IDTs were used in several studies: CCO [26, 27],
MyAVL [35, 36], WebChoice [29, 49], and Oncokompas
[32, 43, 50, 54, 61]. Of these, only a 1-week single-arm
feasibility study using Oncokompas achieved a statistically
significant effect on patient activation [43]. We also ana-
lysed experiential evidence of the outcomes of IDTs. The
experiences of patients were positive [58—63] in terms of
improving self-management, increasing knowledge, learning
new coping skills, staying in control, and taking responsi-
bility of and participating in own care. These experiences
have specific importance when planning interventions and
development programmes in clinical practice using these
tools. Furthermore, the studies in this review indicate a lot
of detailed outcomes of using digital interactive tools, partly
in groups of people with specific cancers. These details pro-
duce knowledge for those patients as well, even if some of
them were investigated in a single study. The duration of
the interventions ranged from 1 to 24 weeks, and no asso-
ciation was seen between the length and effectiveness of
the intervention. It is notable that large proportion of the
studies that achieved significant results (15) were conducted
among people with breast cancer [28, 33, 34, 38, 41, 43,
44]. This may be because, based on the CINAHL database,
this patient group has been most studied (328 references)
compared to people with colorectal cancer (65 references)
or prostate cancer (84 references). In addition, compared to
men, women use health forums and blogs more often and
value their social dimensions, entertainment, as well as the
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information they offer. In general, the Internet has been a
more important source of health information for women
than for men [67]. It is important to take gender factors into
account when designing digital platforms in order to meet
the needs of the target group as well as possible.

In summary, the research on IDTs among people with
cancer is promising; this includes tools that have already
been tested and those that are still under development. How-
ever, many of the RCTs and single-arm trials used feasibility
or pilot design. Thus, there is a need for future testing of the
tools with larger as well as multinational samples, including
new technology, and ensuring the sustainability of success-
ful activities and interventions. Only five studies [26, 31, 43,
44, 53] reported the effect size, which allowed conclusions
to be drawn about the magnitude of the results. In these
studies, the effect size was small among people with breast
cancer and medium among people with prostate cancer or
different types of cancer. This review targeted patients, so
knowledge of the HCPs’ interacting is very limited; there-
fore, no conclusions can be drawn about the contributions
of different professional groups to patient empowerment.

There are strengths and limitations in this review. The
strengths refer to the search strategy and review process:
we used several databases with a systematic process. The
Covidence tool allowed rapid, reliable evaluations and
researcher collaboration. The limitations in the review are
related to the search terms, inclusion criteria, and the quality
of the studies. The search terms were selected to provide a
broad coverage of evidence about the topic. Therefore, not
only the term empowerment but also its aspects together
with search terms focusing on digital tools in cancer care
were included as search terms. This combination resulted in
some overlapping hits with extensive search results. Using
the AND operator between the term empowerment and the
terms indicating its aspects could have provided a more nar-
rowed down result. The inclusion criteria were strict and
corresponded with the review aim. However, studies pub-
lished in languages other than English and publications from
other sources were missed. Most of the studies showed an
acceptable quality according to the JBI criteria, but due to
heterogeneous design, the level of evidence related to each
group of studies is different and meta-analysis was omitted.
Therefore, we cannot achieve strong evidence. However,
most of the studies are intervention studies, indicating that
the goal is to achieve strong research evidence.

Implications for practice, policy, and research

Implications for practice are related to the high number of
IDTs as a positive result, indicating the researchers’ aim
to develop new methods to support people with cancer. In
IDTs, the elements are reasonable, indicating an understand-
ing of the multidimensionality of cancer care. They have,
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however, mostly been tested only once in a single study or
on a limited basis, which is why further testing is required.
A good indication is, for example, that the role of patients
is included in the tools even though there is variation in
the activity of patients. In the future, more empowerment-
supporting activities need to be added to the tools to increase
their individuality. Moreover, different professional groups
are strongly encouraged to participate in the elements
addressed to HCPs to support patient empowerment multi-
professionally through IDTs.

The implication for health policy is that the number of
people with or recovering from cancer is increasing, which
calls for a strong position in health policy for this group
of patients, increased digital opportunities to realise their
self-care and assessment and for monitoring symptoms and
recovery. This review is a start for considering the elements
of the policies from the perspective of people with cancer.

The implication for future research is that there is
an urgent need to strengthen the multi-methodological
approach, especially due to the nature of the concept of
empowerment. It is too simplified to assume that empower-
ment of people with cancer could be analysed by any single
design. Moreover, modification of IDTs is needed to support
the interaction between patients and HCPs and to measure its
outcomes, also from the perspective of HCPs. Finally, there
is a need to study the cost-effectiveness of digital services
in cancer care.

Conclusion

A plethora of interactive digital tools have been developed
and tested in studies, favouring feasibility and pilot designs.
These tools encourage patients to be active and have an
important role in decision-making and in taking control
of their own health. Tailored information is emphasised as
knowledge is seen as essential to be empowered. Both statis-
tical and experiential evidence indicates positive outcomes
for patient empowerment through interactive digital tools.
The tools need to be further tested to confirm the research
evidence. People with cancer may be good partners in the
future development of these tools.
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