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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



396 Page22o0f26

Supportive Care in Cancer (2024) 32:396

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.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00520-024-08545-9.

Author contributions LT, HLK, JP, CC, MS, VS and HV were respon-
sible for the study’s conception and design, with assistance from LL
in designing and conducting the literature search. CC, DC and SM
assessed the quality of the studies. LT, HLK, JP, DC, SM, VS and HV
collected data. LT and JP extracted and analysed the data, with assis-
tance from HLK, HV and MS. LT and JP wrote the original draft with
assistance from HLK, DC, CC, SM, LL, MS, VS and HV. All authors
reviewed, edited and approved the final manuscript.
LT and HLK shared position of first author.

Funding Open Access funding provided by University of Turku
(including Turku University Central Hospital). This study was funded
by the European Union [101101253, 2023].

Data availability The data that support the findings of this review are
available on request from the corresponding author (LT).

Declarations

Ethics approval Not applicable.

Consent to participate Not applicable.

Consent for publication Not applicable.

Competing interests The authors declare no competing interests.

Disclaimer The views and opinions expressed are, however, those of
the author(s) only and do not necessarily reflect those of the European
Union or the Health and Digital Executive Agency (HaDEA). Neither
the European Union nor the granting authority can be held responsible
for them.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. World Health Organization (2020) WHO report on cancer: set-
ting priorities, investing wisely and providing care for all. World
Health Organization, Geneva

2. Sung H, Ferlay J, Siegel R et al (2021) Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries. CA Cancer J Clin 71:209—
249. https://doi.org/10.3322/caac.21660

3. World Health Organization (2021) Global strategy on digital
health 2020-2025. https://www.who.int/docs/default-source/
documents/gs4dhdaa2a9f352b0445bafbc79ca799dce4d. pdf
Accessed 29 Feb 2024

4. Bravo P, Edwards A, Barr P et al (2015) Conceptualising patient
empowerment: a mixed methods study. BMC Health Serv Res
15:252. https://doi.org/10.1186/s12913-015-0907-z

5. Te Boveldt N, Vernooij-Dassen M, Leppink I et al (2014) Patient
empowerment in cancer pain management: an integrative litera-
ture review. Psychooncology 23:1203-1211. https://doi.org/10.
1002/pon.3573

6. Siekkinen M, Kesidnen J, Vahlberg T et al (2015) Randomized,
controlled trial of the effect of e-feedback on knowledge about
radiotherapy of breast cancer patients in Finland. Nurs Health Sci
17:97-104. https://doi.org/10.1111/nhs.12175

7. Ryhidnen A, Rankinen S, Siekkinen M et al (2012) The impact
of an empowering Internet-based breast cancer patient pathway

@ Springer


https://doi.org/10.1007/s00520-024-08545-9
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3322/caac.21660
https://www.who.int/docs/default-source/documents/gs4dhdaa2a9f352b0445bafbc79ca799dce4d.pdf
https://www.who.int/docs/default-source/documents/gs4dhdaa2a9f352b0445bafbc79ca799dce4d.pdf
https://doi.org/10.1186/s12913-015-0907-z
https://doi.org/10.1002/pon.3573
https://doi.org/10.1002/pon.3573
https://doi.org/10.1111/nhs.12175

396 Page 24 0f26

Supportive Care in Cancer (2024) 32:396

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

programme on breast cancer patients’ knowledge: a randomised
control trial. Patient Educ Couns 88:224-231. https://doi.org/10.
1016/j.pec.2012.02.013

Eskildsen N, Joergensen C, Thomsen T et al (2017) Patient
empowerment: a systematic review of questionnaires measuring
empowerment in cancer patients. Acta Oncol 56:156-165. https://
doi.org/10.1080/0284186X.2016.1267402

Herbert R, Gagnon A, Rennick J, O’Loughlin J (2009) A system-
atic review of questionnaires measuring health-related empower-
ment. Res Theory Nurs Pract 23:107-132. https://doi.org/10.1891/
1541-6577.23.2.107

Barr P, Scholl I, Bravo P et al (2015) Assessment of patient
empowerment—a systematic review of measures. PLoS ONE
10:e0126553. https://doi.org/10.1371/journal.pone.0126553
Pekonen A, Eloranta S, Stolt M et al (2020) Measuring patient
empowerment—a systematic review. Patient Educ Couns
103:777-787. https://doi.org/10.1016/j.pec.2019.10.019

Funnell M, Anderson R, Arnold M et al (1991) Empowerment: an
idea whose time has come in diabetes education. Diabetes Educ
17:37-41. https://doi.org/10.1177/014572179101700108
Klasnja P, Pratt W (2012) Healthcare in the pocket: mapping the
space of mobile-phone health interventions. J Biomed Inform
45:184-198. https://doi.org/10.1016/.jbi.2011.08.017

Luo X, Chen Y, Chen J et al (2022) Effectiveness of mobile
health-based self-management interventions in breast cancer
patients: a meta-analysis. Support Care Cancer 30:2853-2876.
https://doi.org/10.1007/s00520-021-06568-0

Thomas TH, Go K, Go K et al (2022) Empowerment through
technology: a systematic evaluation of the content and quality of
mobile applications to empower individuals with cancer. Int ] Med
Inf 163. https://doi.org/10.1016/j.ijmedinf.2022.104782 (N.PAG-
N.PAG)

Bender J, Yue R, To M et al (2013) A lot of action, but not in the
right direction: systematic review and content analysis of smart-
phone applications for the prevention, detection, and management
of cancer. ] Med Internet Res 15:287. https://doi.org/10.2196/
jmir.2661

Hong Y, Hossain M, Chou W (2020) Digital interventions to facil-
itate patient-provider communication in cancer care: a systematic
review. Psychooncology 29:591-603. https://doi.org/10.1002/pon.
5310

Marthick M, McGregor D, Alison J et al (2021) Supportive care
interventions for people with cancer assisted by digital technol-
ogy: systematic review. ] Med Internet Res 23:624722. https://doi.
org/10.2196/24722

Briggs LG, Labban M, Alkhatib K et al (2022) Digital technolo-
gies in cancer care: a review from the clinician’s perspective. J
Comp Eff Res 11:533-544. https://doi.org/10.2217/cer-2021-0263
Page MJ, Moher D, Bossuyt P et al (2021) PRISMA 2020 expla-
nation and elaboration: updated guidance and exemplars for
reporting systematic reviews. BMJ n160. https://doi.org/10.1136/
bmj.n160

Meister S, Deiters W, Becker S (2016) Digital health and
digital biomarkers—enabling value chains on health data.
Curr Dir Biomed Eng 2:577-581. https://doi.org/10.1515/
cdbme-2016-0128

Covidence systematic review software (2023) Veritas health
innovation, Melbourne, Australia. https://www.covidence.org/.
Accessed 1 Nov 2023

Stern C, Lizarondo L, Carrier J et al (2021) Methodological guid-
ance for the conduct of mixed methods systematic reviews. JBI
Evid Implement 19:120-129. https://doi.org/10.1097/XEB.00000
00000000282

Joanna Briggs Institute critical appraisal tools. https://jbi.global/
critical-appraisal-tools. Accessed 25 Oct 2023

Springer

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Absolom K, Warrington L, Hudson E et al (2021) Phase III ran-
domized controlled trial of eRAPID: eHealth intervention during
chemotherapy. J Clin Oncol 39:734-747. https://doi.org/10.1200/
JCO.20.02015

Beatty L, Koczwara B, Wade T (2011) ‘Cancer coping online’: a
pilot trial of a self-guided CBT internet intervention for cancer-
related distress. E-J Appl Psychol 7:17-25. https://doi.org/10.
7790/ejap.v7i2.256

Beatty L, Koczwara B, Wade T (2016) Evaluating the efficacy
of a self-guided Web-based CBT intervention for reducing can-
cer-distress: a randomised controlled trial. Support Care Cancer
24:1043-1051. https://doi.org/10.1007/s00520-015-2867-6
Bender J, Flora P, Soheilipour S et al (2022) Web-based peer navi-
gation for men with prostate cancer and their family caregivers: a
pilot feasibility study. Curr Oncol 29:4285-4299. https://doi.org/
10.3390/curroncol29060343

Bgrgsund E, Cvancarova M, Moore S et al (2014) Comparing
effects in regular practice of e-communication and web-based
self-management support among breast cancer patients: prelimi-
nary results from a randomized controlled trial. ] Med Internet
Res 16:€295. https://doi.org/10.2196/jmir.3348

Bouma G, De Hosson L, Van Woerkom C et al (2017) Web-
based information and support for patients with a newly
diagnosed neuroendocrine tumor: a feasibility study. Sup-
port Care Cancer 25:2075-2083. https://doi.org/10.1007/
500520-017-3598-7

Cockle-Hearne J, Barnett D, Hicks J et al (2018) A web-based
intervention to reduce distress after prostate cancer treatment:
development and feasibility of the getting down to coping pro-
gram in two different clinical settings. JMIR Cancer 4:e8. https://
doi.org/10.2196/cancer.8918

De Veer A, Slev V, Pasman H et al (2020) Assessment of a struc-
tured self-management support intervention by nurses for patients
with incurable cancer. Oncol Nurs Forum 47:305-317. https://doi.
org/10.1188/20.0NF.305-317

Dorfman C, Kelleher S, Winger J et al (2019) Development and
pilot testing of an mHealth behavioral cancer pain protocol for
medically underserved communities. J Psychosoc Oncol 37:335—
349. https://doi.org/10.1080/07347332.2018.1479327

Fu M, Axelrod D, Guth A et al (2016) mHealth self-care inter-
ventions: managing symptoms following breast cancer treatment.
mHealth 2:28-28. https://doi.org/10.21037/mhealth.2016.07.03
Groen W, Kuijpers W, Oldenburg H et al (2017) Supporting lung
cancer patients with an interactive patient portal: feasibility study.
JMIR Cancer 3:e10. https://doi.org/10.2196/cancer.7443
Kuijpers W, Groen W, Oldenburg H et al (2016) eHealth for breast
cancer survivors: use, feasibility and impact of an interactive por-
tal. IMIR Cancer 2:e3. https://doi.org/10.2196/cancer.5456
Leach C, Hudson S, Diefenbach M et al (2022) Cancer health
self-efficacy improvement in a randomized controlled trial. Cancer
128:597-605. https://doi.org/10.1002/cncr.33947

Lee M, Yun Y, Park H-A et al (2014) A web-based self-manage-
ment exercise and diet intervention for breast cancer survivors:
pilot randomized controlled trial. Int J Nurs Stud 51:1557-1567.
https://doi.org/10.1016/j.ijnurstu.2014.04.012

Ma D, Orner D, Ghaly M et al (2021) Automated health chats for
symptom management of head and neck cancer patients undergo-
ing radiation therapy. Oral Oncol 122:105551. https://doi.org/10.
1016/j.oraloncology.2021.105551

Maguire R, McCann L, Kotronoulas G et al (2021) Real time
remote symptom monitoring during chemotherapy for cancer:
European multicentre randomised controlled trial (eSMART).
BMJ 374:n1647. https://doi.org/10.1136/bmj.n1647

Maguire R, Ream E, Richardson A et al (2015) Development of a
novel remote patient monitoring system: the advanced symptom
management system for radiotherapy to improve the symptom


https://doi.org/10.1016/j.pec.2012.02.013
https://doi.org/10.1016/j.pec.2012.02.013
https://doi.org/10.1080/0284186X.2016.1267402
https://doi.org/10.1080/0284186X.2016.1267402
https://doi.org/10.1891/1541-6577.23.2.107
https://doi.org/10.1891/1541-6577.23.2.107
https://doi.org/10.1371/journal.pone.0126553
https://doi.org/10.1016/j.pec.2019.10.019
https://doi.org/10.1177/014572179101700108
https://doi.org/10.1016/j.jbi.2011.08.017
https://doi.org/10.1007/s00520-021-06568-0
https://doi.org/10.1016/j.ijmedinf.2022.104782
https://doi.org/10.2196/jmir.2661
https://doi.org/10.2196/jmir.2661
https://doi.org/10.1002/pon.5310
https://doi.org/10.1002/pon.5310
https://doi.org/10.2196/24722
https://doi.org/10.2196/24722
https://doi.org/10.2217/cer-2021-0263
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1136/bmj.n160
https://doi.org/10.1515/cdbme-2016-0128
https://doi.org/10.1515/cdbme-2016-0128
https://www.covidence.org/
https://doi.org/10.1097/XEB.0000000000000282
https://doi.org/10.1097/XEB.0000000000000282
https://jbi.global/critical-appraisal-tools
https://jbi.global/critical-appraisal-tools
https://doi.org/10.1200/JCO.20.02015
https://doi.org/10.1200/JCO.20.02015
https://doi.org/10.7790/ejap.v7i2.256
https://doi.org/10.7790/ejap.v7i2.256
https://doi.org/10.1007/s00520-015-2867-6
https://doi.org/10.3390/curroncol29060343
https://doi.org/10.3390/curroncol29060343
https://doi.org/10.2196/jmir.3348
https://doi.org/10.1007/s00520-017-3598-7
https://doi.org/10.1007/s00520-017-3598-7
https://doi.org/10.2196/cancer.8918
https://doi.org/10.2196/cancer.8918
https://doi.org/10.1188/20.ONF.305-317
https://doi.org/10.1188/20.ONF.305-317
https://doi.org/10.1080/07347332.2018.1479327
https://doi.org/10.21037/mhealth.2016.07.03
https://doi.org/10.2196/cancer.7443
https://doi.org/10.2196/cancer.5456
https://doi.org/10.1002/cncr.33947
https://doi.org/10.1016/j.ijnurstu.2014.04.012
https://doi.org/10.1016/j.oraloncology.2021.105551
https://doi.org/10.1016/j.oraloncology.2021.105551
https://doi.org/10.1136/bmj.n1647

Supportive Care in Cancer (2024) 32:396

Page250f26 396

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

experience of patients with lung cancer receiving radiotherapy.
Cancer Nurs 38:E37-E47. https://doi.org/10.1097/NCC.00000
00000000150

Manne S, Smith B, Frederick S et al (2020) B-Sure: a randomized
pilot trial of an interactive web-based decision support aid versus
usual care in average-risk breast cancer patients considering con-
tralateral prophylactic mastectomy. Transl Behav Med 10:355—
363. https://doi.org/10.1093/tbm/iby 133

Melissant H, Verdonck-de Leeuw I, Lissenberg-Witte B et al
(2018) ‘Oncokompas’, a web-based self-management applica-
tion to support patient activation and optimal supportive care:
a feasibility study among breast cancer survivors. Acta Oncol
57:924-934. https://doi.org/10.1080/0284186X.2018.1438654
Murphy K, Sauer C, Yang D et al (2022) The development of
iManage-PC, an online symptom monitoring and self-manage-
ment tool for men with clinically localized prostate cancer. Cancer
Nurs 45:E309-E319. https://doi.org/10.1097/NCC.0000000000
000948

Northouse L, Schafenacker A, Barr K et al (2014) A tailored web-
based psychoeducational intervention for cancer patients and their
family caregivers. Cancer Nurs 37:321-330. https://doi.org/10.
1097/NCC.0000000000000159

Peipert J, Lad T, Kirkpatrick P et al (2021) A low literacy, mul-
timedia health information technology intervention to enhance
patient-centered cancer care in safety net settings increased can-
cer knowledge in a randomized controlled trial. Cancer Control
28:107327482110367. https://doi.org/10.1177/107327482110367
83

Petrocchi S, Filipponi C, Montagna G et al (2021) A breast can-
cer smartphone app to navigate the breast cancer journey: mixed
methods study. JMIR Form Res 5:¢28668. https://doi.org/10.2196/
28668

Poort H, Ryan A, MacDougall K et al (2021) Feasibility and
acceptability of a mobile phone app intervention for coping with
cancer as a young adult: pilot trial and thematic analysis. J Med
Internet Res 23:€25069. https://doi.org/10.2196/25069

Ruland C, Andersen T, Jeneson A et al (2013) Effects of an inter-
net support system to assist cancer patients in reducing symptom
distress: a randomized controlled trial. Cancer Nurs 36:6—17.
https://doi.org/10.1097/NCC.0b013e31824d90d4

Schuit A, Holtmaat K, Lissenberg-Witte B et al (2022) Efficacy
of the eHealth application Oncokompas, facilitating incurably ill
cancer patients to self-manage their palliative care needs: a ran-
domized controlled trial. Lancet Reg Health - Eur 18:100390.
https://doi.org/10.1016/j.lanepe.2022.100390

Tagai E, Chambers S, Hudson S et al (2021) Improved cancer cop-
ing from a web-based intervention for prostate cancer survivors:
a randomized controlled trial. Psychooncology 30:1466-1475.
https://doi.org/10.1002/pon.5701

Van Bruinessen I, Van Weel-Baumgarten E, Gouw H et al (2016)
An integrated process and outcome evaluation of a web-based
communication tool for patients with malignant lymphoma: ran-
domized controlled trial. ] Med Internet Res 18:€206. https://doi.
org/10.2196/jmir.5877

Van Den Berg S, Gielissen M, Custers J et al (2015) BREATH:
web-based self-management for psychological adjustment after
primary breast cancer—results of a multicenter randomized con-
trolled trial. J Clin Oncol 33:2763-2771. https://doi.org/10.1200/
JCO.2013.54.9386

Van Der Hout A, Van Uden-Kraan C, Holtmaat K et al (2020)
Role of eHealth application Oncokompas in supporting self-man-
agement of symptoms and health-related quality of life in cancer

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

survivors: a randomised, controlled trial. Lancet Oncol 21:80-94.
https://doi.org/10.1016/S1470-2045(19)30675-8

Visser A, Prins J, Jansen L et al (2018) Group medical consulta-
tions (GMCs) and tablet-based online support group sessions in
the follow-up of breast cancer: a multicenter randomized con-
trolled trial. The Breast 40:181-188. https://doi.org/10.1016/j.
breast.2018.05.012

Wang S, Lu Q, Ye Z et al (2022) Effects of a smartphone appli-
cation named “shared decision making assistant” for informed
patients with primary liver cancer in decision-making in China: a
quasi-experimental study. BMC Med Inform Decis Mak 22:145.
https://doi.org/10.1186/s12911-022-01883-w

Wright H, Martin F, Clyne W et al (2021) A digital self-manage-
ment program (help to overcome problems effectively) for people
living with cancer: feasibility randomized controlled trial. ] Med
Internet Res 23:28322. https://doi.org/10.2196/28322

Breen S, Kofoed S, Ritchie D et al (2017) Remote real-time
monitoring for chemotherapy side-effects in patients with blood
cancers. Collegian 24:541-549. https://doi.org/10.1016/j.colegn.
2016.10.009

Gustavell T, Sundberg K, Langius-Ekl6f A (2020) Using an
interactive app for symptom reporting and management follow-
ing pancreatic cancer surgery to facilitate person-centered care:
descriptive study. JMIR MHealth UHealth 8:e17855. https://doi.
org/10.2196/17855

Lambert S, Duncan L, Ellis J et al (2020) Acceptability and use-
fulness of a dyadic, tailored, web-based, psychosocial and physi-
cal activity self-management program (TEMPO): a qualitative
study. J Clin Med 9:3284. https://doi.org/10.3390/jcm9103284
Schuit A, Zwieten V, Holtmaat K et al (2021) Symptom moni-
toring in cancer and fully automated advice on supportive care:
patients’ perspectives on self-management strategies and the
eHealth self-management application Oncokompas. Eur J Cancer
Care (Engl) 30. https://doi.org/10.1111/ecc.13497

Skorstad M, Vistad I, Fegran L et al (2022) Nurse-led consulta-
tions reinforced with eHealth technology: a qualitative study of
the experiences of patients with gynecological cancer. BMC Nurs
21:326. https://doi.org/10.1186/s12912-022-01104-9

Viitala A, Astedt-Kurki P, Lehto J, Palonen M (2021) Online fol-
low-up with a mobile device improves incurable cancer patients’
coping—a qualitative study. Eur J Oncol Nurs 55:102047. https://
doi.org/10.1016/j.ejon.2021.102047

Richards D (2015) The complex interventions framework. In:
Richards D, Hallberg I (eds) Complex nursing interventions in
health. An overview of research methods, 1st edn. Routledge, New
York

Kuokkanen L, Leino-Kilpi H (2000) Power and empowerment in
nursing: three theoretical approaches. J Adv Nurs 31:235-241.
https://doi.org/10.1046/j.1365-2648.2000.01241.x

Tengland P-A (2008) Empowerment: a conceptual discus-
sion. Health Care Anal 16:77-96. https://doi.org/10.1007/
$10728-007-0067-3

Bidmon S, Terlutter R (2015) Gender differences in searching for
health information on the Internet and the virtual patient-physi-
cian relationship in Germany: exploratory results on how men and
women differ and why. ] Med Internet Res 17:¢156

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1097/NCC.0000000000000150
https://doi.org/10.1097/NCC.0000000000000150
https://doi.org/10.1093/tbm/iby133
https://doi.org/10.1080/0284186X.2018.1438654
https://doi.org/10.1097/NCC.0000000000000948
https://doi.org/10.1097/NCC.0000000000000948
https://doi.org/10.1097/NCC.0000000000000159
https://doi.org/10.1097/NCC.0000000000000159
https://doi.org/10.1177/10732748211036783
https://doi.org/10.1177/10732748211036783
https://doi.org/10.2196/28668
https://doi.org/10.2196/28668
https://doi.org/10.2196/25069
https://doi.org/10.1097/NCC.0b013e31824d90d4
https://doi.org/10.1016/j.lanepe.2022.100390
https://doi.org/10.1002/pon.5701
https://doi.org/10.2196/jmir.5877
https://doi.org/10.2196/jmir.5877
https://doi.org/10.1200/JCO.2013.54.9386
https://doi.org/10.1200/JCO.2013.54.9386
https://doi.org/10.1016/S1470-2045(19)30675-8
https://doi.org/10.1016/j.breast.2018.05.012
https://doi.org/10.1016/j.breast.2018.05.012
https://doi.org/10.1186/s12911-022-01883-w
https://doi.org/10.2196/28322
https://doi.org/10.1016/j.colegn.2016.10.009
https://doi.org/10.1016/j.colegn.2016.10.009
https://doi.org/10.2196/17855
https://doi.org/10.2196/17855
https://doi.org/10.3390/jcm9103284
https://doi.org/10.1111/ecc.13497
https://doi.org/10.1186/s12912-022-01104-9
https://doi.org/10.1016/j.ejon.2021.102047
https://doi.org/10.1016/j.ejon.2021.102047
https://doi.org/10.1046/j.1365-2648.2000.01241.x
https://doi.org/10.1007/s10728-007-0067-3
https://doi.org/10.1007/s10728-007-0067-3

396 Page 26 of 26 Supportive Care in Cancer (2024) 32:396

Authors and Affiliations

Leena Tuominen'® - Helena Leino-Kilpi?® - Jeena Poraharju' - Daniela Cabutto® - Carme Carrion® - Leeni Lehtio®
Sénia Moret6® - Minna Stolt™¢® - Virpi Sulosaari’®° . Heli Virtanen’

P4 Leena Tuominen Department of Nursing Science, University of Turku, Turku,

>4

leetuo@utu.fi

Helena Leino-Kilpi
helena.leino-kilpi @utu.fi

Jeena Poraharju
jenna.s.poraharju@utu.fi

Daniela Cabutto
dcabutto@uoc.edu

Carme Carrion
mcarrionr @uoc.edu

Leeni Lehtio
leeni.lehtio@utu.fi

Soénia Moreto
smoretom @uoc.edu

Minna Stolt
minna.stolt@utu.fi

Virpi Sulosaari
virpi.sulosaari @ turkuamk.fi

Heli Virtanen
hetuvi@utu.fi

@ Springer

Finland

University of Turku FI and Wellbeing Services County
of Southwest Finland, University of Turku FI, Turku
University Hospital, Turku, Finland

eHealth Lab Research Group, School of Health Sciences
and eHealth Center, Universitat Oberta de Catalunya,
Barcelona, Spain

eHealth Lab Research Group, Faculty of Health Sciences
Studies, E-Health Center, School of Health Sciences

and eHealth Center, Universitat Oberta de Catalunya,
Barcelona, Spain

Turku University Library, University of Turku, Turku,
Finland

Wellbeing Services County of Satakunta, Pori, Finland

Health and Well-Being, Turku University of Applied
Sciences, Turku, Finland

Research Advancing Supportive Cancer and Palliative care
(CARE) - research group, Turku, Finland

European Oncology Nursing Society, Brussels, Belgium


http://orcid.org/0000-0001-7764-7572
http://orcid.org/0000-0003-2477-971X
http://orcid.org/0000-0003-2947-7729
http://orcid.org/0000-0002-1845-9800
http://orcid.org/0000-0003-1801-549X

	Interactive digital tools to support empowerment of people with cancer: a systematic literature review
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Literature search
	Synthesis methods
	Quality appraisal of the studies

	Results
	Study characteristics
	Quality of studies
	Interactive digital tools supporting patient empowerment
	Elements addressed to patients
	Elements addressed to HCPs
	Outcomes of the interactive digital tools on patient empowerment and related aspects
	Empowerment
	Self-efficacy
	Coping
	Patient activation
	Self-management
	Patients’ experiences of empowerment and related aspects when using interactive digital tools

	Discussion
	Implications for practice, policy, and research

	Conclusion
	References


