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Abstract

Background: Cancer-related fatigue (CRF) is one of the most common and persistent symptoms experienced by cancer
survivors. Exercise has been proven effective in aleviating CRF, yet traditional face-to-face programs may not be accessible due

to physical, temporal, or geographical barriers. Digital health interventions (DHIs) offer a scalable and accessible alternative to
deliver exercise-based strategies.

Objective: To examine the characteristics and effectiveness of digital health-based physical activity interventions on CRF.

Methods: A systematic literature search was conducted across four databases (PubMed, EMBASE, Cochrane, PsycINFO) up to
June 2024. Inclusion criteria comprised experimental studies involving adult cancer survivors, digital exercise interventions, a
control group, and fatigue outcomes. The review followed NECA guidelines and PRISMA 2020 standards and was registered on
PROSPERO (CRD42022304285).

Results: Twenty studies with a combined total of 2,657 participants were included. The majority (85%) were randomized
controlled trials, with interventions delivered via mobile applications, web platforms, wearable devices, Xbox programs, and
augmented reality. Breast cancer was the most commonly studied cancer type. Of the 18 analyzed interventions, 11 showed
statistically significant reductions in CRF, particularly those using mobile apps or wearable devices. The most common fatigue
measurement tool was the FACIT-F scale. Most interventions were classified as grade C based on the Evidence Standards
Framework, focusing on treatment rather than self-management or cost-saving outcomes.

Conclusions: Digital health-based physical activity interventions demonstrate significant potential for aleviating CRF in cancer
survivors. However, current evidence is concentrated in breast cancer populations and mid-aged adults. Future research should
expand to diverse cancer types, include multi-component interventions, and address digital health literacy to improve
accessibility and equity in CRF management.
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Article type: Review

Effects of physical activity interventions using digital health
interventions on cancer-related fatigue in cancer survivors: scoping
review

Background: Cancer-related fatigue (CRF) is one of the most common and persistent
symptoms experienced by cancer survivors. Exercise has been proven effective in alleviating
CREF, yet traditional face-to-face programs may not be accessible due to physical, temporal, or
geographical barriers. Digital health interventions (DHIs) offer a scalable and accessible
alternative to deliver exercise-based strategies.

Objective: To examine the characteristics and effectiveness of digital health-based physical
activity interventions on CRF.

Methods: A systematic literature search was conducted across four databases (PubMed,
EMBASE, Cochrane, PsycINFO) up to June 2024. Inclusion criteria comprised experimental
studies involving adult cancer survivors, digital exercise interventions, a control group, and
fatigue outcomes. The review followed NECA guidelines and PRISMA 2020 standards and was
registered on PROSPERO (CRD42022304285).

Results: Twenty studies with a combined total of 2,657 participants were included. The
majority (85%) were randomized controlled trials, with interventions delivered via mobile
applications, web platforms, wearable devices, Xbox programs, and augmented reality. Breast
cancer was the most commonly studied cancer type. Of the 18 analyzed interventions, 11
showed statistically significant reductions in CRF, particularly those using mobile apps or
wearable devices. The most common fatigue measurement tool was the FACIT-F scale. Most
interventions were classified as grade C based on the Evidence Standards Framework, focusing
on treatment rather than self-management or cost-saving outcomes.

Conclusions: Digital health-based physical activity interventions demonstrate significant
potential for alleviating CRF in cancer survivors. However, current evidence is concentrated in
breast cancer populations and mid-aged adults. Future research should expand to diverse
cancer types, include multi-component interventions, and address digital health literacy to
improve accessibility and equity in CRF management.

Cancer Survivors; Digital Health; Exercise; Fatigue; Neoplasm
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Effects of physical activity interventions using digital health
interventions on cancer-related fatigue in cancer survivors: scoping
review

Introduction

Cancer-related fatigue (CRF) refers to the tiredness and exhaustion related to cancer
treatments that interfere with usual functioning. CRF is one of the most common symptoms of
cancer and its treatment, and persists for several years after cancer treatment. Although it is
known that exercise is effective in reducing CRF, most studies have relied on face-to-face
intervention modalities at the individual level and/or in small groups. Thus, this study seeks to
identify the effects of physical activity interventions using digital health modalities on CRF.

Exercise is one of the non-pharmacological interventions for the management of cancer-
related fatigue, and several studies have demonstrated its effectiveness in reducing CRF [1,2].
However, the majority of extant studies have focused on face-to-face interventions with
individual patients or small groups, which can make it difficult for patients to participate in
exercise programs due to time and space constraints or physical limitations [3,4].

Digital health interventions (DHIs) are interventions delivered through digital technologies
that are scalable tools to improve the health and healthcare delivery of individuals and
populations by promoting effectiveness, efficiency, accessibility, safety, and personalization [5].
Digital health approaches have recently garnered attention as a potential solution to temporal
and spatial challenges, with the expectation of expanding the scope of physical activity
promotion and self-management in cancer patients [6].

However, there is a paucity of studies that have comprehensively analyzed and summarized
digital health-based exercise interventions to manage cancer-related fatigue. Consequently, the

present study aimed to review digital health-based physical activity interventions conducted in

https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]
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cancer survivors with fatigue and systematically analyzing their impact on improving CRE.

Methods
The study adhered to the guidelines of the National Evidence based Healthcare Collaborating

Agency (NECA) [7] and reported in accordance to PRISMA 2020 reporting guidelines [8]. The
protocol for this review was registered on PROSPERO (International Prospective Register of

Systematic Review; registered number CRD42022304285).

Study Design
This scoping review selected studies on cancer survivors engaging in physical activities

using digital health methods for CRF, and analyzed the findings.

Inclusion and Exclusion Criteria

The key questions for the study were selected according to NECA criteria [7] for Participants,

Interventions, Comparisons, and Outcomes (PICO; Textbox 1).

Textbox 1. PICO (Population, Patient, or Problem; Intervention; Comparison)

[ ) P: Cancer survivors (adults aged 18 and older since diagnosis with cancer,
excluding pediatric patients)

o I: Exercise/physical activity through a digital health intervention (e.g., mobile
app, web-based, wearable device, etc.)

o C: In-person physical activity, no physical activity, or ordinary care

o O: Fatigue, cancer-related fatigue

In addition, the specific inclusion criteria were :(1) experimental design studies with a
control group, (2) using digital delivery methods, (3) identifying a physical activity
intervention for cancer survivors, (4) reporting fatigue as an outcome, (5) aged 18 and older at

diagnosed cancer, and (6) studies published in English.

https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]
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We excluded studies that did not meet one or more of these criteria, (such as studies without
a physical activity component, lacking digital delivery, not involving cancer survivors, without

a fatigue outcome, or those that were review or protocol papers.)

Search Strategy

A systematic review of the major databases PubMed, EMBASE, PsycINFO, and Cochrane, was
conducted until June 2024. The search formulae comprised MeSH terms and text words, with
filtering methods employed to increase specificity based on the characteristics of each
database. The search period was not limited for the review, which was based on key questions,
and inclusion and exclusion criteria were used to select eligible studies. The search and data
collection process was initially consulted with a professional librarian, and reviewed and
discussed in research team meetings. The research team was comprised of four PhDs, one
graduate student and a professor of nursing. The search terms were the combined keywords
"cancer"”, "digital health", and "cancer-related fatigue" in English in each database (see
Appendix 1 for a full list of search terms). Two research team members (authors XX and YY)
independently conducted at least one search in each database individually to check for
literature matches, and the retrieved articles were collected and organized using the EndNote

2] program.

Study selection

The screening of the collected data was conducted using Covidence [9] through more than
10 research team meetings. The titles and abstracts of the initially retrieved articles were
reviewed independently and then the full text of articles that appeared relevant was assessed.
Inclusion and exclusion criteria were used to select eligible studies, but in cases of
disagreement, the full text was reviewed with the entire team until consensus was reached

through comprehensive discussion.

https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]
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Data Extraction
The data analysis was organized and categorized into tables according to the analysis
framework that was created around the objectives of the study. Literature was identified,
categorized, and analyzed according to general characteristics (author, publication year,
country, sample size, cancer type and stage, fatigue scale, intervention effectiveness),

intervention characteristics (intervention method, intervention delivery format).

Results

A total of 4,856 studies were identified based on the search strategy and 3 studies were
identified from citation searching. From this total, 932 studies were removed due to
duplications. Titles and abstracts of the remaining 655 studies were screened based on the
inclusion criteria. Consequently, 638 articles were excluded in the following order: no physical
intervention (n=160), no digital health component in the intervention (n=422), no fatigue
results (n=26), no control group (n=16), wrong population (n=2), review paper (n=2), and

protocol paper (n=10). Ultimately, 20 studies [10-29] were included in the review. (Figure 1)

https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]
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Figure 1. Flow diagram of study selection
Characteristics

The general characteristics of the 20 selected studies are shown in Table 1. The publication
dates ranged from 2015 to 2023, with 13 studies (65%) published after 2020. The United
States accounted for the largest number of articles, with four studies (20%) [16,17,26,29],
followed by three studies (15%) each from Spain [10,13,18] and the Netherlands [14,15,23],
and two each (10%) from Brazil [11,27] and China [19,25].

In terms of study design, the majority (17 studies, 85%) were RCTs and three (15%) [27-29]
were quasi-experimental design. Nineteen studies were two-arm studies (95%), and only one
study (5%) [23] was a three-arm study including an online intervention, blended intervention
and control.

Table 1. Overview of included studies (N=20)
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BFI: Brief Fatigue Inventory; C: control group; CIS: Checklist Individual Strength; CFS:
Chalder Fatigue Scale; EORTC QLQ C-30: European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire C-30; FACIT-F: Functional Assessment of
Chronic Illness Therapy-Fatigue; FACT-F: Functional Assessment of Cancer Therapy-
Fatigue; I: intervention group; MFI: Multidimensional Fatigue Inventory; PFS: Piper Fatigue
Scale; R-PFS: Piper Fatigue Scale-revised; SCFS-6: Schwartz Cancer Fatigue Scale-6

All studies reported aiming to determine the feasibility and suitability of the
developed interventions or to evaluate their effectiveness. Two studies [10,15] were
conducted to ascertain long-term effect of the previous studies [13,14].

The total number of participants was 2,657 with a range of 20-478 participants per
article. The most common cancer type was breast cancer [10,12,13,18,20,22,23,28] with
eight studies (40%), followed by prostate cancer [12,14,15,23] and colorectal
cancer [12,14,15,19]. Ten studies (50%) [10,12,13,16-18,20,22,23,28] focused on
cancer survivors finishing intensive initial therapy, eight studies (40%) [11,19,21,24-
27,29] focused on patients receiving active cancer treatment or post-treatment phase
who were still referred to as patients in the study context, and two (10%) [14,15]
included both cancer survivors and patients. The majority of studies reported
comparable mean age of participants within the intervention and control groups;
however, one study showed significant differences [21]. This study that randomized 72
participants into two groups of 36 participants, over 30% of each group—11 and 14
participants in the intervention and control groups, respectively—dropped out due to
withdrawal, recurrence of cancer, and death.

For the control group, most studies used wait-list and usual care [10,12-14,16-
26,28,29]of which two studies gave control participants wearable devices without

specification [16,20], and two studies allowed access to the mobile application [16,18].

The remaining studies examined long-term effects and permitted controls to access the
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intervention [15] or employed a cross-over approach [11]. One study did not describe
the control group [27].

Various fatigue measurements were used in assessments. The most frequently
utilized scale was the Functional Assessment of Chronic Illness Therapy-Fatigue Scale
(FACIT-Fatigue scale) [17,21,22,27] (20%), followed by the Piper Fatigue Scale
(PFS) [10,13,18] and Multidimensional Fatigue Inventory (MFI) [23,25,29], each
reported in three studies (15%). Other measures include the Checklist Individual
Strength (CIS) [14,15], and Functional Assessment of Chronic Illness Therapy-Fatigue
(FACIT-F) [11,27], each used in two studies (10%). Instruments only reported once
(5%) include the Brief Fatigue Inventory (BFI) [19], Chalder Fatigue Scale (CFS) [20],
European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire C-30 (EORTC QLQ C-30) fatigue subscale [28], Fatigue Symptom
Inventory [16], Functional Assessment of Cancer Therapy-Fatigue (FACT-F) [12], FACT-
F subscale fatigue [24], and the Schwartz Cancer Fatigue Scale-6 (SCFS-6) [26]. All
studies employed fatigue as the primary variable, with the exception of one study [28],
where the primary variable was quality of life and fatigue was reported as a subscale of

EORTC QLQ C-30 [28].

Efficacy on Fatigue

Excluding two studies that examined the long-term outcome of the
intervention [10,15], 18 interventions were analyzed. In all studies, fatigue was
measured a total of 28 times after baseline: 17 measurements [11-13,16-29] occurred
immediately at the conclusion of the intervention, four measurements [14,19,21,27]
occurred during the intervention, six measurements [13-15,18,22] focused on longer-

term effects between three- and twelve-months post-intervention, and one study [10]
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evaluated an ultra-long-term effect five years later.

A total of 12 studies (comprising 11 interventions) reported a statistically significant
reduction in CRF in the intervention group compared with the control group. Excluding
two studies—one [14] that measured intervention effects one month before and two
months after the intervention, and another [15] that assessed long-term effects—the
remaining ten studies [11,13,16,18-20,22,26,27,29] measured outcomes after the
intervention and the fatigue reduction was significantly effective. Of these ten studies,
two [19,27] assessed changes in fatigue during the intervention period, one [27] of
which observed a significant reduction in fatigue. Of the three studies [13,18,22] that
assessed long-term effects, one [13] found a significant benefit in fatigue reduction at
six months. In one study [10] that examined outcomes five years after the intervention,
building on its original report [13] showing significant results at the six-month mark, no
statistically significant improvement in fatigue was noted at the ultra-long-term
assessment.

Among the 11 interventions demonstrating statistically significant fatigue reduction,
four [18-20] employed a mobile application, three [16,22,29] used a wearable device,
two [13,14] used web pages, two [11,27] used Xbox, and one [26] used software. With
respect to the mode of delivery, six interventions [17-20,25,28] were administered via a
mobile application; four [12-14,23] through web pages; three [16,22,29] using a
wearable device (wristband-type activity monitor); three [11,24,27] via Xbox, all using
the "Your Shape Fitness" program; one [21] with an augmented reality (AR) device; and
one [26] via software that could not be classified as strictly mobile application- or web-

based.

https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]
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No.

First author Intervention
(Year) Name & Type

Physical
Activity
Type

Digital

& Delivery
Method

Intervention Duration

Therapeutics Description

Frequency Session
Duration

ESF

[10]

E-CUIDATE
system

Alvarez-
Salvago
(2023)

Same as Galiano-Castillo (2016)

[11]

da Silva
Alves
(2023)

Exergaming

Aerobic
exercise Shape
Fitness

Evolved

Xbox: Your An Xbox Kinect-

based exergaming
program for
cancer patients
undergoing
chemotherapy,
improving muscle
strength and
fatigue

20 sessions

2-3
times/week

Q)

[12]

Forbes
(2015)

UCAN
(UWALK
website)

Walking,
stair
climbing

Web-pages

9-module 9 weeks
behavior change

program with PA

tracking, video

guidance, and

weekly email

updates

Self-paced Self-paced B

[13]

E-CUIDATE
system

Galiano-
Castillo
(2016)

Aerobics
and
resistance
training

Web-pages

An online system 8 weeks
for remote
rehabilitation. It is
consists of a
public interface,
which is the
homepage with
updated
information of
breast cancer, and
a private interface,
which could
receive
personalized
exercise programs

3 90min/time C

times/week

[14]

Golsteijn OncoActive

(2018)

General
physical
activity
encouragem
ent

Web-pages

A web-based, 4 months
computer-tailored

PA intervention,

providing

personalized

feedback (BL, 2/3

months) and PA

tracking

PA advice:
3 time
points

Q)

[15]

Golsteijn OncoActive

(2023)

Same as Golsteijn (2018)

[16]

Fitbit &
Facebook PA
Intervention

Johnson
(2022)

Walking and Wearable
general PA  Device:
Fitbit Flex

An intervention 12 weeks
using Fitbit and a

Facebook support

group to

encourage

physical activity

among young

adult cancer

survivors

Daily 150

tracking

min/week

C

[17]

Telehealth
exercise

Lee (2023)

Aerobics Mobile
and strength application
training

A supervised 8 weeks
telehealth exercise

program for frail
hematopoietic cell

transplant

3 30-60 min C

times/week
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survivors, aiming
to improve gait
speed and function

BENECA
mHealth app

Multimodal Mobile
rehabilitatio application
n exercises

[18] Lozano-
Lozano
(2023)

A mobile health
application
combined with
occupational
therapy to
improve cognitive
function, mood,
and physical
function

8 weeks

Self-paced Self-paced C

and guided

Mobile
application:
WeChat

[19] Lu(2019)  Baduanjin Baduanjin

exercise

A traditional
Chinese medicine-
based exercise
regimen was given
face-to-face
during
hospitalization,
and patients were
asked to upload
everyday log via
the WeChat app,
and each video
was uploaded by
every week

24 weeks

Hospitaliz- Hospitaliz- C

ation: 5 ation:

times/week 20-40 min

Chemothe-
rapy
period:
upload
everyday
log

Mobile
application

Habit-B
programme

[201 Ochi (2022) High-
Intensity
Interval
Training
(HIIT)

A smartphone-
supported home-
based high-
intensity interval
training program

12 weeks

3 Varies
times/week

(daily

tracking)

Supervised
hospital and
home-based
exercises

Augmented
reality
device

[21] Pieczy nska
(2023)

Augmented-
reality-based-
rehabilitation-
exercise

A monitor-
augmented reality-
based
rehabilitation
exercise program
for patients with
high-grade glioma
undergoing
radiotherapy. The
study assessed
physical fitness,
cognitive function,
fatigue, and mood

30 days in
hospital
and

3 months at

home

5 60 min
times/week

C

Wearable
Device:
Garmin
Vivofit 2

ACTIVATE  General PA
including

walking

[22] Vallance
(2020)

A wearable
technology-based
intervention.
Participants
received
behavioral goal
setting and five
telephone
coaching sessions,
and wearable
technology
activity
monitoring

12 weeks

Self-
monitored
and 5
phone calls

Self-paced C

(23] vande Wiel Internet-based Aerobic and Web-pages
(2021) PA support resistance
program exercise
(IPAS)

An internet-based
PA support
program (IPAS)
for breast and
prostate cancer
survivors, with
and without
physiotherapist

6 months

Monthly  (-)

https://preprints.jmir.org/preprint/83727
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telephone
counseling
(241 Villumsen Home-based Resistance Xbox: Your The program was 12 weeks 3 60 min B
(2019) exergaming  and aerobic Shape unsupervised times/week
training Fitness exergaming with
Evolved Xbox Kinect
[251 Wen (2023) Baduanjin Baduanjin = Mobile A Baduanjin 12 weeks 5 40 min C
application Qigong exercise days/week,
program for 40 min/day
nasopharyngeal
carcinoma patients
post-
chemoradiotherap
y, focusing on
improving quality
of life, reducing
fatigue, and
alleviating
complications
r26] Wilkie FatigueUCope Walking Software A tablet-based 4 weeks Self-paced Varies C
(2022) multimedia (start with
education and 4
exercise days/week)
prescription
program for
managing cancer-
related fatigue
[27] Oliveira Exergaming  Aerobic Xbox: Your An exergaming  8-10 weeks 2-3 50 min C
(2018) exercise Shape protocol using times/week
Fitness Xbox 360 Kinect (20
Evolved included 20 session)
sessions of
exergaming,
focusing on
aerobic exercise
[28] Uhm (2017) mHealth with Walking Mobile A mobile health 12 weeks  Aerobic ) C
pedometer application: intervention using exercise:
Smart After a pedometer and a 90-150
Care developed min/week
smartphone Resistance
application to exercise:2
monitor and times/week
provide
information on
prescribed
exercises
[29] Xiao (2020) Home-based, Aerobic and Wearable  The intervention 12 weeks Aerobic ~ Aerobic: C
combined resistance  Device: included aerobic exercise: 5 30 min
aerobic training Fitbit exercise and times/week Progressive
resistance Charge 2 progressive Progressive resistance
exercise resistance training. resistance training:
The aerobic training: 2 20-60 min
exercise was times/week
tracked with a
multi-sensory
wristband and
based on data
research team
gave the feedback
during weekly
clinic visit or by
telephone
ESF: Evidence Standards Framework
https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]
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Interventions were graded according to the Evidence Standards Framework
(ESF) [30]. Eighteen of the 20 studies [10,11,13-23,25-29] were grade C, i.e., treatment
or diagnosis-focused and two studies [12,24] were grade B, i.e, focused on supporting
patients’ self-management and wellness. There was no grade A which aimed to save cost
and time for staff. This is likely due to the selected research being focused on the

physical activity of people following cancer diagnosis.

Discussion

Principal Results

This scoping review of studies that implemented digital interventions for cancer
survivors with CRF as the main variable, found that the interventions were overall
significant in alleviating CRF. Although digital interventions can yield meaningful short-
term improvements, long term effectiveness may diminish without additional
reinforcement or continued engagement strategies. This emphasizes the importance of
designing follow-up systems such as booster sessions, hybrid delivery models, or
ongoing motivational supports to maintain benefits over time.

Most of the interventions focused on breast cancer survivors. The prevalence of CRF
and its significant symptoms in breast cancer have been reported as relating to a wide
range of potential etiologies, including pathophysiologic issues such as neutropenia, and
emotional factors such as family support, spousal care, and depression [31]. However,
given that breast cancer patients are often overrepresented in cancer-related programs
and studies, future CRF intervention programs should actively plan to recruit other
cancer types. This approach is essential for comprehensively assessing the variability in
fatigue patterns across different cancer types and in both male and female patients. This

would also allow for elucidating potential gender-based differences and the impact of

https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]
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interventions tailored to specific cancer types.

According to previous study [32], common CRF interventions for cancer patients can
be divided into activity-based interventions, which include professionally supervised
programs and home-based programs designed to promote exercise, and psychological
interventions, which include cognitive behavioral therapy, supportive therapy,
supportive expressive therapy, and psychoeducation. Although this study did not
compare CRF interventions using digital health with those employing non-digital
methods, digital health may become a more feasible way to deliver CRF interventions as
it becomes more widespread.

Considering that the CRF digital health interventions were most often mobile
application-based and that many studies included participants between the ages of 40
and 60, generalizability of the findings may be constrained. Future research
encompassing a more diverse sample of age groups and intervention types, extending
beyond physical activities to include modalities from psycho-oncology, such as AR, could
further examine the potential to enhance engagement and address fatigue through
immersive and interactive strategies. Emerging technologies such as AR, virtual reality
(VR), and mixed reality (MR) offer promising avenues for immersive and interactive
fatigue management, yet challenges related to accessibility, digital literacy, and
acceptance across age groups remain. Because patients’ ability to engage with digital
health interventions varies, leading to unequal outcomes, strategies to improve digital
health literacy are essential. Efforts should include education, expanded access to
devices and information for under-resourced populations, and quality management of
digital health information, enabling more equitable and tailored approaches for diverse

survivor groups.

https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Kimet d

20

In addition, many interventions were ESF classification tier C, digital health
treatments with direct health outcomes. Digital health has enormous potential to
improve the ability to accurately diagnose and treat diseases, as well as empower
individuals to manage their own health. There is a need to develop CRF interventions
not only for direct health outcomes of cancer patients, but also for tier B, i.e., assisting
cancer survivors to manage their health and wellness. In the medium to long-term,
incorporating self-management components such as symptom monitoring tools,
personalized feedback, and behavioral goal setting will be powerful ways for patients to
manage their varying capabilities, and reduce disparities in health outcomes.

It is also expected that individuals may or may not be able to undertake these digital
health interventions depending on their capabilities, resulting in different health
outcomes. A multidimensional strategy to increase the digital health literacy of cancer
cancer survivors should be planned, including providing education to increase digital
health literacy, providing access to devices and information for under-resourced
populations, and further institutionalizing the quality management of digital health

information [33].

Comparison with prior work

Previous systematic reviews and meta-analyses on CRF [34,35] have centered on
specific interventions, such as physical exercise or progressive muscle relaxation
therapy (PMRT), and have not thoroughly investigated a range of exercise interventions
with a digital health emphasis. One study exclusively focused on breast cancer patients
and aimed to ascertain the efficacy of exercise type and intensity in mitigating cancer
fatigue, with the objective of providing optimal exercise prescriptions [35]. However,

this study focused on exercise-specific components of a non-digital exercise

https://preprints.jmir.org/preprint/83727 [unpublished, non-peer-reviewed preprint]
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intervention, and other intervention components were not systematically assessed.
Another study explored the impact of PMRT to alleviate cancer fatigue in patients with
various types of cancer [34]. However, it also did not address the subject from a digital
health perspective and was limited to relaxation-focused interventions rather than
exercise.

In contrast, the present study incorporated a comprehensive sample of patients with
various cancer types and focused on digital technology-based interventions for CRFE.
Consequently, this study offers a valuable perspective on the recent trends and
technological possibilities for CRF management in cancer patients, especially across
various time frames, encompassing short-, medium-, long-term, and ultra-long-term
effects. This comprehensive approach has provided substantial and pragmatic evidence
concerning the sustainability and long-term implications of digital health exercise
interventions for alleviating CRF. A distinguishing feature of this study is its emphasis
on the detail of digital health interventions to furnish a reproducible framework that
future researchers could use. Study findings confirm the feasibility and clinical value of

digital health-based exercise interventions as a strategy to manage CREF.

Limitations

There are some limitations that should be considered. Despite employing a
comprehensive search strategy, the selection of articles was constrained to those
written in English, which may have resulted in the exclusion of pertinent literature.
Moreover, given that the present review exclusively encompassed studies wherein
physical activity constituted the primary focal point of the intervention, multi-
component interventions were found to be underrepresented. This may have

diminished our capacity to discern the particular effects of physical activity within a
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multi-component framework.

Conclusions

This scoping review summarized the characteristics and effectiveness of digital health
interventions for managing CRF. We found that interventions predominantly involved
breast cancer patients and frequently employed mobile- or web-based platforms,
followed by wearable devices, and an adapted traditional face-to-face approach.
Findings can be used by practitioners as they consider the integration of digital health
tools to deliver both activity-based and psychological interventions for alleviating CRF.
In addition, practitioners can respond to the shortcomings identified in this review by
actively exploring strategies to engage and include diverse cancer types and
underserved populations. This study confirms the feasibility and clinical value of digital
health-based exercise interventions as a strategy to manage cancer fatigue and suggest
future research directions. Future research should also include the development of
multi-component interventions that encompass psychosocial as well as physical

activities; and supporting patients' digital health literacy.
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