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Abstract

Background: Mobile health (mHealth) solutions have proven to be effective in a wide range of patient outcomes and have
proliferated over time. However, a persistent challenge of digital health technologies, including mHealth, is that they are
characterized by early dropoutsin clinical practice and struggle to be used outside experimental settings or on larger scales.

Objective: This study aimed to explore barriers and enablers to the uptake of mHealth solutions used by patients with cancer
undergoing treatment, using atheory-guided implementation science model, that is, the Consolidated Framework for Implementation
Research (CFIR).

Methods: A scoping literature review was conducted using PubMed (MEDLINE), Web of Science, and ScienceDirect databases
in March 2022. We selected studies that analyzed the development, evaluation, and implementation of mHealth solutions for
patients with cancer that were used in addition to the standard of care. Only empirical designs (eg, randomized controlled trials,
observational studies, and qualitative studies) were considered. First, information on the study characteristics, patient population,
app functionalities, and study outcomes was extracted. Then, the CFIR model was used as a practical tool to guide data collection
and interpretation of evidence on mHealth uptake.

Results: Overall, 91 papers were included in the data synthesis. The sel ected records were mostly randomized controlled trials
(26/91, 29%) and single-arm, noncomparative studies (52/91, 57%). Most of the apps (42/73, 58%) were designed for both patients
and clinicians and could be used to support any type of cancer (29/73, 40%) and a range of oncological treatments. Following
the CFIR scheme (intervention, outer setting, inner setting, individuals, process), multistakeholder co-design, codevel opment,
and testing of mHealth interventions were identified as key enablers for later uptake. A variety of external drivers emerged,
although the most relevant outer incentive fostering mHealth use was addressing patient needs. Among organizational factors
likely to influence technology uptake, interoperability was the most prominent, whereas other providers' dimensions such as
managerial attitudes or organizational culture were not systematically discussed. Technology-related impediments that could
hamper the use of mHealth at the individual level were considered least often.

Conclusions: The hype surrounding mHealth in cancer care is hindered by several factors that can affect its use in real world
and nonexperimental settings. Compared with the growing evidence on mHealth efficacy, knowledge to inform the uptake of
mHealth solutionsin clinical cancer careisstill scarce. Although some of our findings are supported by previous implementation
research, our analysis elaborates on the distinguishing features of mHealth apps and provides an integrated perspective on the
factors that should be accounted for implementation efforts. Future syntheses should liaise these dimensions with strategies
observed in successful implementation initiatives.
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Introduction

Background

Mobile health (mHealth) apps, defined by the World Health
Organization as “medical and public health practice supported
by mobile devices, such as mobile phones, patient monitoring
devices, personal digital assistants, and other wireless devices’
[1], have becomeincreasingly relevant in the health arenasince
the introduction of smartphones in 2007 [2]. With >6 billion
smartphone users, indicating a penetration rate of >78% by the
end of year 2020 [3], the number of mHealth apps has been
increasing exponentially over time, leading to >351,000 mHealth
apps available in the market in 2021 [4]. The COVID-19
outbreak accelerated this pattern, and mHealth provided avalid
opportunity to deliver care remotely [5-7].

In oncology, mHealth apps have shown to provide benefits to
patients throughout the care pathway [8-10]. Cancer treatments
are complex, and mHealth apps can help patients manage their
therapy more effectively and efficiently [11] by enabling better
collection of patient data, remote monitoring by clinicians,
patient education, and user-friendly communication tools[12].
In addition, apps have been shown to increase medication
adherence, leading to reduced adverse events and increased
quality of life [13,14]. Thisis particularly helpful for patients
undergoing oral anticancer treatments, often performed in
outpatient settings, whose success relies heavily on patients
treatment compliance [15]. Overall, mHealth apps have the
potential to increase patient empowerment by enhancing
self-efficacy and improving patient-physician interaction [16].

Not only do individual patients benefit from using mHealth
solutions, but also the broader health care system. There is a
growing interest in the uptake of mHealth solutionsin clinical
practice because they have the potentia to offer more accessible
and cost-effective health care solutions [17]. Compared with
conventional in-person therapies, mHealth can reduce health
care costs while maintaining the same treatment quality by
allowing the patient to attend follow-up appointments remotely
[18,19]. By reducing commuting to and from the hospital,
mHealth also holds great promise in mitigating the
environmental impact of health caredelivery [20], ascommented
by a recent study that appraised the potential environmental
impact as a distinguished outcome domain of mobile medical
apps[21].

The potential of mHealth is also reflected at the policy level,
with an increasing number of countries gradually adopting
regulatory frameworks[22]. For instance, the mHeal thBelgium
framework allows systemized recognition of mHealth apps as
amedical device [23] using 3 validation levels depending on
the safety level and socioeconomic value. Apps labeled with a
level 3 status can berefunded by the National Ingtitutefor Health
and Disabhility Insurance [24]. Similarly, in Germany, patients
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can apply for reimbursement of an mHealth app as a part of
their statutory health insurance scheme if it is certified under
Digital Health Applications (DiGA) regulation [25]. Asof May
2022, the only DiGa-certified mHealth app for cancer care is
CANKADO PRO-React Onco, which provides digital support
to patients undergoing cancer treatment by facilitating
communication with physicians and promoting patient education
and empowerment [26]. In France, although some apps already
receive reimbursement (eg, MOOV CARE POUMON for lung
cancer telemonitoring) [27,28], the government is working on
an assessment framework similar to that of the German DiGa
[29]. In England, the National Institute for Health and Care
Excellence devel oped an evidence-based standards framework
for digital health technologies (DHTS), which isintended to be
used by both technology developers and decision makers to
inform the evidence development plans of the technology
developers and commissioning of DHTs from the decision
makers [30]. In this context, the European Union has recently
launched a task force with the mission of harmonizing the
evaluation of digital medical devices[31].

Increased interest in mHealth in cancer care has been observed
in the fast-growing number of scientific publicationsin the past
few years. However, most studies have investigated the impact
of mHealth apps on patient outcomes. For instance, recent
literature reviews have assessed the effect of mHealth apps on
pain management in patientswith cancer [32-35]. Other studies
have investigated the impact of mHealth apps on patients
quality of life, satisfaction with care, and user acceptance.
However, thereis limited evidence on the impact of the uptake
and use of mHealth apps within the clinical setting. DHTS,
including mHealth, are challenged by the phenomenon of early
dropouts and abandonment [36]. To date, the implementation
of mHealth apps has been analyzed less extensively. Does
mHealth guarantee time and monetary savingsfor both patients
and health care providers? Are mHealth apps used beyond the
controlled study settings? In this context, implementation
science is defined as “applied research that aimsto develop the
critical evidence base that informs the effective, sustained, and
embedded adoption of interventions by health systems and
communities” [37]. Through an extensive set of validated
frameworks, tools, and strategies, this study investigates barriers
and enablers to implementation that, respectively halt or
facilitate the actual uptake of clinically proven interventions.

Objectives

Therefore, this study aimed to investigate the determinants of
mHealth uptake using a theory-guided framework from
implementation science, the Consolidated Framework for
Implementation Research (CFIR). The CFIR was intended as
a practical tool to map and interpret empirical evidence
regarding factors (ie, barriers and facilitators) that could affect
the implementation of mHealth in cancer care.
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Methods

Study Design

This review follows the updated methodological guidance for
scoping reviews[38] and the PRISMA-ScR (Preferred Reporting
Itemsfor Systematic Reviewsand Meta-Analyses extension for
Scoping Reviews) guidelines [39]. Scoping reviews aim to
identify the main concepts, theories, sources, and knowledge
gaps regarding a given topic of interest. The study protocol has
not been registered. The 22-item PRISMA-ScR checklist for
scoping reviewsis provided in Multimedia Appendix 1.

Sear ch Strategy

Web of Science, PubMed (MEDLINE) and ScienceDirect were
consulted. The search was extended to the papers published
from January 2017 to March 2022. A 5-year timeframe was
deemed appropriate considering the sharp increase in the number
of studies on the topic and the rapid obsolescence of previous
studies. Additional relevant studieswereidentified by screening
the bibliographies of other published reviews (snowballing).

The search strategy was defined jointly by the research team
and ultimately built around 2 broad content areas, cancer and
mHealth. The exact keyword string used was asfollows: (cancer
OR tumor OR tumour OR oncolog*) AND (mHealth OR
“mobile health” OR phone OR smartphone OR app). The search
was restricted to titles and abstracts in PubMed, and to titles,
abstracts, and keywords in Web of Science and ScienceDirect.

Textbox 1. Inclusion criteriafor paper selection.

Ardito et al

RefWorks [40] was used to retrieve relevant information from
articles that were later exported in Microsoft Excel form for
articles screening and data extraction. All papers selected for
full-text reading were handled by the bibliographic reference
manager, Zotero [41].

Eligibility Criteria

Only empirical study designs describing the development,
evaluation (including testing), and implementation of an
mHealth intervention were included. Other study types,
including literature reviews, meta-analyses, conference abstracts,
and clinical guidelines, were excluded. Studies were included
if they focused on mHealth apps used as support for ongoing
cancer therapies or management of related adverse events.
Typical app functionalities included, but not limited to,
enhancing patient self-monitoring, self-efficacy, or education,
as wel as fostering patient-clinician communication.
Conversely, studies assessing mHeal th apps used in other phases
of the care pathway (eg, screening, diagnosis, and paliative
care) were excluded. mHealth apps exclusively delivering
noncore ancillary services for patients with cancer (eg, mental
health, physical activity, and smoking cessation) were also out
of scope. As for the target mHealth users, only adult patients
undergoing cancer treatment were considered, whereas studies
on cancer survivors, pediatric populations, or other targetswith
risky conditions or behaviors (eg, comorbidities) were excluded.
Finally, studies not published in English were excluded. A
detailed illustration of the inclusion and exclusion criteria is
provided in Textboxes 1 and 2.

Study design

«  Empirica studies (eg, randomized controlled trials, observational studies, pre-post studies, and qualitative designs)

App functionality

«  Mobilehealth appsfacilitating core cancer treatment delivery (eg, symptom-monitoring, tele-visit, and communication with health care professionals)

Moment of care

«  Mobile health apps used as a support to ongoing cancer therapies or related adverse events

Target population

« Adult patients undergoing cancer treatment

Publication language
« English

Publication year
o From 2017 (included)
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Textbox 2. Exclusion criteriafor paper selection.

Ardito et al

Study design

. Literature review, meta-analysis, conference abstract, and clinical guideline

App functionality

. Mobile health apps exclusively delivering noncore, ancillary services for cancer patients (eg, exercise programs)

Moment of care

«  Other phases of the care pathway (eg, screening and prevention, diagnosis, and palliative care)

Target population

«  Cancer survivors, pediatric populations, or other targets with risky conditions (eg, multimorbidities) or behaviors (eg, smokers)

Publication language
« Any other language except English

Publication year
« Before2017

Study Selection

After double-checking a sample with a second reviewer (VA),
the researcher GG screened al retrieved articles based on title
and abstract, whereas full-text reading was performed by GG
and VA. Disagreementsregarding theinclusion of agiven article
wereresolved by athird researcher (RT). All researchers agreed
on the final selection of the studies selected for data synthesis.
Owing to the variety of included studies in terms of design,
objectives, and sources of evidence, no assessment of the risk
of bias or methodological quality was undertaken.

Data Extraction and Analysis

Data extraction was performed in a Microsoft Excel grid. The
extracted data included a general overview of the studies (eg,
publication country, study objective, design, and duration),
information on study participants (eg, number of participants,
age, cancer type and stage, and cancer treatment), information
on mHealth apps (eg, use time, app name, and main
functionalities), study outcomes, and related metrics. The
taxonomy by Dodd et al [42] that classifies the outcomes in
medical research, was used to cluster the apps in the selected
studies based on the investigated outcomes. In addition, CFIR
was used to guide data collection and analysis of enablers and
barriers to mHealth implementation, as well as strategies to
overcomethem. CFIR encompasses 5 domainsand 39 constructs
associated with effective implementation [43]. CFIR acts as a
practical guide for systematically assessing potential barriers
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and facilitators when implementing innovation. CFIR integrates
perspectives from different stakeholders and settings without
inferring assumptions or drawing conclusions about the
mechanisms of implementation, which is well suited to the
heterogeneous literature to be synthesized [44]. A
comprehensive explanation of the CFIR variables is provided
in Multimedia Appendix 2.

Theresultswere summarized using mainly anarrative synthesis
and organized into 2 major sections. First, an overview of the
selected studies and underlying app functionalitieswas provided,
including key statistics (eg, count and proportions) and summary
characteristicswhen relevant. Evidence on barriersand enablers
specific to mHealth implementati on was then analyzed following
the CFIR framework. We did not expect to find evidence on
every CFIR subdomain in each selected study; therefore, data
analysis was conceived as a synthesis of subsets of relevant,
available observations.

Results

Review Profile

A total of 6190 paperswereidentified through the search (2564
records from PubMed, 3626 from Web of Science, and 506
from ScienceDirect). After duplicate removal, 3915 records
remained for screening based on the title and abstract. A final
number of 91 studies were included for analysis. Figure 1
describes the PRISMA flowchart [36,37].
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Figurel. PRISMA (Preferred Reporting Item for Systematic Reviews and Meta-Analyses) flowchart.

Records identified in
PubMed
(n=2564)

Records identified
Web Of Science

ScienceDirect
(n=506)

(n=3626)

Y

Records screened based on
title & abstract

(n=4096)
[

> Duplicates removed
(n=2600)

Records excluded from title &

v

Full-text articles assessed for
eligibility
(n=247)

I

A 4

abstract screening
(n=3849)

v

Studies included for data
synthesis
(n=90)

¥

Full-text articles excluded,
with reasons (n=157)

Papers added with

Te
&
Final number of studies
included for analysis
(n=91)

‘ Included J ‘ Eligibility J [ Screening ’ [Identiﬁcationj

Overview of Selected Studies

Of the 91 studies, 78 (86%) [8,9,12,16,45-118] were research
articles, whereas 13 (14%) [119-131] were study protocols.
From 2017 to 2022, the number of published articlesincreased
steadily over time. Almost half of the studies (43/91, 47%) were
published in Europe, with Sweden (9/91, 10%), the United
Kingdom (7/91, 8%), and Germany (6/91, 7%) having the
highest number of publications. Outside Europe, relevant studies
on mHealth in oncology were conducted in the United States
(18/91, 20%), China (9/91, 10%), and South Korea (6/91, 7%).

Interms of study designs, randomized controlled trials (RCTSs),
including secondary analyses of RCT data, were the most
common (26/91, 29%), followed by mixed-methods studies
(24/91, 26%), qualitative design studies (12/91, 13%), pilot
studies (11/91, 12%), other non-RCTs (7/91, 8%), pre-post
studies (3/91, 3%), quasi-experimental studies (3/91, 3%), and
other study designs (5/91, 6%). The majority (52/91, 57%) were
single-arm studies, whereas 43% (39/91) of the studies were
comparative, with 2 or multiple arms. Most of the included
studies had a prospective design (84/91, 92%), 3 were
retrospective, and others were combined retrospective and
prospective branches (4/91, 4%).

Owing to their heterogeneous nature, the selected articles had
different study durations, ranging from 2 weeksfor small-scale
trialstoupto 2 yearsfor larger-scale RCTs. The median sample
size of the study participants was 51, ranging from aminimum
of 5to amaximum of 4475 patients.

https://cancer.jmir.org/2023/1/e42092
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snowballing (n=1)

Multimedia Appendices 3 and 4 provide an overview of the
descriptive statistics and detailed study characteristics in a
tabular format.

The 91 studiesincluded for analysis describe 73 mHealth apps,
of which 29 (40%) were designed for supporting any cancer
types[9,12,47,48,50,54,56-58,65-69,71,73,74,76,81-83,85-88,
90,91,93,105-109,111-113,116,117,121,122,125,128], followed
by 17 (23%) on breast cancer [49,64,70,72,77,
78,80,95-98,103,114,115,118,124,126,129-131], 5 (7%)
[52,53,63,99,101,102] on gastric and colon cancer types, 3 (4%)
[75,79,89,119] on lung cancer, 3 (4%) on thyroid cancer
[84,100,123] type, and 2 (3%) on hematological cancer types
[9,55,56,94,121]. The remaining apps (15/73, 21%)
[8,16,45,46,51,59-62,92,104,110,118,120,127] covered other
types of cancer, such as pancreatic, bone marrow, prostate,
brain, and gynecological cancers.

Many apps did not support a specific cancer treatment (23/73,
32%) [46,51,53,62,71-74,83,84,86,88,93,95,98,99,104,105,108,
112,117,118,121,124,126]. The most frequent treatment
specifications  were  chemotherapy  (15/73, 21%)
[47,50,55,63,64,70,78,85,87,101,110,114-116,119,127,129,131],
oral anticancer treatments (13/73, 18%) [9,48,52,
56-58,65,76,80,82,90,91,94,111,122,128], radiotherapy (3/73,
4%) [54,92,120], and others (8/73, 11%)
[12,16,45,59,60,66-69,75,81,89,102,106,107,113,125], which
included several treatment types, such as a combination of
chemotherapy and radiotherapy. Nonpharmacol ogical treatments
include surgery (8/73, 11%) [8,49,61,79,96,109,123,130] and
transplantation (3/73, 4%) [77,97,100,103].
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mHealth users can be patients, clinicians, a broader pool of
health care professionals (HCPs), or different combinations of
users. Most commonly, apps are designed for both patients and
clinicians (42/73, 58%) [12,16,48-55,58,59,61,63,66,
67,69,75,77,84-86,89,91-94,96,98,100,101,104-106,108,110,
112-116,119,120,122-125,127-129,131], who typically access
different interfaces and functionalities (eg, self-reporting
function for patients, web-based dashboards with overview of
patient activity for the clinicians). Only 32% (23/73) apps

Table 1. Summary of app functionalities (n=73).

Ardito et al

[8,47,60,64,65,68,70-73,76,78-83,87,88,95,97,99,102,103,107,111,
121,126,130] were designed for exclusive patient use. Thisis
the casefor certain medication adherence appsthat focus mainly
on providing reminders to patients [65,76,79,80,82,99,111].
The remaning apps (8/73, 11%) [9,45,46,56,
57,62,74,90,109,118] had diverse combinations of end users
with patients, clinicians, caregivers, and pharmacologists. The
app functionalities are listed in Table 1.

Characteristics of mHealth® apps n (%)
App cancer targets
Any cancer (ie, generic) 29 (40)
Breast 17 (23)
Gastric and colon 5(7)
Lung 34
Thyroid 34
Hematol ogical 2(3)
Other forms of cancer 15(21)
Cancer treatment supported
Not specified 23(32)
Chemotherapy 15 (21)
Oral treatment 13 (18)
Surgery 8(11)
Radiotherapy 34
Transplantation 3(4)
Other 8(11)
Intended app users
Patients and clinicians 42 (58)
Patients only 23(32)
Petients, clinicians, and caregivers 3(4)
Patients and caregivers 2(3)
Other combinations 3(4)

8mHealth: mobile health.

The selected studies assessed mHealth impact using a wide
range of outcome metricsanalyzed using the taxonomy by Dodd
et al [42]. Outcomes most recurrently fall under the Lifeimpact
area, with 73 outcomesin the Delivery of Care outcome domain
[8,9,12,16,45,46,48-55,57-63,65,67,70,71,73-87,90-92,
94-104,107-116,119-122,128-131], 37 in Global quality of life
[8,57,60,62,64,65,68,72,75,78,84,86,88-91,93,97,101,103,
105,106,112,114,115,119-121,123-131], 16 in Emotional
functioning and well-being [66,70,77,83,89,90,93,106,
115,119,125-128,130,131], 8 in Physical functioning
[75-77,89,101,102,105,130], and 7 in Social functioning
[66,69,84,115,125,126,131]. Within this core area, recurring
metrics were the acceptability, usability, and feasibility of
mHealth apps, which could be assessed either using validated

https://cancer.jmir.org/2023/1/e42092
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questionnaires, or qualitatively, through study-specific
questionnaires or interviews. Specificaly, feasibility was
assessed in 41% (37/91) studies, usability in 40% (36/91)
studies, and acceptability in 35% (32/91) studies.

As for the Physiological or clinical area, 12 outcomes are
General outcomes|[65,70,76,77,89,96,103,115,125,127,130,131]
and 4 relate to Neoplasms: benign, malignant, and unspecified
[4,77,101,112]. As for the Resource use area, outcomes fall
under Hospital (n=10) [49,59,64,65,79,89,97,120,124,125],
Societal burden (n=7) [65,77,115,119,127,128,131], and
Economic (n=1) [126] domains. Adver se eventsrel ated outcomes
were recorded 9 times [49,53,56,57,60,78,93,108,112] and
Mortality or survival [97] once. The outcome core areas and
domains are summarized in Table 2.
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Table 2. Outcomes according to the taxonomy by Dodd et al [42].

Ardito et al

Core area and outcome domain Count  Examples
Mortality or survival
1. Mortality or survival 1 Overall survival
Physiological or clinical
9. General outcomes 12 MDASI?
16. Outcomes relating to neoplasms. benign, malignant and unspecified 4 LARS?
Lifeimpact
25. Physical functioning 8 KPSt
26. Social functioning 7 PAM-139
28. Emotional functioning and well-being 16 HADS®
30. Global quality of life 37 EORTC QLQ-C30'
32. Delivery of care 73 susd
Resource use
34. Economic 1 Health resource use (cost)
35. Hospital 10 Reduction in unexpected visits to ED"
37. Societal burden 7 MSpPss
Adverse events
38. Adverse events and effects 9 CTCAE

3DASI: MD Anderson Symptom Inventory.
BLARS: low anterior resection syndrome score.
®K PS: Karnofsky Performance Status.

dpAM-13: Patient Activation Measure—13.
®HADS: Hospital Anxiety and Depression Scale.

fEORTC QLQ-C30: European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire.

9sUS: System Usability Scale.

heD: emergency department.

IMSPSS: Multidimensional Scale of Perceived Social Support.
IcTCAE: Common Terminol ogy Criteriafor Adverse Events.

Deter minants of mHealth Uptake

I ntervention Characteristics

App characteristics are important predictors of intervention
implementation in later stages. Regarding the intervention
source, the literature reported that participating in the
development phase increased the likelihood of later embracing
the technology. Most analyzed apps have been developed
collaboratively [8,53,55-58,62,72,73,75,77,87,101,103,104,107,
109,114,116-118,122,127,131], often including HCPs, potential
patients, and external technology partnersresponsiblefor actual
software development [56,66,71,78,89,97,105,125,127,129,130].
For instance, the development of eOncoSalud was carefully
planned during a series of 7 nominal consensus meetings
involving a wide range of stakeholders [56]. Similarly,
Konsghaug et a [80] followed an iterative and stepwise
development approach, with the interactions of partners from
diverse disciplines. Others followed participatory design
techniques to foster stakeholder’s acceptance of the mHealth

https://cancer.jmir.org/2023/1/e42092

intervention, thereby increasing the likelihood of successful app
implementation [73,74,90,91,95,99,104,117,118]. Perceived
ease-of-use has emerged as a decisive factor for app uptake
[74], and involving many actors in the development could also
contribute to user-friendly interfaces (design quality and
packaging). Satisfaction with the app design was gauged using
satisfaction and usability questionnaires. Subsequent software
releases and updates in app versions [64] are among the most
perceived complexities of smartphone apps. As patient dataare
extremely sensitive, mHealth apps have specific data protection
requirements. For instance, Giannoulaet a [123] discussed data
privacy and integrity (eg, cryptographed clouds, app
authentication verification, and standards to transfer clinica
and administrative data among software apps) and commented
on the need to address data confidentiality issuesfrom the early
development phase [123]. The experimental nature of many of
the study designs included in the analyses signaled the
willingnessto follow rigorous scientific approaches. M oreover,
most studies adopted small-scale pilots to test the intervention
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beforetheroll-out (trialability) [66,68,80,90,91,97,102,104,119].
Nevertheless, the vast mgority of included studies were
noncomparative, thus hindering the possibility of ng their
relative advantage compared with other solutions. Being often
developed for the purpose of the study, most apps were fit for
the study context (adaptability), although incompatibility with
IT systems was often mentioned as a hindering factor. Finally,
practicaly no study has reported on the intervention
development costs or on the economic impact of app use on the
organization.

Outer Setting

The surge in the use of mHealth has attained new social needs
and external policy pressures. Nearly every study stems from
well-identified patient needs and resources, which are mostly
related to ageneral improvement of the therapeutic pathway by
means of better cancer-related symptom management

[12,51,55,62,66,71,76,83,87,100,125,128], pain reduction
[45,68,105,112,125], enhanced treatment adherence
[48,58,65,82,91,94,111], and improved quality of life

[51,99,112,124]. Ancther drivefor mHealth uptake highlighted
inthe analysiswasthe scarcity of resourcesfrom national health
systems, which pushed health care providers and policy makers
to seek aternative solutionsto conventional care. For instance,
Zhu et al [131] reported insufficient financial commitment to
health care from the government, which emerged in shortages
of oncologists and the unviability of traditional face-to-face
consultations. Considering recent government cost-cutting
reforms, mobile-based, low-cost technologies are said to be
crucia to lessening health care spending [119].

To address these newly developed needs or emerging social
pressures, external policies and incentives have been issued to
directly or indirectly foster mHeath deployment while
regulating itsdiffusion. Broadly speaking, recent policy changes
appeared to be oriented toward shaping patient care with more
patient-centric service designs and posed greater attention to
quality of life as opposed to only treating illnesses [74].
Examples of direct provisions can be observed in the newly
issued guidelines on the facilitation of innovation diffusion by
the United States Oncology Nursing Society [54], which
advocates for amore individualized approach to cancer care or
the need to comply with the US Health Insurance Portability
and Accountability Act requirements for mHedth
[52,58,87,96,110]. Provisions that strive to enhance
patient-clinician communication, such as the Swedish law on
patient empowerment in health care management [66] that
encourages patients to participate in decision-making and to
receive better knowledge about the treatment, or
recommendations aimed at supporting patient self-management,
such asthe National | nstitute of Health guidelines on integrating
behavioral pain interventions into cancer treatment [77], also
emerged as facilitators of mHealth.

Finally, cosmopolitanismand peer pressure, namely competitive
pressures to adopt an intervention because other peers are
already using it, can further push the implementation process.
These dimensions were not observed, as most studies only
described isolated case studies and were carried out at single
research centers. Only one mHeath solution has been

https://cancer.jmir.org/2023/1/e42092

Ardito et al

implemented across an international network of hospitals
[63,85], ASyMS, a phone-based, remote symptom monitoring
system that was deployed and implemented in 13 cancer centers
across 5 European countries (Austria, Greece, Ireland, Norway,
and United Kingdom) [63].

Inner Setting

The inner setting refers to both structural characteristics that
facilitate theimplementation process and to dedicated activities
activated by the recipient organizations aong the way.

Sructural characteristics of an organization, such as its age,
size, and maturity, can significantly impact the effectiveness of
mHealth interventions. Although information on these
dimensions could not always be inferred from the selected
papers, the type of clinical setting in which the study was being
conducted was analyzed, athough it did not seem
discriminating.

Implementation climate is defined as the “ absorptive capacity
for change, shared receptivity of involved individuals to an
intervention, and the extent to which use of that intervention
will be rewarded, supported, and expected within their
organization” [43]. In the context of mHealth apps, tensionsfor
change resulting from perceived suboptimal situations can be
observed. Patients with cancer went from being treated as
in-patients to being increasingly and predominantly treated in
outpatient settings. In this context, effective patient-clinician
communication and facilitation with HCPs became key in the
event of unforeseen symptoms and side effects, aswhen missing
or not adequately provided, increased ED visits and
hospitalization might follow [81,96]. The lack of HCPs
supervision could be even more aarming in in-home
administration regimensthat require greater autonomy from the
patients. Simultaneously, new therapeutic options are available.
For instance, ora agents [9,48,52,56-58,65,76,80,82,
90,91,94,111,122] have become common today; however, their
efficacy may be reduced owing to lack of adherence, erratic
dosageintake, and inadequate self-management of adverse event
salf-management [91,122]. In addition, the growth in the uptake
of mobile technologies also appeared to be connected to the
need to reduce current health care spending [119]. Because of
the economic implications of suboptimal medication adherence,
such as increased risk of hospitalization and associated
complication costs, app-based adherence interventions could
mitigate this likelihood [48]. From the perspective of health
care providers, mHealth could be seen as away to make health
systems more cost-effective [ 132]. Livingston et al [83] assessed
the potential of an mHealth app in reducing the burden of
screening and follow-up in busy clinics by freeing clinician
time for those who need specialized follow-up [83]. According
to Navarro-Alaman et al [86], managing patient symptomatol ogy
could require more than half the time spent by HCPs in
monitoring the patient's status. Shortages in heath care
resources were another factor that could foster the diffusion of
mHealth solutions. Communicating with HCPs could be
perceived as onerous [45], as pointed out in a study in which
accessing well-trained pain therapists in-person appeared
difficult and costly [ 77]. The imbal ance between the number of
clinicians available and the number of patients in need could
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be such that the latter are individually dedicated to only afew
minutes of their clinician’stime [50]. All these factors suggest
that health care models should evolve toward more convenient
solutions for patients and more cost-effective solutions for the
overal health system [49].

Adopting mHealth appsisperceived asarelative priority within
organizations. Some studies showed that physicianswere aware
that their ability to evaluate patients’ symptomswas not optimal
and acknowledged mHedth as a facilitator [64]. Not
surprisingly, asurvey of German health care providers showed
high readiness to incorporate the use of mHealth apps into
cancer treatment plans[120].

Regarding the compatibility of mHealth apps with the values
of recipient organizations, openness from clinicians and patients
to use mHealth as part of their routine could be observed [84].
Interoperability with existing IT systems and workflows was
clearly preferred [87], and feasibility studies, including pilot
testing, were typically used to demonstrate that an intervention
could be integrated into clinical management. Interestingly,
social factors, such as endorsements by trusted clinicians, likely
influenced the perceived fit between an intervention and
individuals[74].

Organizational incentives and rewards for using mHealth
services were not systematically observed in the selected
literature. Jacob et al [74] argued that app use could act as a
tool to evaluate people and assign monetary rewards. A
potential, yet indirect incentive was observed, which was an
increased work-life balance resulting from fewer unscheduled
consultations derived from correct app use [16].

Characteristics of Individuals

The likelihood of embracing a new health intervention also
depends on the characteristics of the individuals who will use
it. First, individuals knowledge and beliefs about an
intervention can be good predictors of implementation
effectiveness. In the context of mHealth, age was used as a
proxy for individual recipients’ familiarity with and propensity
tousedigital healthtools. In alarge share of the selected papers
(40/91, 44%), the observed mean age of the study participants
ranged between 50 and 75 years. Nevertheless, as most
participants routinely used smartphones [50,82,98,110,116],
age did not seem to hamper their willingness to use mHealth
services [16,50,58,73,89]. In addition, some studies have
indicated that patientswho are moreinclined to use digital health
solutions at large [62,73] or receive guidance [60] are more
prone to use mHealth interventions. Patients’ attitudes toward
digital technologieswere also mentioned as an important factor
in the acceptance of mHealth intervention [74,85,100].

The perception that individuals have about their ability to use
a given intervention and how it changes over time falls under
the self-efficacy and individual stage of change constructs[133].
Higher degrees of self-efficacy are associated with a greater
willingness to embrace novel technologies [134]. Increasing
self-efficacy is often among the primary goals of the selected
studies [46,64,114,121,128,131]. Instruments such as the
Stanford Inventory of Cancer Patient Adjustment scale were
used to assessthe self-efficacy of general health strategiesduring
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the cancer disease trgjectory [114,131]. mHealth apps could
support the patients better understand their symptoms and
adverse events, thereby increasing their perceived safety and
engagement with cancer therapy [16,49,73,80,94,95]. Severe
side effects are a major concern for patients with cancer [47].
Thewillingnessto cope better with cancer-related complications
could increase the patient’s propensity to rely on mHealth
interventions. Patients' acceptability and usability were
frequently assessed in the selected studies using study-specific
or validated questionnaires (eg, Mobile Application Rating
Scale questionnaire) [46,73,95,109], including scalesthat gauge
the ease of use and perceived usefulness of atechnology, such
as the Technology Acceptance Model [8,72,84].

I dentification with the organization cannot be easily inferred
from the selected papers. Pappot et a [88] reported that app
users may not feel an added sense of belonging when using an
app, thus potentially explaining the different benefits
experienced by the treatment arm.

Finally, among other personal attributes, cultural views on
smartphone use at work, such as the fear that coll eagues might
see it asawaste of time, were highlighted as potential barriers
to mHealth use in the workplace by Jacab et al [74].

Process

Built on 4 dimensions (planning, engaging, executing, reflecting,
and evaluating), process refersto the reliance on awell-defined
implementation approach. Thisis the most difficult domain to
define, measure, or evaluate in implementation research [135].
Appraisal of theimplementation processwaslimited to a subset
of study designs, excluding protocols or development studies.
The study durations in RCTs and observational studies were
limited (average 238 days, median 180 days; minimum 21 days,
maximum 720 days). Although the design and development
wereextensively illustrated, rarely could the samelevel of detail
be observed with respect to the implementation pathway. In the
selected papers, no opinion leaders, formally appointed
implementation roles, or champions are mentioned. Nurses
seemed to be the stakeholders with the greatest potential to push
mHealth uptake [66,73,100] and could be appointed as official
reference persons for patients on any issues related to app use
[12,52,55,59,61,66,67,77,87,94,106,111,129]. As for external
change agents, recommendations from peer clinicians, medical
societies, or social media channels could have an impact on the
perception of mHealth [74], yet the appraisal of the long-term
sustainability of the implementation process remains difficult,
as these are general forces external to the organization [135].
Therefore, training was most frequently used to involveintended
users, and participantswereinstructed on mHealth use by either
the research team or dedicated clinical  staff
[9,12,16,46-48,50,51,53-55,57,59,67,69,73,80,91,95,111,119].
Dedicated meetings could alow for information exchange on
implementation strategies, and easy accessto technical support
in case questions were deemed important in the process [100].
Technical information on the installation of the apps was
sometimes provided as part of the studies [55,61,129], and
integration in the hospital’sinformative systems and workflows
was also cited as an enabler to implementation [9,52,58,124].
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Key barriers and enablers of mHealth uptake are illustrated in

Ardito et al

Table 3.

Table 3. Summary of key identified enablers and barriers to mobile health implementation.

CFIR? construct and enablers

Barriers

Intervention characteristics

o User-friendly interfaces
«  Pretesting through small-scale pilot trials

*  Paient'sand HCP'S” involvement in the app development

Outer setting

«  New patient needs (eg, need for constant monitoring, or real-timecom-

munication with HCPs)
« Externd poalicies and incentives fostering digital health

«  Release of many subsequent app versions
«  Dataprivacy

Unharmonized regulatory provisions across EU® countries
«  Tendency not to leverage on networks (ie, unrealized syner-
gies of economies of scales

«  Scarcity of resources and need to search more cos-effective ways to

deliver health services

Inner setting

Interoperability with IT systems

Workforce shortages

New care pathways for cancer (eg, outpatient settings)
Social endorsement (eg, peer referral)

Characteristics of individuals

«  Routine use of smartphones, regardless of age
« Positive attitude toward digital health

Process

«  Training on app benefits and functioning
o Nurses active support

«  HCPs perception of extraworkload (eg, more datainput)

«  Clinician concern from following-up more patients

o Linkage between app uptake and incentives only possible at
organizational level

«  Cultura norms (eg, smartphone use in the workplace
«  Perceived poorer communication with HCPs
«  Wesakened sense of identification with health service providers

«  Unclear contribution of different stakeholdersto implementa-
tion
« Implementation plans missing or poorly defined

8CFIR: Consolidated Framework for |mplementation Research.
PHCP: health care professional.
®EU: European Union.

Discussion

Summary of Key Results

The overarching aim of this study was to investigate the
determinants of mHealth uptaketo inform the trandl ation efforts
of mHealth interventions in routine care. Studies illustrating
the development, evaluation, and implementation of mHealth
apps for cancer patients were considered, and information on
barriers and enablers of app uptake was extracted following the
CFIR scheme.

Many facilitators of app implementation in clinical settings have
been identified. The involvement of patients and HCPs in app
development has frequently been observed. Codevel opment
was presented as away to include desired mHealth featuresin
early design efforts, to prevent unnecessary shortcomings, and
activate a sense of ownership. These findings corroborated the
idea that users should be intimately involved in the
identification, design, and conduct phases of research, and not
just be targets for the dissemination of study results[136]. An
iterative development approach was often mentioned, as it
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ensured extensive usability testing during the development
process.

Asfor implementation barriers, gradua rollouts and subsequent
app version releases could be perceived as burdensome. From
the provider's perspective, mHealth could be referred to as a
source of extra workload for the clinical staff. Conversely,
factors characterizing providers, such as organizational leaders
and management, staff, and culture, which can influence their
ability to adapt and successfully use an intervention, were not
systematically observed. From the user’'s perspective, the fear
of poorer patient-clinician interactions (eg, through remote
monitoring) can diminish the sense of trust in the organization,
in line with what was observed in prior works[137]. Although
references to the outer setting (eg, laws and guidelines) were
reported, mHealth was presented more as away to address new
or existing patient needs than as a way to respond to a given
external pressure.

Broader Implications

Although some of the findings discussed above are supported
in previous research [138], and more broadly in the
implementation science literature applied to DHTS,
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mHealth-specific dimensions resonated in this analysis. The
peculiarities of mHealth, including the iterative nature of the
corresponding interventions, frequent user interactions, a
nonlinear relationship between technology use, engagement,
and outcomes, implications at the organizational level, and
challenges associated with genericization, distinguish appsfrom
other DHTs[139]. For instance, compared with medical devices,
typically evaluated through comparative evidence, studies on
mHealth are often single-arm, noncomparative. | mplementation
hurdles related to system interoperability, data management,
and patient privacy could appear to be more intricate for
mHealth. Although these factors are reflective of the
implementation challenges of DHTS, the distinctive features of
mHealth seem to exacerbate their complexity.

mHealth will become increasingly important. On one hand
smartphones are becoming increasingly prevalent and provide
augmented functionalities (eg, camerasto capture high definition
images of body parts). In contrast, demographic and
epidemiological trends report a boom in chronic conditions,
whose needs can be addressed by mHealth. Digitalization of
the health care sector is a key priority in the political agenda,
as confirmed by the expected massive capital injection in
response to the COVID-19 pandemic. With more than €750
billion (US $798.38 hillion), the next-generation European
Union fund will invest a relevant share in promoting digital
health, further boosting the development of mHealth apps.
Although a stronger financial commitment is advocated [131],
even in contexts where governments are directing huge health
care spending to mHealth (eg, German DiGA), reimbursement
policies do not aways trandate into actual clinicians
prescriptions and are not a guarantee for users' uptake [140].
Therefore, there is a need to adopt assessment frameworks for
DHTs, including mHealth apps. Guidance on how to
operationalize later implementation effortsis strongly advocated
to avoid investing in technologies that are likely to be
abandoned.

Comparison With Prior Work

To our knowledge, thisis the first review of the literature that
uses a theory-guided framework to explore the determinants of
mHealth implementation using a comprehensive approach in
the area of cancer care. Other syntheses of primary studies
mostly investigate the distinguishing features of mHealth
[141,142] or their effectiveness in improving patient outcomes
[143,144)]. Studiesillustrating the implementation initiativesin
the area of mHealth are till limited and mainly document
individual case studies. Although the field of implementation
science has been growing, thereis still aneed to expand the use
of implementation research to contribute to more effective public
health and clinical practices [136]. Evidence suggests that
theory-informed approaches to implementation science can
enhance the trandation and use of digital technologiesin daily
practice [145,146]. Under the lens of implementation science,
Bardosh et al [138] conducted aqualitative evaluation of asingle
mHealth intervention addressing medication adherence and
patient engagement. Heinsch et al [147] conducted areview of
the theories that inform the implementation of eHealth
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interventions, and concluded that these are focused
predominantly on predicting or explaining end user acceptance,
and suggested that future research should test model sthat reflect
the multidimensional, dynamic, and relational nature of the
implementation process. Our work adds to the available
literature by conducting a multidomain, multiple-stakehol der
assessment of the determinants of mHealth implementation
using the CFIR model. Rather than focusing more on alimited
set of studies describing prevailing implementation research,
our findings provide an integrated perspective on the factors
that could influence the uptake and implementation of mHealth
in clinical settings.

Limitations

This study has several limitations. First, the papers selected for
analysis were heterogeneous in terms of study characteristics
(eg, purposes, study setting, design, duration, number, and types
of participants). The decision to include a diverse range of
studies was justified by the exploratory nature of scoping
reviews [148] and stemmed from the observation that evidence
from implementation research on mHealth solutions remains
scarce. This was reflected in the search string, where
implementati on-rel ated terms had to be. In addition, elaborating
on implementation strategies, such as those described by the
ERIC taxonomy Powell et a [149], seemed premature and was
not performed. Although 29% (26/91) of the studieswere RCTS,
a proxy for evidence strength or quality, 24% (22/91) of the
selected records had a sample size smaller than 20 patients, and
57% (52/91) were single-arm studies. Given this heterogeneity,
arisk of bias assessment was not performed, although thisis
not unusual in scoping reviews [39,150]. Study heterogeneity
also limits the possibility of performing meta-analyses on
comparable outcomes. Finally, limiting the search to studiesin
English published since 2017 excluded apriori other potentially
relevant earlier studies written in different languages.

Conclusions

Thisreview sheds light on the determinants of mHealth uptake
in clinical practice, exploring the barriers and enablers of the
implementation of cancer care apps using an established
implementation science framework. It contributesto filling the
knowledge gap by systematizing the dimensionsthat should be
factored into when designing an implementation strategy for
mHealth apps.

Future studies should investigate whether and how specific
dimensions such as app development and deployment platforms
could affect implementation-related elements. In addition, a
core set of outcomes associated with successful implementation,
measured in studies that discuss implementation initiatives
including hybrid designs, should be developed [151]. Finally,
future studies should complement the organi zational perspective
from the current work with a patient-oriented (user) view and
investigate the relationship between patient-reported measures
and implementation outcomes. In this regard, technology
adoption models such as the Technology Acceptance Maodel
[152] or the Unified Theory of Acceptance and Use of
Technology [153] could be relevant theoretical starting points.

https://cancer.jmir.org/2023/1/e42092

JMIR Cancer 2023 | vol. 9 | e42092 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

Acknowledgments

Thisstudy ispart of alarger research conducted by CERGA S SDA Bocconi School of Management, which received unconditioned
funding from Roche Italy. VA, OC, and RT designed this study. VA and GG devel oped the search strategy for this study. GG
conducted the original literature searches and VA and GG wereinvolved in data screening and study selection. GG extracted the
data, while VA checked the extracted datafor consistency, and RT mediated where there was disagreement or uncertainty regarding
inclusion. VA and GG synthesized the findings. All authors have contributed to and approved the final manuscript. The data sets
analyzed during this study are available from the corresponding author upon reasonable request. Requests for materials should
be sent to VA.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

The 22-item Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-SCR)
checklist for scoping reviews.
[DOCX File, 23 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Consolidated Framework for Implementation Research domains and constructs.
[DOCX File, 27 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Overview of the descriptive statistics.
[DOCX File, 24 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Characteristics of the selected studies.
[DOCX File, 46 KB-Multimedia Appendix 4]

References

1.  World Hedlth Organization. Global Diffusion of EHealth: Making Universal Health Coverage Achievable Report of the
Third Global Survey on EHealth. Geneva: World Health Organization; 2017.

2. VentolaCL. Mobiledevices and appsfor health care professionals: uses and benefits. P T 2014 May;39(5):356-364 [ FREE
Full text] [Medline: 24883008]

3. ODeaS. Statista. URL.: https://www.statista.com/topics/840/smartphones [accessed 2022-06-27]

4.  Digital Health Trends 2021 Innovation, evidence, regulation, and adoption. IQVIA. 2021 Jul 22. URL: https.//www.
igvia.com/insights/the-iqviarinstitute/reports/digital -heal th-trends-2021 [accessed 2022-09-01]

5. Colbert GB, Venegas-Vera AV, Lerma EV. Utility of telemedicine in the COVID-19 era. Rev Cardiovasc Med 2020 Dec
30;21(4):583-587 [FREE Full text] [doi: 10.31083/j.rcm.2020.04.188] [Medline: 33388003]

6. Bokolo AJ. Exploring the adoption of telemedicine and virtual software for care of outpatients during and after COVID-19
pandemic. Ir JMed Sci 2021 Feb 8;190(1):1-10 [FREE Full text] [doi: 10.1007/s11845-020-02299-7] [Medline: 32642981]

7. LukasH, XuC, YuY, Gao W. Emerging telemedicinetoolsfor remote COVID -19 diagnosis, monitoring, and management.
ACS Nano 2020 Dec 22;14(12):16180-16193 [FREE Full text] [doi: 10.1021/acsnano.0c08494] [Medline: 33314910]

8. Wang T, Huang R, Yang S, Chou C, Chen L. Evaluating the effects of a mobile health app on reducing patient care needs
and improving quality of life after oral cancer surgery: quasiexperimental study. IMIR Mhealth Uhealth 2020 Jul
27;8(7):€18132 [FREE Full text] [doi: 10.2196/18132] [Medline: 32716303]

9. Collado-Borrell R, Escudero-Vilaplana V, Ribed A, Jiménez RR, Peinado |1, Herranz-Alonso A, et al. Novel mobile
application for direct communi cation between pharmacists and patientstreated with oral antineoplastic agents. Am JHealth
Syst Pharm 2020 Aug 20;77(17):1393-1402. [doi: 10.1093/ajhp/zxaal44] [Medline: 32620958]

10. Haron N, Rgendran S, Kallarakkal TG, Zain RB, Ramanathan A, Abraham MT, et a. High referral accuracy for ora
cancers and oral potentially malignant disorders using telemedicine. Oral Dis 2023 Mar;29(2):380-389. [doi:
10.1111/0di.13892] [Medline: 33914993]

11. Egbring M, Far E, Roos M, Dietrich M, Brauchbar M, Kullak-Ublick GA, et a. A mobile app to stabilize daily functional
activity of breast cancer patients in collaboration with the physician: arandomized controlled clinical trial. JMed Internet
Res 2016 Sep 06;18(9):€238 [FREE Full text] [doi: 10.2196/jmir.6414] [Medline: 27601354]

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 12
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=cancer_v9i1e42092_app1.docx&filename=701d960dfa53c8792266a4d3ba9e60f9.docx
https://jmir.org/api/download?alt_name=cancer_v9i1e42092_app1.docx&filename=701d960dfa53c8792266a4d3ba9e60f9.docx
https://jmir.org/api/download?alt_name=cancer_v9i1e42092_app2.docx&filename=3b10843697ea6accc23d14a9f31e60a3.docx
https://jmir.org/api/download?alt_name=cancer_v9i1e42092_app2.docx&filename=3b10843697ea6accc23d14a9f31e60a3.docx
https://jmir.org/api/download?alt_name=cancer_v9i1e42092_app3.docx&filename=9ed8cc6e59d0e94bc7cb6de6a1531887.docx
https://jmir.org/api/download?alt_name=cancer_v9i1e42092_app3.docx&filename=9ed8cc6e59d0e94bc7cb6de6a1531887.docx
https://jmir.org/api/download?alt_name=cancer_v9i1e42092_app4.docx&filename=a33f78c0ce285a98de9cf6b0562f689a.docx
https://jmir.org/api/download?alt_name=cancer_v9i1e42092_app4.docx&filename=a33f78c0ce285a98de9cf6b0562f689a.docx
https://europepmc.org/abstract/MED/24883008
https://europepmc.org/abstract/MED/24883008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24883008&dopt=Abstract
https://www.statista.com/topics/840/smartphones/
https://www.iqvia.com/insights/the-iqvia-institute/reports/digital-health-trends-2021
https://www.iqvia.com/insights/the-iqvia-institute/reports/digital-health-trends-2021
https://www.imrpress.com/journal/RCM/21/4/10.31083/j.rcm.2020.04.188
http://dx.doi.org/10.31083/j.rcm.2020.04.188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33388003&dopt=Abstract
https://europepmc.org/abstract/MED/32642981
http://dx.doi.org/10.1007/s11845-020-02299-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32642981&dopt=Abstract
https://europepmc.org/abstract/MED/33314910
http://dx.doi.org/10.1021/acsnano.0c08494
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33314910&dopt=Abstract
https://mhealth.jmir.org/2020/7/e18132/
http://dx.doi.org/10.2196/18132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32716303&dopt=Abstract
http://dx.doi.org/10.1093/ajhp/zxaa144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32620958&dopt=Abstract
http://dx.doi.org/10.1111/odi.13892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33914993&dopt=Abstract
https://www.jmir.org/2016/9/e238/
http://dx.doi.org/10.2196/jmir.6414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27601354&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

Crafoord M, Fjell M, Sundberg K, Nilsson M, Langius-Ekl6f A. Engagement in an interactive app for symptom
self-management during treatment in patients with breast or prostate cancer: mixed methods study. JMed Internet Res 2020
Aug 10;22(8):€17058 [FREE Full text] [doi: 10.2196/17058] [Medline: 32663140]

Elliott R. Nonadherence to medicines: the scale of the problem. Prescriber 2013 Sep 09;24(17):47-50. [doi: 10.1002/psh.1096]
Nieuwlaat R, Wilczynski N, Navarro T, Hobson N, Jeffery R, Keepanasseril A, et al. Interventionsfor enhancing medication
adherence. Cochrane Database Syst Rev 2014 Nov 20;2014(11):CD000011 [FREE Full text] [doi:
10.1002/14651858.CD000011.pub4] [Medline: 25412402]

Agboolas, Flanagan C, Searl M, Elfiky A, Kvedar J, Jethwani K. Improving outcomesin cancer patients on oral anti-cancer
medi cations using anovel mobile phone-based intervention: study design of arandomized controlled trial. IMIR Res Protoc
2014 Dec 23;3(4):e79 [FREE Full text] [doi: 10.2196/resprot.4041] [Medline: 25537463]

WalleT, Erdal E, Mihlsteffen L, Singh HM, Gnutzmann E, Griin B, et al. Completion rate and impact on physician-patient
relationship of video consultations in medical oncology: a randomised controlled open-label trial. ESMO Open 2020
Nov;5(6):e000912 [FREE Full text] [doi: 10.1136/esmoopen-2020-000912] [Medline: 33203685]

Davoodi S, Safdari R, Ghazisaeidi M, Mohammadzadeh Z, Azadmanjir Z. Prevention and early detection of occupational
cancers - aview of information technology solutions. Asian Pac J Cancer Prev 2015 Sep 02;16(14):5607-5611 [ FREE Full
text] [doi: 10.7314/apjcp.2015.16.14.5607] [Medline: 26320424]

Kruse CS, Krowski N, Rodriguez B, Tran L, Vela J, Brooks M. Telehealth and patient satisfaction: a systematic review
and narrative analysis. BMJ Open 2017 Aug 03;7(8):e016242 [ FREE Full text] [doi: 10.1136/bmjopen-2017-016242]
[Medline: 28775188]

Flodgren G, Rachas A, Farmer AJ, Inzitari M, Shepperd S. Interactive telemedicine: effects on professional practice and
health care outcomes. Cochrane Database Syst Rev 2015 Sep 07;2015(9):CD002098 [FREE Full text] [doi:
10.1002/14651858.CD002098.pub?] [Medline: 26343551]

Morcillo Serra C, Aroca Tanarro A, Cummings CM, Jimenez Fuertes A, Tomas Martinez JF. Impact on the reduction of
CO2 emissions due to the use of telemedicine. Sci Rep 2022 Jul 22;12(1):12507 [FREE Full text] [doi:
10.1038/s41598-022-16864-2] [Medline: 35869274]

Tarricone R, PetraccaF, Cucciniello M, Ciani O. Recommendationsfor devel oping alifecycle, multidimensional assessment
framework for mobile medical apps. Health Econ 2022 Sep 06;31 Suppl 1(Suppl 1):73-97 [EREE Full text] [doi:
10.1002/hec.4505] [Medline: 35388585]

Esstn A, Stern AD, Haase CB, Car J, Greaves F, Paparova D, et a. Health app policy: international comparison of nine
countries approaches. NPJDigit Med 2022 Mar 18;5(1):31 [FREE Full text] [doi: 10.1038/s41746-022-00573-1] [Medline:
35304561]

mHealth BELGIUM homepage. mHealthBELGIUM. URL : https.//mhealthbelgium.be/ [accessed 2022-06-11]

Financing. mHealthBEL GIUM. URL: https://mhealthbel gium.be/financing [accessed 2022-06-11]

Das Fast-Track-Verfahren fur digitale Gesundheitsanwendungen (DiGA) nach § 139e SGB V. Bundesinstitut fiir Arzneimittel
und Medizinprodukte. 2022 Mar 18. URL : https.//www.bfarm.de/SharedDocs/Downl oads/DE/M edizinprodukte/

diga leitfaden.pdf;jsessionid=B1F05808AA3457FD333C6B13073E4542.intranet242? blob=publicationFile [accessed
2023-06-07]

CANKADO PRO-React Onco. Bundesinstitut fur Arzneimittel und Medizinprodukte. URL: https://diga.bfarm.de/de/
verzeichnis/961 [accessed 2022-06-04]

First health app in the French LPPR list for add-on reimbursement. Med Tech Reimbursement Consulting. 2020 Aug 18.
URL: https://mtrconsult.com/news/first-heal th-app-french-1ppr-list-add-reimbursement [accessed 2022-06-27]

Order of July 28, 2020 listing the MOOV CARE POUMON web application of the company SIVAN Francein Title | of
thelist of reimbursable products and services provided for in Article L. 165-1 of the Social Security Code. Legifrance.
2020 Jul 29. URL: https://www.|egifrance.gouv.fr/jorf/id/JORFTEXT000042165410 [accessed 2022-06-27]

Chawla V. Where is the money in digital health? The roadmap to digital health app reimbursement in Europe. Research 2
Guidance. URL: https://research2guidance.com/where-is-the-money-in-digital -heal th-the-roadmap-to-digital -heal th-
app-reimbursement-in-europe/ [accessed 2022-06-27]

Evidence standards framework for digital health technologies. National Institute for Health and Care Excellence. 2018 Dec
10. URL: https://www.nice.org.uk/corporate/ecd? [accessed 2022-09-01]

European Taskforce for Harmonised Evaluations of Digital Medical Devices (DMDs). EIT Health. URL: https://eithealth.
eu/european-taskforce-for-harmoni sed-eval uations-of -dmds/ [accessed 2022-09-01]

Bradway M, Gabarron E, Johansen M, Zanaboni P, Jardim P, Joakimsen R, et al. Methods and measures used to evaluate
patient-operated mobile health interventions: scoping literature review. IMIR Mhealth Uhealth 2020 Apr 30;8(4):€16814
[FREE Full text] [doi: 10.2196/16814] [Medline: 32352394]

ChoY, Zhang H, Harris MR, Gong Y, Smith EL, Jiang Y. Acceptance and use of home-based el ectronic symptom
self-reporting systems in patients with cancer: systematic review. JMed Internet Res 2021 Mar 12;23(3):e24638 [FREE
Full text] [doi: 10.2196/24638] [Medline: 33709929]

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 13

(page number not for citation purposes)


https://www.jmir.org/2020/8/e17058/
http://dx.doi.org/10.2196/17058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32663140&dopt=Abstract
http://dx.doi.org/10.1002/psb.1096
https://europepmc.org/abstract/MED/25412402
http://dx.doi.org/10.1002/14651858.CD000011.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25412402&dopt=Abstract
https://www.researchprotocols.org/2014/4/e79/
http://dx.doi.org/10.2196/resprot.4041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25537463&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2059-7029(20)32737-X
http://dx.doi.org/10.1136/esmoopen-2020-000912
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33203685&dopt=Abstract
http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:26320424&key=2015.16.14.5607
http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:26320424&key=2015.16.14.5607
http://dx.doi.org/10.7314/apjcp.2015.16.14.5607
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26320424&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=28775188
http://dx.doi.org/10.1136/bmjopen-2017-016242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28775188&dopt=Abstract
https://europepmc.org/abstract/MED/26343551
http://dx.doi.org/10.1002/14651858.CD002098.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26343551&dopt=Abstract
https://doi.org/10.1038/s41598-022-16864-2
http://dx.doi.org/10.1038/s41598-022-16864-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35869274&dopt=Abstract
https://europepmc.org/abstract/MED/35388585
http://dx.doi.org/10.1002/hec.4505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35388585&dopt=Abstract
https://doi.org/10.1038/s41746-022-00573-1
http://dx.doi.org/10.1038/s41746-022-00573-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35304561&dopt=Abstract
https://mhealthbelgium.be/
https://mhealthbelgium.be/financing
https://www.bfarm.de/SharedDocs/Downloads/DE/Medizinprodukte/diga_leitfaden.pdf;jsessionid=B1F05808AA3457FD333C6B13073E4542.intranet242?__blob=publicationFile
https://www.bfarm.de/SharedDocs/Downloads/DE/Medizinprodukte/diga_leitfaden.pdf;jsessionid=B1F05808AA3457FD333C6B13073E4542.intranet242?__blob=publicationFile
https://diga.bfarm.de/de/verzeichnis/961
https://diga.bfarm.de/de/verzeichnis/961
https://mtrconsult.com/news/first-health-app-french-lppr-list-add-reimbursement
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000042165410
https://research2guidance.com/where-is-the-money-in-digital-health-the-roadmap-to-digital-health-app-reimbursement-in-europe/
https://research2guidance.com/where-is-the-money-in-digital-health-the-roadmap-to-digital-health-app-reimbursement-in-europe/
https://www.nice.org.uk/corporate/ecd7
https://eithealth.eu/european-taskforce-for-harmonised-evaluations-of-dmds/
https://eithealth.eu/european-taskforce-for-harmonised-evaluations-of-dmds/
https://mhealth.jmir.org/2020/4/e16814/
http://dx.doi.org/10.2196/16814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32352394&dopt=Abstract
https://www.jmir.org/2021/3/e24638/
https://www.jmir.org/2021/3/e24638/
http://dx.doi.org/10.2196/24638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33709929&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

34.

35.

36.

37.

38.

39.

40.
41.
42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

Adriaans DJ, Dierick-van Daele AT, van Bakel MJ, Nieuwenhuijzen GA, Teijink JA, Heesakkers FF, et al. Digital
self-management support tools in the care plan of patients with cancer: review of randomized controlled trials. JMed
Internet Res 2021 Jun 29;23(6):e20861 [FREE Full text] [doi: 10.2196/20861] [Medline: 34184997]

Zheng C, Chen X, Weng L, Guo L, Xu H, Lin M, et a. Benefits of mobile apps for cancer pain management: systematic
review. IMIR Mhealth Uhealth 2020 Jan 23;8(1):€17055 [FREE Full text] [doi: 10.2196/17055] [Medline: 32012088]
Bricker J, Miao Z, Mull K, Santiago-Torres M, Vock DM. Can a single variable predict early dropout from digital health
interventions? Comparison of predictive modelsfrom two large randomized trials. JMed Internet Res 2023 Jan 20;25:e43629
[FREE Full text] [doi: 10.2196/43629] [Medline: 36662550]

Allotey P, Reidpath DD, Ghalib H, Pagnoni F, Skelly WC. Efficacious, effective, and embedded interventions: implementation
research in infectious disease control. BMC Public Health 2008 Oct 01;8(1):343 [FREE Full text] [doi:
10.1186/1471-2458-8-343] [Medline: 18826655]

PetersMD, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander L, et al. Updated methodol ogical guidance for the conduct
of scoping reviews. JBI Evid Synth 2020 Oct;18(10):2119-2126. [doi: 10.11124/IBIES-20-00167] [Medline: 33038124]
Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med 2018 Oct 02;169(7):467-473 [EREE Full text] [doi:
10.7326/M 18-0850] [Medline: 30178033]

RefWorks Login. RefWorks. URL : http://mww.refworks.com/refworks2/?groupcode=RWUL uigiBoc [accessed 2022-06-12]
Your personal research assistant. Zotero. URL: https://www.zotero.org/ [accessed 2022-06-12]

Dodd S, Clarke M, Becker L, Mavergames C, Fish R, Williamson PR. A taxonomy has been developed for outcomesin
medical research to help improve knowledge discovery. J Clin Epidemiol 2018 Apr;96:84-92 [FREE Full text] [doi:
10.1016/j.jclinepi.2017.12.020] [Medline: 29288712]

Consolidated Framework for Implementation Research homepage. Consolidated Framework for Implementation Research.
URL: https:/cfirguide.org/ [accessed 2022-06-12]

Kidlov R, Pope C, Martin GP, Wilson PM. Harnessing the power of theorising in implementation science. Implement Sci
2019 Dec 11;14(1):103 [FREE Full text] [doi: 10.1186/s13012-019-0957-4] [Medline: 31823787]

Adam R, Bond CM, Burton CD, de Bruin M, Murchie P. Can-Pain-a digital intervention to optimise cancer pain control
in the community: development and feasibility testing. Support Care Cancer 2021 Feb;29(2):759-769 [FREE Full text]
[doi: 10.1007/s00520-020-05510-0] [Medline: 32468132]

Ahmed S, Gotlieb WH, Erez G, Loisalle CG. Perceptions of BELONG as a supportive e-platform used by women with
gynecologic cancers. Psychooncology 2022 Jan 17;31(1):152-156. [doi: 10.1002/pon.5785] [Medline: 34402558]
Alboughobeish AZ, Asadizaker M, Rokhafrooz D, Cheraghian B. The effect of mobile-based patient education on nausea
and vomiting of patients undergoing chemotherapy. Biomedical Res 2017;28:8172-8178.

Ali EE, Chan SS, Leow JL, Chew L, Yap KY. User acceptance of an app-based adherence intervention: perspectives from
patients taking oral anticancer medications. J Oncol Pharm Pract 2019 Mar 23;25(2):390-397 [FREE Full text] [doi:
10.1177/1078155218778106] [Medline: 29792123]

Armstrong KA, Coyte PC, Brown M, Beber B, Semple JL. Effect of home monitoring via mobile app on the number of
in-person visits following ambul atory surgery: arandomized clinical trial. JAMA Surg 2017 Jul 01;152(7):622-627 [FREE
Full text] [doi: 10.1001/jamasurg.2017.0111] [Medline; 28329223]

Bae WK, Kwon J, LeeHW, Lee S, Song E, Shim H, et a. Feasibility and accessibility of electronic patient-reported outcome
measures using asmartphone during routine chemotherapy: apilot study. Support Care Cancer 2018 Nov 7;26(11):3721-3728.
[doi: 10.1007/s00520-018-4232-7] [Medline: 29732483]

Benze G, Nauck F, Alt-Epping B, Gianni G, Bauknecht T, Ettl J, et al. PROutine: afeasibility study assessing surveillance
of electronic patient reported outcomes and adherence via smartphone app in advanced cancer. Ann Palliat Med 2019
Apr;8(2):104-111 [FREE Full text] [doi: 10.21037/apm.2017.07.05] [Medline: 29156896]

Berry D, Blonquist T, Nayak M, Grenon N, Momani T, McCleary N. Self-care support for patients with gastrointestinal
cancer: iCancerHealth. Appl Clin Inform 2018 Oct 21;9(4):833-840 [FREE Full text] [doi: 10.1055/s-0038-1675810]
[Medline: 30463094]

Biran N, Anthony Kouyaté R, Yucel E, McGovern GE, Schoenthaler AM, Durling OG, et a. Adaptation and evaluation
of a symptom-monitoring digital health intervention for patients with relapsed and refractory multiple myeloma: pilot
mixed-methods implementation study. JMIR Form Res 2020 Nov 17;4(11):€18982 [ FREE Full text] [doi: 10.2196/18982]
[Medline: 33200997]

Birkhoff SD, Cantrell MA, Moriarty H, Lustig R. The usability and acceptability of a patient-centered mobile health tracking
app among a sample of adult radiation oncology patients. ANS Adv Nurs Sci 2018;41(3):243-259. [doi:
10.1097/ANS.0000000000000202] [Medline: 29474226]

Breen S, Kofoed S, Ritchie D, Dryden T, Maguire R, Kearney N, et al. Remote real-time monitoring for chemotherapy
side-effectsin patients with blood cancers. Collegian 2017 Dec;24(6):541-549. [doi: 10.1016/j.colegn.2016.10.009]
Collado-Borrell R, Escudero-Vilaplana V, Ribed A, Anglada-Martinez H, Martin-Conde M, Herranz-Alonso A, et al.
Design of the functional requirements of asmartphone app for patientsreceiving ora antineoplastic agents: the e-OncoSalud®
app. J Oncol Pharm Pract 2020 Jan 07;26(1):105-115. [doi: 10.1177/1078155219840419] [Medline: 30955468]

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 14

(page number not for citation purposes)


https://www.jmir.org/2021/6/e20861/
http://dx.doi.org/10.2196/20861
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34184997&dopt=Abstract
https://mhealth.jmir.org/2020/1/e17055/
http://dx.doi.org/10.2196/17055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32012088&dopt=Abstract
https://www.jmir.org/2023//e43629/
http://dx.doi.org/10.2196/43629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36662550&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-8-343
http://dx.doi.org/10.1186/1471-2458-8-343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18826655&dopt=Abstract
http://dx.doi.org/10.11124/JBIES-20-00167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33038124&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/M18-0850?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
http://www.refworks.com/refworks2/?groupcode=RWULuigiBoc
https://www.zotero.org/
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(17)30589-9
http://dx.doi.org/10.1016/j.jclinepi.2017.12.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29288712&dopt=Abstract
https://cfirguide.org/
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-019-0957-4
http://dx.doi.org/10.1186/s13012-019-0957-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31823787&dopt=Abstract
https://europepmc.org/abstract/MED/32468132
http://dx.doi.org/10.1007/s00520-020-05510-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32468132&dopt=Abstract
http://dx.doi.org/10.1002/pon.5785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34402558&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/1078155218778106?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1078155218778106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29792123&dopt=Abstract
https://europepmc.org/abstract/MED/28329223
https://europepmc.org/abstract/MED/28329223
http://dx.doi.org/10.1001/jamasurg.2017.0111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28329223&dopt=Abstract
http://dx.doi.org/10.1007/s00520-018-4232-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29732483&dopt=Abstract
https://doi.org/10.21037/apm.2017.07.05
http://dx.doi.org/10.21037/apm.2017.07.05
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29156896&dopt=Abstract
https://europepmc.org/abstract/MED/30463094
http://dx.doi.org/10.1055/s-0038-1675810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30463094&dopt=Abstract
https://formative.jmir.org/2020/11/e18982/
http://dx.doi.org/10.2196/18982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33200997&dopt=Abstract
http://dx.doi.org/10.1097/ANS.0000000000000202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29474226&dopt=Abstract
http://dx.doi.org/10.1016/j.colegn.2016.10.009
http://dx.doi.org/10.1177/1078155219840419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30955468&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Collado-Borrell R, Escudero-VilaplanaV, Ribed A, Gonzalez-Anleo C, Martin-Conde M, Romero-Jimenez R, et al. Effect
of amobile app for the pharmacotherapeutic follow-up of patientswith cancer on their health outcomes: quasi-experimental
study. IMIR Mhealth Uhealth 2020 Oct 16;8(10):€20480 [FREE Full text] [doi: 10.2196/20480] [Medline: 33064100]
Crawford SY, Boyd AD, Nayak AK, Venepalli NK, Cuellar S, Wirth SM, et al. Patient-centered design in developing a
mobile application for oral anticancer medications. JAm Pharm Assoc (2003) 2019 Mar;59(2S):S86-95.€1. [doi:
10.1016/j.japh.2018.12.014] [Medline: 30745188]

Daly B, Kuperman G, Zervoudakis A, Baldwin Medsker A, Roy A, Ro AS, et a. InSight care pilot program: redefining
seeing a patient. JCO Oncol Pract 2020 Oct;16(10):€1050-e1059. [doi: 10.1200/0p.20.00214]

Di R, Li G. Use of asmartphone medical app improves complications and quality of life in patients with nasopharyngeal
carcinomawho underwent radiotherapy and chemotherapy. Med Sci Monit 2018 Sep 04;24:6151-6156. [doi:
10.12659/msm.908146]

Diehl TM, Barrett JR, Van Doorn R, Cherney Stafford LM, Hanlon BM, Weber SM, et a. Promoting patient engagement
during care transitions after surgery using mobile technology: lessons learned from the MobiMD pilot study. Surgery 2022
Jul;172(1):219-225. [doi: 10.1016/j.surg.2021.12.018] [Medline: 35086727]

Ellen JG, Boele FW, Hellman B, Duprey K, Nayak L, Morris J. Pilot study of smartphone-based health outcome tracking
(OurBrainBank) for glioblastoma patients. Neurooncol Pract 2021 Dec;8(6):684-690 [FREE Full text] [doi:
10.1093/nop/npab044] [Medline: 34777837]

Furlong E, Darley A, Fox P, Buick A, Kotronoulas G, Miller M, et al. Adaptation and implementation of amobile phone-based
remote symptom monitoring system for people with cancer in Europe. IMIR Cancer 2019 Mar 14;5(1):€10813 [FREE Full
text] [doi: 10.2196/10813] [Medline: 30869641]

Gradi¢ Kuhar C, Gortnar Cepeda T, Kovac T, Kukar M, Ruzi¢ Gorenjec N. Mobile app for symptom management and
associated quality of life during systemic treatment in early stage breast cancer: nonrandomized controlled prospective
cohort study. IMIR Mhealth Uhealth 2020 Aug 04;8(8):e17408 [ FREE Full text] [doi: 10.2196/17408] [Medline: 32427567]
Greer JA, Jacobs JM, Pensak N, Nisotel LE, Fishbein JN, MacDonald JJ, et al. Randomized trial of a smartphone mobile
app to improve symptoms and adherence to oral therapy for cancer. J Natl Compr Canc Netw 2020 Feb;18(2):133-141.
[doi: 10.6004/jnccn.2019.7354] [Medline: 32023526]

Gustavell T, Langius-EKI6f A, Wengstrom Y, Segersvird R, Sundberg K. Development and feasibility of an interactive
smartphone app for early assessment and management of symptoms following pancreaticoduodenectomy. Cancer Nurs
2019;42(3):E1-10. [doi: 10.1097/NCC.0000000000000584] [Medline: 29596113]

Gustavell T, Sundberg K, Langius-EkI6f A. Using an interactive app for symptom reporting and management following
pancrestic cancer surgery to facilitate person-centered care: descriptive study. IMIR Mhealth Uhealth 2020 Jun 17;8(6):€17855
[FREE Full text] [doi: 10.2196/17855] [Medline: 32554375]

Gustavell T, Sundberg K, Segersvard R, Wengstrom Y, Langius-Ekl6f A. Decreased symptom burden following surgery
due to support from an interactive app for symptom management for patients with pancreatic and periampullary cancer.
Acta Oncol 2019 Sep;58(9):1307-1314. [doi: 10.1080/0284186X.2019.1633473] [Medline: 31284797]

Hélleberg Nyman M, Frank C, Langius-EklI6f A, Blomberg K, Sundberg K, Wengstrom Y. Patients perspective on
participation in care with or without the support of a smartphone app during radiotherapy for prostate cancer: qualitative
study. IMIR Mhealth Uhealth 2017 Jul 26;5(7):€107 [FREE Full text] [doi: 10.2196/mhealth.6829] [Medline: 28747294]
Handa S, OkuyamaH, Yamamoto H, Nakamura S, Kato Y. Effectiveness of a smartphone application as a support tool for
patients undergoing breast cancer chemotherapy: arandomized controlled trial. Clin Breast Cancer 2020 Jun;20(3):201-208.
[doi: 10.1016/j.clbc.2020.01.004] [Medline: 32201165]

Hanghgj S, Boisen KA, Hjerming M, Elsbernd A, Pappot H. Usability of a mobile phone app aimed at adolescents and
young adults during and after cancer treatment: qualitative study. IMIR Cancer 2020 Jan 02;6(1):€15008 [FREE Full text]
[doi: 10.2196/15008] [Medline: 31895046]

Houl, LinH, Shen S, Chang K, Tai H, Tsai A, et a. Quality of life of women after afirst diagnosis of breast cancer using
a self-management support mHealth app in Taiwan: randomized controlled trial. IMIR Mhealth Uhealth 2020 Mar
04;8(3):e17084 [FREE Full text] [doi: 10.2196/17084] [Medline: 32130181]

Hyatt A, Lipson-Smith R, Morkunas B, Krishnasamy M, Jefford M, Baxter K, et a. Testing consultation recordingsin a
clinical setting with the Secondears smartphone app: mixed methods implementation study. IMIR Mhealth Uhealth 2020
Jan 21;8(1):e15593 [FREE Full text] [doi: 10.2196/15593] [Medline: 31961333]

Jacob C, Sanchez-Vazquez A, Ivory C. Clinicians role in the adoption of an oncology decision support app in Europe and
itsimplications for organizational practices: qualitative case study. IMIR Mhealth Uhealth 2019 May 03;7(5):e13555
[FREE Full text] [doi: 10.2196/13555] [Medline: 31066710]

J W, KwonH, Lee S, Kim S, Hong JS, Park YR, et al. Mobile health management platform-based pulmonary rehabilitation
for patients with non-small cell lung cancer: prospective clinical trial. IMIR Mhealth Uhealth 2019 Jun 21;7(6):€12645
[FREE Full text] [doi: 10.2196/12645] [Medline: 31228180]

Karaaslan-Eser A, Ayaz-Alkaya S. The effect of a mobile application on treatment adherence and symptom management
in patients using oral anticancer agents: a randomized controlled trial. Eur JOncol Nurs 2021 Jun;52:101969. [doi:
10.1016/j.6j0on.2021.101969] [Medline: 33991868]

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 15

(page number not for citation purposes)


https://mhealth.jmir.org/2020/10/e20480/
http://dx.doi.org/10.2196/20480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33064100&dopt=Abstract
http://dx.doi.org/10.1016/j.japh.2018.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30745188&dopt=Abstract
http://dx.doi.org/10.1200/op.20.00214
http://dx.doi.org/10.12659/msm.908146
http://dx.doi.org/10.1016/j.surg.2021.12.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35086727&dopt=Abstract
https://europepmc.org/abstract/MED/34777837
http://dx.doi.org/10.1093/nop/npab044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34777837&dopt=Abstract
https://cancer.jmir.org/2019/1/e10813/
https://cancer.jmir.org/2019/1/e10813/
http://dx.doi.org/10.2196/10813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30869641&dopt=Abstract
https://mhealth.jmir.org/2020/8/e17408/
http://dx.doi.org/10.2196/17408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32427567&dopt=Abstract
http://dx.doi.org/10.6004/jnccn.2019.7354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32023526&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0000000000000584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29596113&dopt=Abstract
https://mhealth.jmir.org/2020/6/e17855/
http://dx.doi.org/10.2196/17855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32554375&dopt=Abstract
http://dx.doi.org/10.1080/0284186X.2019.1633473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31284797&dopt=Abstract
https://mhealth.jmir.org/2017/7/e107/
http://dx.doi.org/10.2196/mhealth.6829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28747294&dopt=Abstract
http://dx.doi.org/10.1016/j.clbc.2020.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32201165&dopt=Abstract
https://cancer.jmir.org/2020/1/e15008/
http://dx.doi.org/10.2196/15008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31895046&dopt=Abstract
https://mhealth.jmir.org/2020/3/e17084/
http://dx.doi.org/10.2196/17084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32130181&dopt=Abstract
https://mhealth.jmir.org/2020/1/e15593/
http://dx.doi.org/10.2196/15593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31961333&dopt=Abstract
https://mhealth.jmir.org/2019/5/e13555/
http://dx.doi.org/10.2196/13555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31066710&dopt=Abstract
https://mhealth.jmir.org/2019/6/e12645/
http://dx.doi.org/10.2196/12645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31228180&dopt=Abstract
http://dx.doi.org/10.1016/j.ejon.2021.101969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33991868&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

77.

78.

79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Kelleher SA, Winger JG, Fisher HM, Miller SN, Reed SD, Thorn BE, et al. Behavioral cancer pain intervention using
videoconferencing and a mobile application for medically underserved patients: rationale, design, and methods of a
prospective multisite randomized controlled trial. Contemp Clin Trials 2021 Mar;102:106287 [FREE Full text] [doi:
10.1016/j.cct.2021.106287] [Medline; 33497833]

Kim HJ, Kim SM, Shin H, Jang J, Kim Y1, Han DH. A mobile game for patients with breast cancer for chemotherapy
self-management and quality-of-lifeimprovement: randomized controlled trial. JMed Internet Res 2018 Oct 29;20(10):€273
[FREE Full text] [doi: 10.2196/jmir.9559] [Medline: 30578205]

Kneuertz PJ, Jagadesh N, Perkins A, Fitzgerald M, Moffatt-Bruce SD, Merritt RE, et al. Improving patient engagement,
adherence, and satisfaction in lung cancer surgery with implementation of a mobile device platform for patient reported
outcomes. J Thorac Dis 2020 Nov;12(11):6883-6891 [ FREE Full text] [doi: 10.21037/jtd.2020.01.23] [Medline: 33282391]
Kongshaug N, Skolbekken J, Faxvaag A, Hofdli E. Cancer patients perceived value of a smartphone app to enhance the
safety of home-based chemotherapy: feasibility study. IMIR Form Res 2021 Jan 06;5(1):€20636 [ FREE Full text] [doi:
10.2196/20636] [Medline: 33404505]

Langius-EkI6f A, Christiansen M, Lindstrom V, Blomberg K, Halleberg Nyman M, Wengstrom Y, et a. Adherence to
report and patient perception of aninteractive app for managing symptoms during radiotherapy for prostate cancer: descriptive
study of logged and interview data. IMIR Cancer 2017 Oct 31;3(2):€18 [FREE Full text] [doi: 10.2196/cancer.7599]
[Medline: 29089290]

Linder LA, Wu YP, Macpherson CF, Fowler B, Wilson A, Jo Y, et al. Oral medication adherence among adol escents and
young adultswith cancer before and following use of a smartphone-based medication reminder app. JAdolesc Young Adult
Oncol 2019 Apr;8(2):122-130 [FREE Full text] [doi: 10.1089/jaya0.2018.0072] [Medline: 30307778]

Livingston PM, Heckel L, Orellana L, Ashley D, Ugalde A, Botti M, et al. Outcomes of arandomized controlled trial
assessing a smartphone application to reduce unmet needs among peopl e diagnosed with CancEr (ACE). Cancer Med 2020
Jan;9(2):507-516 [FREE Full text] [doi: 10.1002/cam4.2718] [Medline: 31769226]

Maguire R, Connaghan J, Arber A, Klepacz N, Blyth KG, McPhelim J, et al. Advanced symptom management system for
patients with malignant pleural mesothelioma (A SyM Smeso): mixed methods study. JMed Internet Res 2020 Nov
12;22(11):€19180 [FREE Full text] [doi: 10.2196/19180] [Medline: 33180025]

Moradian S, Krzyzanowska MK, Maguire R, Morita PP, Kukreti V, Avery J, et al. Usability evaluation of amabile
phone-based system for remote monitoring and management of chemotherapy-related side effects in cancer patients:
mixed-methods study. IMIR Cancer 2018 Dec 21;4(2):€10932 [ FREE Full text] [doi: 10.2196/10932] [Medline: 30578238]
Navarro-Alaman J, Lacuesta R, Garcia-Magarifio |, Gallardo J, Ibarz E, Lloret J. Close2U: an app for monitoring cancer
patients with enriched information from interaction patterns. J Healthc Eng 2020 Jul 15;2020:3057032-3057013 [FREE
Full text] [doi: 10.1155/2020/3057032] [Medline: 32733661]

Ngo V, Matsumoto CG, Joseph JG, Bell JF, Bold RJ, DavisA, et a. The persona health network maobile app for chemotherapy
care coordination: qualitative evaluation of arandomized clinical trial. IMIR Mhealth Uhealth 2020 May 26;8(5):€16527
[FREE Full text] [doi: 10.2196/16527] [Medline: 32452814]

Pappot H, Assam Taarnhgj G, Elsbernd A, Hjerming M, Hanghgj S, Jensen M, et al. Health-related quality of life before
and after use of asmartphone app for adolescents and young adults with cancer: pre-post interventional study. IMIR Mhealth
Uhealth 2019 Oct 03;7(10):€13829 [FREE Full text] [doi: 10.2196/13829] [Medline: 31584008]

Park S, Kim JY, Lee JC, Kim HR, Song S, Kwon H, et a. Mobile phone app-based pulmonary rehabilitation for
chemotherapy-treated patients with advanced lung cancer: pilot study. IMIR Mhealth Uhealth 2019 Feb 04;7(2):e11094
[FREE Full text] [doi: 10.2196/11094] [Medline: 30714943]

Passardi A, FocaF, Caffo O, Tondini CA, Zambelli A, Vespignani R, et al. A remote monitoring system to optimize the
home management of oral anticancer therapies (ONCO-TreC): prospective training-validation trial. J Med Internet Res
2022 Jan 26;24(1):€27349 [FREE Full text] [doi: 10.2196/27349] [Medline: 35080505]

Passardi A, Rizzo M, Maines F, Tondini C, Zambelli A, Vespignani R, et al. Optimisation and validation of aremote
monitoring system (Onco-TreC) for home-based management of oral anticancer therapies: an Italian multicentre feasibility
study. BMJOpen 2017 May 29;7(5):€014617 [ FREE Full text] [doi: 10.1136/bmjopen-2016-014617] [Medline: 28554917]
Peltola MK, Poikonen-Saksela P, Mattson J, Parkkari T. A novel digital patient-reported outcome platform (Noona) for
clinical usein patients with cancer: pilot study assessing suitability. IMIR Form Res 2021 May 06;5(5):€16156 [ FREE Full
text] [doi: 10.2196/16156] [Medline: 33955841]

Peng Z, Li L, Chen Y, Feng Z, Fang X. WeChat app-based reinforced education improves the quality of opioid titration
treatment of cancer-related pain in outpatients: a randomized control study. BMC Cancer 2020 Sep 04;20(1):852 [FREE
Full text] [doi: 10.1186/s12885-020-07270-w] [Medline: 32887560]

Pereira-Salgado A, Westwood JA, Russell L, Ugalde A, Ortlepp B, Seymour JF, et al. Mobile health intervention to increase
oral cancer therapy adherence in patients with chronic myeloid leukemia (the REMIND system): clinical feasibility and
acceptability assessment. IMIR Mhealth Uhealth 2017 Dec 06;5(12):€184 [FREE Full text] [doi: 10.2196/mhealth.8349]
[Medline: 29212628]

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 16

(page number not for citation purposes)


https://europepmc.org/abstract/MED/33497833
http://dx.doi.org/10.1016/j.cct.2021.106287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33497833&dopt=Abstract
https://www.jmir.org/2018/10/e273/
http://dx.doi.org/10.2196/jmir.9559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30578205&dopt=Abstract
https://europepmc.org/abstract/MED/33282391
http://dx.doi.org/10.21037/jtd.2020.01.23
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33282391&dopt=Abstract
https://formative.jmir.org/2021/1/e20636/
http://dx.doi.org/10.2196/20636
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33404505&dopt=Abstract
https://cancer.jmir.org/2017/2/e18/
http://dx.doi.org/10.2196/cancer.7599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29089290&dopt=Abstract
https://europepmc.org/abstract/MED/30307778
http://dx.doi.org/10.1089/jayao.2018.0072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30307778&dopt=Abstract
https://europepmc.org/abstract/MED/31769226
http://dx.doi.org/10.1002/cam4.2718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31769226&dopt=Abstract
https://www.jmir.org/2020/11/e19180/
http://dx.doi.org/10.2196/19180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33180025&dopt=Abstract
https://cancer.jmir.org/2018/2/e10932/
http://dx.doi.org/10.2196/10932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30578238&dopt=Abstract
https://doi.org/10.1155/2020/3057032
https://doi.org/10.1155/2020/3057032
http://dx.doi.org/10.1155/2020/3057032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32733661&dopt=Abstract
https://mhealth.jmir.org/2020/5/e16527/
http://dx.doi.org/10.2196/16527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32452814&dopt=Abstract
https://mhealth.jmir.org/2019/10/e13829/
http://dx.doi.org/10.2196/13829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31584008&dopt=Abstract
https://mhealth.jmir.org/2019/2/e11094/
http://dx.doi.org/10.2196/11094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30714943&dopt=Abstract
https://www.jmir.org/2022/1/e27349/
http://dx.doi.org/10.2196/27349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35080505&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=28554917
http://dx.doi.org/10.1136/bmjopen-2016-014617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28554917&dopt=Abstract
https://formative.jmir.org/2021/5/e16156/
https://formative.jmir.org/2021/5/e16156/
http://dx.doi.org/10.2196/16156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33955841&dopt=Abstract
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-020-07270-w
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-020-07270-w
http://dx.doi.org/10.1186/s12885-020-07270-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32887560&dopt=Abstract
https://mhealth.jmir.org/2017/12/e184/
http://dx.doi.org/10.2196/mhealth.8349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29212628&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Petrocchi S, Filipponi C, Montagna G, Bonollo M, Pagani O, Meani F. A breast cancer smartphone app to navigate the
breast cancer journey: mixed methods study. IMIR Form Res 2021 May 10;5(5):e28668 [ FREE Full text] [doi: 10.2196/28668]
[Medline: 33970120]

Ponder M, Venkatraman V, Charalambous L, Ansah-Yeboah AA, Adil SM, Antezana LA, et a. Mobile health application
for patients undergoing breast cancer surgery: feasibility study. JCO Oncol Pract 2021 Sep;17(9):e1344-e1353. [doi:
10.1200/0P.20.01026] [Medline: 34097502]

Racioppi A, Dalton T, Ramalingam S, Romero K, Ren Y, Bohannon L, et al. Assessing the feasibility of a novel mHealth
app in hematopoietic stem cell transplant patients. Transplant Cell Ther 2021 Feb;27(2):181.e1-181.€9. [doi:
10.1016/j.jtct.2020.10.017] [Medline: 33830035]

Richards R, Kinnersley P, Brain K, Wood F. Cancer clinicians views regarding an app that helps patients with cancer meet
their information needs: qualitative interview study. IMIR Cancer 2021 May 06;7(2):€23671 [FREE Full text] [doi:
10.2196/23671] [Medline: 33955836]

Salmani H, Nahvijou A, Sheikhtaheri A. Smartphone-based application for self-management of patients with colorectal
cancer: development and usability evaluation. Support Care Cancer 2022 Apr 04;30(4):3249-3258. [doi:
10.1007/s00520-021-06754-0] [Medline: 34984548]

Seljelid B, Varsi C, Solberg NesL, @ystese KA, Bargsund E. A digital patient-provider communication intervention
(InvolveMe): qualitative study on the implementation preparation based on identified facilitators and barriers. JMed Internet
Res 2021 Apr 08;23(4):€22399 [FREE Full text] [doi: 10.2196/22399] [Medline: 33830063]

Soh JY, ChaWC, Chang DK, Hwang JH, Kim K, Rha M, et al. Development and validation of a multidisciplinary mobile
care system for patients with advanced gastrointestinal cancer: interventional observation study. IMIR Mhealth Uhealth
2018 May 07;6(5):e115 [FREE Full text] [doi: 10.2196/mhealth.9363] [Medline: 29735478]

Soh JY, Lee SU, Leel, Yoon KS, Song C, Kim NH, et al. A mobile phone-based self-monitoring tool for perioperative
gastric cancer patientswith incentive spirometer: randomized controlled trial. IMIR Mhealth Uhealth 2019 Feb 19;7(2):€12204
[FREE Full text] [doi: 10.2196/12204] [Medline: 30777844]

Somers TJ, Kelleher SA, Dorfman CS, Shelby RA, Fisher HM, Rowe Nichols K, et al. An mHealth pain coping skills
training intervention for hematopoietic stem cell transplantation patients: development and pilot randomized controlled
trial. IMIR Mhealth Uhealth 2018 Mar 19;6(3):e66 [FREE Full text] [doi: 10.2196/mhealth.8565] [Medline: 29555620]
Sun K, Goodfellow H, Konstantara E, Hill A, Lennard D, Lloyd-Dehler E, et a. The multidisciplinary, theory-based
co-design of anew digital health intervention supporting the care of oesophageal cancer patients. Digit Health 2021 Sep
28;7:20552076211038410 [FREE Full text] [doi: 10.1177/20552076211038410] [Medline: 34873450]

Sun'Y, Jiang F, Gu JJ, Wang YK, HuaH, Li J, et al. Development and testing of an intelligent pain management system
(IPMS) on mobile phones through a randomized trial among chinese cancer patients: a new approach in cancer pain
management. JMIR Mhealth Uhealth 2017 Jul 25;5(7):e108 [FREE Full text] [doi: 10.2196/mhealth.7178] [Medline:
28743681]

Sundberg K, Wengstrom Y, Blomberg K, Halleberg-Nyman M, Frank C, Langius-Ekl6f A. Early detection and management
of symptoms using an interactive smartphone application (Interaktor) during radiotherapy for prostate cancer. Support Care
Cancer 2017 Jul;25(7):2195-2204 [FREE Full text] [doi: 10.1007/s00520-017-3625-8] [Medline: 28236145]

Sundberg K, Lindstrom V, Petersson L, Langius-Ekl6f A. Supporting health literacy using an interactive app for symptom
management during radiotherapy for prostate cancer. Patient Educ Couns 2021 Feb;104(2):381-386 [FREE Full text] [doi:
10.1016/j.pec.2020.08.003] [Medline: 32811748]

Trojan A, Béttig B, Mannhart M, Seifert B, Brauchbar MN, Egbring M. Effect of collaborative review of electronic
patient-reported outcomes for shared reporting in breast cancer patients: descriptive comparative study. IMIR Cancer 2021
Mar 17;7(1):€26950 [FREE Full text] [doi: 10.2196/26950] [Medline: 33729162]

Wan SW, Chong CS, Toh E, Lim SH, Loi CT, Lew YF, et a. A theory-based, multidisciplinary approach to cocreate a
patient-centric digital solution to enhance perioperative health outcomes among colorectal cancer patients and their family
caregivers: development and evaluation study. JMed Internet Res 2021 Dec 07;23(12):e31917 [FREE Full text] [doi:
10.2196/31917] [Medline: 34878991]

Wright AA, Raman N, Staples P, Schonholz S, Cronin A, Carlson K, et a. The HOPE pil ot study: harnessing patient-reported
outcomes and biometric data to enhance cancer care. JCO Clin Cancer Inform 2018 Dec;2:1-12 [FREE Full text] [doi:
10.1200/CCI.17.00149] [Medline: 30652585]

Wu'Y, Linder L, Kanokvimankul P, Fowler B, Parsons B, Macpherson C, et a. Use of a smartphone application for
prompting oral medication adherence among adolescents and young adults with cancer. Oncol Nurs Forum 2018 Jan
01;45(1):69-76 [FREE Full text] [doi: 10.1188/18.ONF.69-76] [Medline: 29251285]

Yang J, Weng L, Chen Z, Cai H, Lin X, Hu Z, et al. Development and testing of amobile app for pain management among
cancer patients discharged from hospital treatment: randomized controlled trial. IMIR Mhealth Uhealth 2019 May
29;7(5):e12542 [FREE Full text] [doi: 10.2196/12542] [Medline: 31144672]

YuJ, Wu J, Huang O, Chen X, Shen K. A smartphone-based app to improve adjuvant treatment adherenceto multidisciplinary
decisionsin patients with early-stage breast cancer: observational study. JMed Internet Res 2021 Sep 16;23(9):e27576
[FREE Full text] [doi: 10.2196/27576] [Medline: 34528890]

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 17

(page number not for citation purposes)


https://formative.jmir.org/2021/5/e28668/
http://dx.doi.org/10.2196/28668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33970120&dopt=Abstract
http://dx.doi.org/10.1200/OP.20.01026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34097502&dopt=Abstract
http://dx.doi.org/10.1016/j.jtct.2020.10.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33830035&dopt=Abstract
https://cancer.jmir.org/2021/2/e23671/
http://dx.doi.org/10.2196/23671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33955836&dopt=Abstract
http://dx.doi.org/10.1007/s00520-021-06754-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34984548&dopt=Abstract
https://www.jmir.org/2021/4/e22399/
http://dx.doi.org/10.2196/22399
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33830063&dopt=Abstract
https://mhealth.jmir.org/2018/5/e115/
http://dx.doi.org/10.2196/mhealth.9363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29735478&dopt=Abstract
https://mhealth.jmir.org/2019/2/e12204/
http://dx.doi.org/10.2196/12204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30777844&dopt=Abstract
https://mhealth.jmir.org/2018/3/e66/
http://dx.doi.org/10.2196/mhealth.8565
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29555620&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/20552076211038410?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076211038410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34873450&dopt=Abstract
https://mhealth.jmir.org/2017/7/e108/
http://dx.doi.org/10.2196/mhealth.7178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28743681&dopt=Abstract
https://europepmc.org/abstract/MED/28236145
http://dx.doi.org/10.1007/s00520-017-3625-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28236145&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0738-3991(20)30404-3
http://dx.doi.org/10.1016/j.pec.2020.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32811748&dopt=Abstract
https://cancer.jmir.org/2021/1/e26950/
http://dx.doi.org/10.2196/26950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33729162&dopt=Abstract
https://www.jmir.org/2021/12/e31917/
http://dx.doi.org/10.2196/31917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34878991&dopt=Abstract
https://ascopubs.org/doi/10.1200/CCI.17.00149?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1200/CCI.17.00149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30652585&dopt=Abstract
https://europepmc.org/abstract/MED/29251285
http://dx.doi.org/10.1188/18.ONF.69-76
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29251285&dopt=Abstract
https://mhealth.jmir.org/2019/5/e12542/
http://dx.doi.org/10.2196/12542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31144672&dopt=Abstract
https://www.jmir.org/2021/9/e27576/
http://dx.doi.org/10.2196/27576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34528890&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

Zhu H, Chen X, Yang J, Wu Q, Zhu J, Chan SW. Mobile breast cancer e-support program for chinese women with breast
cancer undergoing chemotherapy (part 3): secondary dataanalysis. IMIR Mhealth Uhealth 2020 Sep 16;8(9):€18896 [FREE
Full text] [doi: 10.2196/18896] [Medline: 32936087]

Zhu J, Ebert L, Guo D, Yang S, Han Q, Chan SW. Mobile breast cancer e-support program for Chinese women with breast
cancer undergoing chemotherapy (part 1): qualitative study of women's perceptions. IMIR Mhealth Uhealth 2018 Apr
11;6(4):e85 [FREE Full text] [doi: 10.2196/mhealth.9311] [Medline: 29643056]

Zini EM, Lanzola G, Quaglini S, Bossi P, LicitraL, Resteghini C. A pilot study of asmartphone-based monitoring intervention
on head and neck cancer patients undergoing concurrent chemo-radiotherapy. Int JMed Inform 2019 Sep;129:404-412.
[doi: 10.1016/j.ijmedinf.2019.06.004] [Medline: 31445284]

Hochstenbach LM, Courtens AM, Zwakhalen SM, Vermeulen J, van Kleef M, de Witte LP. Co-creative development of
an eHealth nursing intervention: self-management support for outpatientswith cancer pain. Appl Nurs Res 2017 Aug;36:1-8
[FREE Full text] [doi: 10.1016/j.apnr.2017.03.004] [Medline: 28720227)

Kondylakis H, Bucur A, Crico C, Dong F, Graf N, Hoffman S, et al. Patient empowerment for cancer patients through a
novel ICT infrastructure. JBiomed Inform 2020 Jan;101:103342 [ FREE Full text] [doi: 10.1016/j.jbi.2019.103342] [Medline:
31816400]

Ciani O, Cucciniello M, Petracca F, Apolone G, Merlini G, Novello S, et al. Lung Cancer App (LUCApp) study protocol:
arandomised controlled trial to evaluate a mobile supportive care app for patients with metastatic lung cancer. BMJ Open
2019 Feb 15;9(2):€025483 [FREE Full text] [doi: 10.1136/bmjopen-2018-025483] [Medline: 30772862]

El Shafie RA, Bougatf N, Sprave T, Weber D, Oetzel D, Machmer T, et a. Oncologic therapy support via means of a
dedicated mobile app (OPTIMISE-1): protocol for a prospective pilot trial. IMIR Res Protoc 2018 Mar 06;7(3):e70 [FREE
Full text] [doi: 10.2196/resprot.8915] [Medline: 29510971]

Elsbernd A, Hjerming M, Vider C, Hjalgrim LL, Niemann CU, Boisen K, et a. Cocreated smartphone app to improve the
quality of life of adolescents and young adults with cancer (Kradftvaaket): protocol for a quantitative and qualitative
evaluation. IMIR Res Protoc 2018 May 10;7(5):€10098 [ FREE Full text] [doi: 10.2196/10098] [Medline: 29748162]
Fishbein JN, Nisotel LE, MacDonald JJ, Amoyal Pensak N, Jacobs JM, Flanagan C, et al. Mobile application to promote
adherenceto oral chemotherapy and symptom management: aprotocol for design and development. IMIR Res Protoc 2017
Apr 20;6(4):e62 [FREE Full text] [doi: 10.2196/resprot.6198] [Medline: 28428158]

Giannoula E, lakovou I, Katsikavelas |, Antoniou P, Raftopoulos V, Chatzipavlidou V, et al. A mobile app for thyroid
cancer patients aiming to enhance their quality of life: protocol for a quasiexperimental interventional pilot study. IMIR
Res Protoc 2020 Mar 13;9(3):e13409 [FREE Full text] [doi: 10.2196/13409] [Medline: 32167482]

Karsten MM, Kiihn F, Pross T, Blohmer J, Hage AM, Fischer F, PRO B Steering Board. PRO B: evaluating the effect of
an alarm-based patient-reported outcome monitoring compared with usual care in metastatic breast cancer patients-study
protocol for arandomised controlledtrial. Trials2021 Sep 28;22(1):666 [ FREE Full text] [doi: 10.1186/s13063-021-05642-6]
[Medline: 34583744]

Langius-Ekl6f A, Crafoord M, Christiansen M, Fjell M, Sundberg K. Effects of an interactive mHealth innovation for early
detection of patient-reported symptom distress with focus on participatory care: protocol for a study based on prospective,
randomised, controlled trialsin patients with prostate and breast cancer. BMC Cancer 2017 Jul 04;17(1):466 [FREE Full
text] [doi: 10.1186/s12885-017-3450-y] [Medline: 28676102]

Lidington E, McGrath SE, Noble J, Stanway S, LucasA, Mohammed K, et al. Evaluating adigital tool for supporting breast
cancer patients: arandomized controlled trial protocol (ADAPT). Trials 2020 Jan 15;21(1):86 [FREE Full text] [doi:
10.1186/s13063-019-3971-6] [Medline: 31941539]

Lin H, Chan SW, YeM, Wang Y, LiuH, Li M, et a. A multi-centre randomized controlled trial of maobile gynaecological
cancer support program for patients with gynaecological cancer undergoing chemotherapy: study protocol. JAdv Nurs
2021 May 23;77(5):2539-2548. [doi: 10.1111/jan.14809] [Medline: 33624337]

Sauer C, Krauf3 J, Jager D, Zschdbitz S, Haag GM, Walle T, et a. eHealth intervention to manage symptoms for patients
with cancer on immunotherapy (SOFIA): astudy protocol for arandomised controlled external pilot trial. BMJ Open 2021
Jul 19;11(7):€047277 [FREE Full text] [doi: 10.1136/bmjopen-2020-047277] [Medline: 34281921]

Sprave T, Zéller D, Stoian R, Rihle A, Kalckreuth T, Haehl E, et al. App-controlled treatment monitoring and support for
head and neck cancer patients (APCOT): protocol for a prospective randomized controlled trial. IMIR Res Protoc 2020
Dec 09;9(12):e21693 [FREE Full text] [doi: 10.2196/21693] [Medline: 33295291]

Yanez B, Baik SH, Oswald LB, Buitrago D, Buscemi J, lacobelli F, et a. An electronic health intervention for latinawomen
undergoing breast cancer treatment (my guide for breast cancer treatment): protocol for arandomized controlled trial. IMIR
Res Protoc 2019 Dec 13;8(12):€14339 [FREE Full text] [doi: 10.2196/14339] [Medline: 31833834]

Zhu J, Ebert L, Liu X, Chan SW. A mobile application of breast cancer e-support program versus routine care in the
treatment of Chinese women with breast cancer undergoing chemotherapy: study protocol for arandomized controlled trial.
BMC Cancer 2017 Apr 26;17(1):291 [FREE Full text] [doi: 10.1186/s12885-017-3276-7] [Medline: 28446141]
Tarricone R, Listorti E, Tozzi V, TorbicaA, Banks H, Ghislandi S, et a. Transformation of Cancer Care during and after
the COVID Pandemic, apoint of no return. The experience of Italy. JCancer Policy 2021 Sep;29:100297 [FREE Full text]
[doi: 10.1016/j.jcp0.2021.100297] [Medline: 34316437]

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 18

(page number not for citation purposes)


https://mhealth.jmir.org/2020/9/e18896/
https://mhealth.jmir.org/2020/9/e18896/
http://dx.doi.org/10.2196/18896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32936087&dopt=Abstract
https://mhealth.jmir.org/2018/4/e85/
http://dx.doi.org/10.2196/mhealth.9311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29643056&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2019.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31445284&dopt=Abstract
https://eprints.whiterose.ac.uk/121089/
http://dx.doi.org/10.1016/j.apnr.2017.03.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28720227&dopt=Abstract
https://air.unimi.it/handle/2434/720337
http://dx.doi.org/10.1016/j.jbi.2019.103342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31816400&dopt=Abstract
http://hdl.handle.net/2318/1693328
http://dx.doi.org/10.1136/bmjopen-2018-025483
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30772862&dopt=Abstract
https://www.researchprotocols.org/2018/3/e70/
https://www.researchprotocols.org/2018/3/e70/
http://dx.doi.org/10.2196/resprot.8915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29510971&dopt=Abstract
https://www.researchprotocols.org/2018/5/e10098/
http://dx.doi.org/10.2196/10098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29748162&dopt=Abstract
https://www.researchprotocols.org/2017/4/e62/
http://dx.doi.org/10.2196/resprot.6198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28428158&dopt=Abstract
https://www.researchprotocols.org/2020/3/e13409/
http://dx.doi.org/10.2196/13409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32167482&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-021-05642-6
http://dx.doi.org/10.1186/s13063-021-05642-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34583744&dopt=Abstract
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-017-3450-y
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-017-3450-y
http://dx.doi.org/10.1186/s12885-017-3450-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28676102&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-019-3971-6
http://dx.doi.org/10.1186/s13063-019-3971-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31941539&dopt=Abstract
http://dx.doi.org/10.1111/jan.14809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33624337&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=34281921
http://dx.doi.org/10.1136/bmjopen-2020-047277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34281921&dopt=Abstract
https://www.researchprotocols.org/2020/12/e21693/
http://dx.doi.org/10.2196/21693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33295291&dopt=Abstract
https://www.researchprotocols.org/2019/12/e14339/
http://dx.doi.org/10.2196/14339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31833834&dopt=Abstract
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-017-3276-7
http://dx.doi.org/10.1186/s12885-017-3276-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28446141&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2213-5383(21)00028-X
http://dx.doi.org/10.1016/j.jcpo.2021.100297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34316437&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev 1977;84(2):191-215. [doi:
10.1037/0033-295X.84.2.191]

Theory at aglance aguide for health promotion practice (second edition). U.S. Department of Health and Human Services.
URL: https://cancercontrol.cancer.gov/sites/default/files/2020-06/theory.pdf [accessed 2023-06-07]

External change agents. Consolidated Framework for Implementation Research. URL: https:/cfirguide.org/constructs/
external-change-agents/ [accessed 2022-06-16]

Peters DH, Adam T, Alonge O, Agyepong I A, Tran N. Republished research: implementation research: what it is and how
to doit: implementation research is a growing but not well understood field of health research that can contribute to more
effective public health and clinical policies and programmes. This article provides a broad definition of implementation
research and outlines key principles for how to do it. Br J Sports Med 2014 Apr;48(8):731-736. [doi: 10.1136/bmj.f6753]
[Medline: 24659611]

Tarricone R, Cucciniello M, Armeni P, Petracca F, Desouza KC, Hall LK, et al. Mobile health divide between clinicians
and patients in cancer care: results from a cross-sectional international survey. IMIR Mhealth Uhealth 2019 Sep
06;7(9):e13584 [FREE Full text] [doi: 10.2196/13584] [Medline: 31493318]

Bardosh KL, Murray M, KhaembaAM, SmillieK, Lester R. Operationalizing mHealth to improve patient care: aqualitative
implementation science evaluation of the WelTel texting intervention in Canada and Kenya. Global Health 2017 Dec
06;13(1):87 [FREE Full text] [doi: 10.1186/s12992-017-0311-z] [Medline: 29208026]

Tarricone R, Petracca F, Ciani O, Cucciniello M. Distinguishing features in the assessment of mHealth apps. Expert Rev
Pharmacoecon Outcomes Res 2021 Aug 04;21(4):521-526. [doi: 10.1080/14737167.2021.1891883] [Medline: 33663324]
Schedel M. Is DiGA still considered to be amodel to replicate? healthxl. 2022 May 20. URL : https://www.heal thx|.com/
blog/is-the-diga-still-considered-to-be-a-maodel -to-replicate [accessed 2023-01-15]

Ca T, Huang Y, Zhang Y, Lu Z, Huang Q, Yuan C. Mobile health applications for the care of patients with breast cancer:
ascoping review. Int JNurs Sci 2021 Oct 10;8(4):470-476 [FREE Full text] [doi: 10.1016/j.ijnss.2021.07.003] [Medline:
34631997]

Cucciniello M, PetraccaF, Ciani O, Tarricone R. Development features and study characteristics of mobile health appsin
the management of chronic conditions: a systematic review of randomised trials. NPJ Digit Med 2021 Oct 05;4(1):144
[FREE Full text] [doi: 10.1038/s41746-021-00517-1] [Medline: 34611287]

Hernandez Silva E, Lawler S, Langbecker D. The effectiveness of mHealth for self-management in improving pain,
psychological distress, fatigue, and sleep in cancer survivors: a systematic review. J Cancer Surviv 2019 Feb;13(1):97-107.
[doi: 10.1007/s11764-018-0730-8] [Medline: 30635865]

Rincon E, Monteiro-Guerra F, Rivera-Romero O, Dorronzoro-Zubiete E, Sanchez-Bocanegra CL, Gabarron E. Mobile
phone apps for quality of life and well-being assessment in breast and prostate cancer patients: systematic review. IMIR
Mhealth Uhealth 2017 Dec 04;5(12):€187 [FREE Full text] [doi: 10.2196/mhealth.8741] [Medline: 29203459]

Pingree S, Hawkins R, Baker T, duBenske L, RobertsL J, Gustafson DH. The value of theory for enhancing and understanding
e-health interventions. Am JPrev Med 2010 Jan;38(1):103-109 [FREE Full text] [doi: 10.1016/j.amepre.2009.09.035]
[Medline: 20117565]

Jennings HM, Morrison J, Akter K, Kuddus A, Ahmed N, Kumer Shaha S, et al. Developing a theory-driven contextually
relevant mHealth intervention. Glob Health Action 2019;12(1):1550736 [FREE Full text] [doi:
10.1080/16549716.2018.1550736] [Medline: 31154988]

Heinsch M, Wyllie J, Carlson J, WellsH, Tickner C, Kay-Lambkin F. Theoriesinforming eHealth implementation: systematic
review and typology classification. JMed Internet Res 2021 May 31;23(5):e18500 [FREE Full text] [doi: 10.2196/18500]
[Medline: 34057427]

Arksey H, O'Malley L. Scoping studies: towards amethodological framework. Int J Soc Res M ethodol 2005 Feb;8(1):19-32.
[doi: 10.1080/1364557032000119616]

Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM, et al. A refined compilation of implementation
strategies: results from the Expert Recommendations for |mplementing Change (ERIC) project. Implement Sci 2015 Feb
12;10:21 [FREE Full text] [doi: 10.1186/s13012-015-0209-1] [Medline: 25889199]

Peters MD, Godfrey CM, Khalil H, Mclnerney P, Parker D, Soares CB. Guidance for conducting systematic scoping
reviews. Int JEvid Based Healthc 2015 Sep;13(3):141-146. [doi: 10.1097/X EB.0000000000000050] [Medline: 26134548]
Landes SJ, McBain SA, Curran GM. Anintroduction to effectiveness-implementation hybrid designs. Psychiatry Res 2019
Oct;280:112513 [FREE Full text] [doi: 10.1016/j.psychres.2019.112513] [Medline: 31434011]

Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q 1989
Sep;13(3):319. [doi: 10.2307/249008]

Marikyan D, Papagiannidis S. Unified theory of acceptance and use of technology: areview. In: TheoryHub Book. Newcastle
upon Tyne: Newcastle University; 2021.

Abbreviations

CFIR: Consolidated Framework for |mplementation Research

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 19

(page number not for citation purposes)


http://dx.doi.org/10.1037/0033-295X.84.2.191
https://cancercontrol.cancer.gov/sites/default/files/2020-06/theory.pdf
https://cfirguide.org/constructs/external-change-agents/
https://cfirguide.org/constructs/external-change-agents/
http://dx.doi.org/10.1136/bmj.f6753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24659611&dopt=Abstract
https://mhealth.jmir.org/2019/9/e13584/
http://dx.doi.org/10.2196/13584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31493318&dopt=Abstract
https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-017-0311-z
http://dx.doi.org/10.1186/s12992-017-0311-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29208026&dopt=Abstract
http://dx.doi.org/10.1080/14737167.2021.1891883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33663324&dopt=Abstract
https://www.healthxl.com/blog/is-the-diga-still-considered-to-be-a-model-to-replicate
https://www.healthxl.com/blog/is-the-diga-still-considered-to-be-a-model-to-replicate
https://linkinghub.elsevier.com/retrieve/pii/S2352-0132(21)00080-6
http://dx.doi.org/10.1016/j.ijnss.2021.07.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34631997&dopt=Abstract
https://doi.org/10.1038/s41746-021-00517-1
http://dx.doi.org/10.1038/s41746-021-00517-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34611287&dopt=Abstract
http://dx.doi.org/10.1007/s11764-018-0730-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30635865&dopt=Abstract
https://mhealth.jmir.org/2017/12/e187/
http://dx.doi.org/10.2196/mhealth.8741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29203459&dopt=Abstract
https://europepmc.org/abstract/MED/20117565
http://dx.doi.org/10.1016/j.amepre.2009.09.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20117565&dopt=Abstract
https://europepmc.org/abstract/MED/31154988
http://dx.doi.org/10.1080/16549716.2018.1550736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31154988&dopt=Abstract
https://www.jmir.org/2021/5/e18500/
http://dx.doi.org/10.2196/18500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34057427&dopt=Abstract
http://dx.doi.org/10.1080/1364557032000119616
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-015-0209-1
http://dx.doi.org/10.1186/s13012-015-0209-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25889199&dopt=Abstract
http://dx.doi.org/10.1097/XEB.0000000000000050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26134548&dopt=Abstract
https://europepmc.org/abstract/MED/31434011
http://dx.doi.org/10.1016/j.psychres.2019.112513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31434011&dopt=Abstract
http://dx.doi.org/10.2307/249008
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Ardito et a

DHT: digital health technology

DiGA: Digital Health Applications

HCP: health care professional

mHealth: mobile health

PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews

RCT: randomized controlled trial

Edited by T Leung; submitted 22.08.22; peer-reviewed by J Satterfield, Y Chu; commentsto author 17.11.22; revised version received
31.01.23; accepted 26.02.23; published 30.03.23

Please cite as.

Ardito V, Golubev G, Ciani O, Tarricone R

Evaluating Barriers and Facilitators to the Uptake of mHealth Apps in Cancer Care Using the Consolidated Framework for
Implementation Research: Scoping Literature Review

JMIR Cancer 2023;9:e42092

URL: https://cancer.jmir.org/2023/1/e42092

doi: 10.2196/42092

PMID:

©VittoriaArdito, Georgi Golubev, Oriana Ciani, Rosanna Tarricone. Originally published in IMIR Cancer (https://cancer.jmir.org),
30.03.2023. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Cancer, is properly cited. The complete bibliographic information, alink to
the original publication on https://cancer.jmir.org/, as well as this copyright and license information must be included.

https://cancer.jmir.org/2023/1/e42092 JMIR Cancer 2023 | vol. 9 | e42092 | p. 20
(page number not for citation purposes)

RenderX


https://cancer.jmir.org/2023/1/e42092
http://dx.doi.org/10.2196/42092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

