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Abstract

Background: Adherence to oral chemotherapy is crucial to maximize treatment outcomes and avoid health complications in
cancer patients. Mobile phones are widely available worldwide, and evidence that this technology can be successfully employed
to increase medication adherence for the treatment of other chronic diseases (eg, diabetes) is well established. However, the extent
to which there is evidence that mobile phone–based interventions improve adherence to oral chemotherapy is unknown.

Objective: This scoping review aims to explore what is known about mobile phone–delivered interventions designed to enhance
adherence to oral chemotherapy, to examine the reported findings on the utility of these interventions in increasing oral
chemotherapy adherence, and to identify opportunities for development of future interventions.

Methods: This study followed Arksey and O’Malley’s scoping review methodological framework.

Results: The review search yielded 5 studies reporting on 4 interventions with adults (aged >18 years) diagnosed with diverse
cancer types. All interventions were considered acceptable, useful, and feasible. The following themes were evident: text messages
and mobile apps were the main methods of delivering these interventions, the 2 most commonly employed oral chemotherapy
adherence–enhancing strategies were management and reporting of drug-related symptoms and reminders to take medication,
the importance of stakeholders’ engagement in intervention design, and the overall positive perceptions of delivery features.
Areas for future research identified by this review include the need for further studies to evaluate the impact of mobile
phone–delivered interventions on adherence to oral chemotherapy as well as the relevance for future studies to incorporate design
frameworks and economic evaluations and to explore the moderator effect of high anxiety, poor baseline adherence, and longer
time taking prescribed drug on adherence to oral chemotherapy.

Conclusions: Despite the increasing body of evidence on the use of mobile phones to deliver medication adherence–enhancing
interventions in chronic diseases, literature on the oral chemotherapy context is lacking. This review showed that existing
interventions are highly acceptable and useful to cancer patients. The engagement of stakeholders as well as the use of a design
framework are important elements in the development of mobile phone–delivered interventions that can be translated into oncology
settings.

(JMIR Mhealth Uhealth 2018;6(12):e11724) doi: 10.2196/11724
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Introduction

Background
The widespread increase in the use of chemotherapy delivered
via the oral route is transforming oncology. However,
self-administration of oral chemotherapy encompasses a number
of challenges for patients and health professionals to ensure
adequate management of adherence and toxicities [1].
Nonadherence can reduce treatment efficacy and lead to
dangerous health complications, including death [2]. The rates
of adherence to oral antineoplastic agents can be as low as 46%
[3]. Despite this fact, most health institutions do not practice
standardized patient monitoring procedures for adherence [4].

Adherence is defined as the extent to which a persons’
medication-intake behavior corresponds with the agreed
recommendations of the clinician [5]. Adequate oral medication
adherence is also important for the optimal treatment of other
chronic conditions (eg, diabetes and HIV). Due to the long-term
nature of these diseases, adherence and monitoring are required
over long periods, which can be problematic. Technology is
increasingly being used to help chronically ill patients adhere
to their treatment regimens [6]. Mobile phones are a
technological platform that allows delivery of behavioral
interventions, assessments, and real-time data collection [7]
and, importantly, can also facilitate access to support patients
who, due to their remote geographical location or limited
mobility, cannot access face-to-face services. Mobile text
messages (short message service, SMS) and mobile apps are 2
types of mobile phone–based technology that are most
commonly used to support patients with chronic diseases [6].

Worldwide availability of mobile phones is extensive and
ownership of these technologies will continue to grow. As a
result, there is great potential to use mobile technology to
improve health care delivery. In 2016, 62.9% of the world
population (4.65/7.40 billion) owned a mobile phone and this
figure is set to increase to 67% (5.16/7.71 billion) in 2019 [8].
The introduction of smartphones means that mobile phones are
no longer limited to being a tool for calls and text messages but
also allow internet connectivity. Mobile devices (including
smartphones and tablets) are currently the main source of
internet connection. In 2017, approximately three-fourths of
the worldwide internet access occurred through mobile devices
[9]. In Australia, in 2016, 84% of the population (approximately
16 million people) owned a smartphone. The only places in the
world where uptake of smartphones is greater are South Korea,
the Netherlands, and Norway [10].

Previous research has already established that interventions
delivered via mobile phones can significantly improve
medication adherence for people with arterial hypertension [11],
heart failure [12], and diabetes [13,14]. Moreover, acceptability
and usefulness of mobile phone–delivered interventions are
known to be high among chronically ill patients [6]. However,
it is important to note that the efficacy of adherence-enhancing
interventions is determined by the quality of the strategies
delivered by a form of technology. Gains should not be simply
attributed to the type of technology employed.

Although the reach, popularity, and many technological features
of mobile phones now mean they are ideal platforms to provide
health care support to cancer patients undergoing oral
chemotherapy, because the widespread use of oral chemotherapy
drugs is relatively new, the extent to which evidence is available
to support this strategy is unknown.

Objectives
To address the emerging issue of oral chemotherapy
nonadherence, this scoping review aims to:

• explore what is known about oral mobile phone–delivered
interventions designed to enhance adherence to oral
chemotherapy,

• examine the reported findings on the utility of mobile
phone–delivered interventions in increasing adherence to
oral chemotherapy, and

• identify opportunities for future development of oral
chemotherapy adherence–enhancing interventions via
mobile phone.

Methods

Overview of Methods
The scoping review methodological framework used in this
review was outlined by Arksey and O’Malley [15]. This
approach is ideal to understand research fields that are in early
stages because it allows the rapid mapping of key concepts,
sources, and evidence available, leading to identification of gaps
in the existing literature [15]. This method aims to produce
broad results from all relevant literature instead of trying to
answer highly focused questions from specific study designs,
as is the case in systematic reviews. Consistent with Arksey
and O’Malley’s framework [15], this study presents a narrative
review of literature based on an analytic framework (thematic
analysis) [16] and does not seek to assess the quality of studies,
including risk of bias or generalizability of findings.

Identification of Relevant Studies
A structured database search was conducted in April 2018 with
the following databases: MEDLINE, EMBASE, EMcare, and
PsycINFO using terms related to 5 key areas: mobile phones,
adherence, intervention, oral chemotherapy, endocrine therapy,
and cancer. Subject headings and keywords used in databases
and independent reviews were collated for each of the 5 key
areas using the “OR” function and groups 1 to 5 were connected
with the “AND” function. Examples of keywords included in
each area were (1) mobile phone, text messaging, mHealth,
mobile app; (2) patient compliance, medication compliance,
medication adherence; (3) program, pilot, study, review,
randomized controlled trial; (4) oral chemotherapy,
antineoplastic agents, oral anti-cancer, endocrine therapy; and
(5) neoplasm, tumour, cancer. Subject headings (eg, Medical
Subject Headings) were employed. English language limits
were applied, but no date restrictions were used for this search.
Grey literature was searched through the ProQuest Dissertations
and Theses database, limited to doctoral theses between January
2013 and March 2018 due to the high number of irrelevant
results obtained with unlimited searching. To extend the results,
an independent search in a Web journal took place. Reference
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lists of relevant articles were also reviewed for references that
may have been missed when conducting the database research.

Conference proceedings were included to make this review as
broad and informative as possible. Titles and abstracts of
retrieved documents were screened against inclusion criteria,
followed by full text review of relevant studies.

Selection of Studies
To include relevant studies and associated content that
contributed to meeting the objectives of this review, the
following inclusion criteria were used to guide the screening
process: (1) research-based studies on interventions that aim to
increase adherence to oral chemotherapy or endocrine therapy,
(2) targets cancer patients taking oral chemotherapy or endocrine
therapy, (3) use of mobile phones as a main tool to deliver the
intervention, and (4) articles written in English. In this study,
adherence was defined as taking oral chemotherapy in
accordance with the dose and frequency prescribed by the
clinician.

Data Charting
Full text articles were assessed to extract relevant information,
and this was transferred into an Excel spreadsheet. Information
charted in this process was as follows: (1) authors, (2) study
purpose, (3) research design (eg, qualitative and randomized
controlled trial [RCT]), (4) participants (age, cancer diagnosis,
oral chemotherapy or endocrine treatment, and country), (5)
mobile phone features (eg, text messages and apps), (6)
intervention (duration and key components of intervention),
and (7) main findings (summary of the most relevant findings,
including recommendations for future studies). A second
reviewer assessed 50% (5/10) of articles to ensure validity of
information extraction.

Thematic Analysis and Reporting of Results
Following the methodological framework from Arksey and
O’Malley [15], thematic analysis [16] was used to identify what
is already known about mobile phone–based oral chemotherapy
adherence–enhancing interventions, the utility of interventions
in improving oral chemotherapy adherence, and the
opportunities for future development in this area. A second
reviewer assessed all codes and a complete agreement was
achieved. Due to the research designs used in the reviewed
studies (most were nonexperimental), results are reported in
category groups conformed by common themes in the reviewed
literature. Categories are aligned with the aims of this research.

Results

Overview of Results
During the initial database search, 43 articles were retrieved.
After removal of duplications, 29 unique publications were
identified. Titles and abstracts were scanned for relevance
against the inclusion criteria and those that did not match (eg,
focus on another illness or lack of focus on improving oral
chemotherapy adherence) were removed, leaving 10 articles for
full text review. After full text review, 6 articles were excluded.
An additional publication was added following an independent

review in an online journal. No articles fitting the inclusion
criteria were identified through the grey literature search in the
ProQuest Dissertations and Theses database or through search
in articles’ reference lists (Figure 1 shows the detailed process
of screening and inclusion). Ultimately, 5 articles [17-21]
reporting 4 interventions were included in this review, 2 of
which were abstracts from conference proceedings and 3 were
peer-reviewed journal articles. Moreover, 1 study [19] describes
the development of an intervention that was later tested in
another one of the included articles [18]. Multimedia Appendix
1 shows the information extracted.

Search results showed that research on mobile phone–based
interventions to increase adherence to oral chemotherapy began
in 2015. The research designs of the studies were qualitative (3
out of 5 studies) [19-21] and experimental RCTs (2 out of 5
studies) [17,18]. All but 1 study explored the feasibility and
acceptability of interventions, and 2 out of 5 studies used an
RCT design to evaluate the effect of mobile phone interventions
on adherence to oral chemotherapy [17,18].

Moreover, 3 out of the 5 studies had small samples (5-32
participants) [19-21]; the remaining 2 studies used an RCT
design with larger samples (80 and 181 participants) to measure
oral chemotherapy adherence as a primary outcome [17,18].

Of the 5 studies, 3 included participants with diverse types of
cancer [17-19], 1 focused on patients with chronic myeloid
leukemia [20], and 1 focused on breast cancer patients [21]. All
the studies focused on adult participants (aged >18 years).

Strategies and Features of Intervention Delivery
Various methods of delivery and adherence-enhancing strategies
were employed in the reviewed studies. In addition, 2 distinct
methods were used to deliver the interventions: SMS text
messages and mobile apps. The SMSs were sent as medication
intake reminders and frequency was daily or twice daily
according to individual medication intake schedules [17,20].
The SMS reminders were bidirectional (participants’ response
“Y” or “N” was expected) to collect data on the frequency of
taking medication. The content of the SMS (message bank,
wording, and theoretical framework) was reported by Spoelstra
et al [17] and informed by social cognitive theory. The SMS
content in Pereira-Salgado et al’s study was not described [20].
For future research to understand the process of how SMS
reminders influence adherence, it is important that these details
(eg, content, frequency, and sender) are reported. Overall,
participants showed high rates of response to SMS reminders.
In 2 studies, they replied 87.13% (1036/1189) of the times [17]
and only up to 22% (17/80) of the SMS were not replied when
sent [20]. This not only shows that participants received and
read the SMS but also actively participated in reporting
medication-taking events.

The SMS reminders in the study by Pereira-Salgado et al were
part of an intervention that also included a Web-based app. It
recorded participants’ side effects and severity and provided
real-time self-management advice [20]. This intervention also
incorporated nurse-led phone support consultations. This last
strategy was not necessarily delivered via mobile phone.
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Figure 1. Flowchart of study selection process and included studies.

Mobile apps were used as delivery features in 2 interventions
[18,21]. They all included reminders to take medication. Daily
reminders (alarms) were set by users according to their
preferences in 1 study [19]. Brett et al’s study did not report on
any characteristics of medication reminders (eg, frequency and
type) [21].

Other strategies used in mobile app interventions were real-time
side effect management advice, cancer-specific information,
medication-specific information, and chat forums (Table 1
shows features and strategies of each of the interventions).
Automatic generation of reports accessible by research teams
was another technical element in 1 mobile app and a combined

Web app and SMS intervention. Reports contained data on
symptom severity [19] or a combination of medication-taking
and symptom severity [20].

The potential influence of oral chemotherapy-induced side
effects on adherence to oral chemotherapy was recognized
widely in the reviewed studies. Strategies to improve symptom
management were incorporated in three-fourths of the
interventions. These strategies included symptom reports with
real-time reception of tailored feedback [18,21] and symptom
recording in a side effect mobile app diary [21]. Symptom
burden and severity was also 1 of the primary outcomes in most
interventions (3 out of 4 studies) [17,18,20].
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Table 1. Strategies and features of interventions.

Brett et al, 2018 [21]Pereira-Salgado et al,
2017 [20]

Greer et al, 2017 [18]Spoelstra et al, 2016 [17]Strategy or feature

Strategy

✓✓✓✓Medication reminders

✓✓✓—aSymptom management information

✓—✓—Cancer-specific information

—✓——Individual nurse phone support

✓—✓—Medication-specific information

✓✓✓—Recording of side effects

✓———Chat forum

Feature

—✓—✓SMSb text messages

✓—✓—Mobile app

—✓——Web-based app

aStrategy or feature not present.
bSMS: short message service.

Acceptability, Usability, and Feasibility of
Interventions
Overall, all interventions reviewed were found to be acceptable
and useful, and their implementation was feasible. The definition
of acceptability differed across studies. Spoelstra et al’s study
defined acceptability as the percentage of patients who agreed
to take part in the study and the percentage of patients who
completed the study [17]. This SMS medication reminder
intervention had high rates of acceptability among cancer
patients, with 75.7% (78/103) of eligible potential participants
consenting to participate and 86% (42/49) of the initial
participants completing the entire intervention.

Preliminary acceptability of ChemOtheRapy Assistant (CORA)
mobile app [19] was described as the result of a 5-stage
developmental process that led to intervention improvement.
Stakeholders (eg, patients, and oncology clinicians) participated
in qualitative research to provide information that led to the
design of an acceptable final version of the mobile app.

Pereira-Salgado et al’s REMIND system study assessed
intervention acceptability by interviewing participants (patients
and nurses) after using the system [20]. The intervention was
highly acceptable to participants in terms of its content, timing,
and perceived utility of each component (SMS medication
reminders, symptom management advice, and nurse phone
support). Usability was assessed separately in this study with
participants expressing appreciation for the ease of use of text
reminders and the weekly symptoms component, with the
exception of a small number of participants who expressed
delays in receipt of the SMS. The nurses also found the
intervention useful but suggested changes to the number of
report emails and layout of the intervention manual (ie, inclusion
of tabs to facilitate the search for specific content).

The definitions of acceptability and usefulness in Brett et al’s
study were not provided [21]. This conference proceeding
indicated that participants considered individual components
of the mobile app intervention (information section, links to
evidence around adjuvant endocrine therapy, side effects diary,
and repeat prescription reminders) acceptable and useful.
However, perceptions of the usefulness of the chat forum were
mixed. Participants also suggested more information on side
effect management strategies.

Measures of feasibility also varied across studies. Measures
included the number of SMS delivered and returned [17] and
possibility to implement and integrate the intervention into a
clinical setting [20]. Brett et al’s study, which aimed to explore
the feasibility of a mobile app intervention, reported results in
terms of high acceptability, usefulness, and usability of the
intervention [21]. The CORA exploratory study [19] did not
report on the intervention feasibility. However, its later
implementation in clinical settings with 181 oral chemotherapy
users can be considered confirmation of feasibility [18].

Stakeholders’ Engagement in the Design of
Interventions
Stakeholders’ engagement was evidenced in the design of all
the reviewed interventions, through the exploration of end users’
perceptions of the acceptability and usefulness of mobile phone
interventions. An example of this is the design of the CORA
mobile app, which was informed at every stage by groups of
stakeholders: patients and caregivers; oncology clinicians;
cancer practice administrators; and representatives of the care
system, community, and society [19]. Engagement of these
groups allowed the intervention to be shaped by users’opinions
on the need for oral chemotherapy self-management support;
the role of the intervention in supporting oral chemotherapy
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self-management, acceptability, and usability; as well as
exploring possible implementation barriers [19].

Cancer patients also participated in early design phases of
Pereira-Salgado et al’s REMIND system for patients with
chronic myeloid leukemia [20] and Brett et al’s mobile app for
women taking adjuvant endocrine therapy after breast cancer
[21]. The first study also included oncology clinicians and
explored their perceptions of the nature, extent, and reasons for
nonadherence to tyrosine kinase inhibitors. The second study
examined patients’ preferences on the content of a mobile app
[21]. Findings from both studies informed the strategies
incorporated into mobile phone interventions, in line with
patients’ needs and preferences.

Spoelstra et al’s study [17] assessed, among other variables,
participants’acceptability and satisfaction with the intervention,
and both were rated as high by study participants. These findings
support the possibility of cancer patients to incorporate this text
message intervention into their daily lives.

Design Framework Informing Development of Mobile
Phone Interventions
Overall, 2 of the 4 interventions [19,20] reported the use of a
design framework as a guide during the development process.
In the design of the CORA mobile app [19], the investigators
incorporated Whittaker et al’s framework [22], which sets a
process that involves steps to develop and test mobile
phone–based health interventions. In doing this, the investigators
based the design on a theoretical model, conducted formative
research, pretested the intervention with stakeholders, and
piloted the app with 5 participants enrolled in the next phase of
the research, which was an RCT. Results from the experimental
phase were reported in a separate study [18], and qualitative
follow-up was also intended to be measured in the same study.
However, due to the nature of the article (conference
proceeding), detailed information on this was not provided.

Fishbein et al’s CORA exploratory study [19] compared their
intervention development process (a posteriori) with
recommendations highlighted by Darlow and Wen’s review
[23], which recommends the adoption of 8 practices in the
development of mobile phone interventions. In addition to the
steps described above, user testing was conducted via qualitative
methods, adequate time needed to test technology was
anticipated, stakeholders were engaged in all steps of the
intervention design, usability of the app to ensure the technology
was simple and intuitive was assessed, the intervention’s
promotion of a sense of competence over patients’ own care
was explored, health professionals were consulted to ensure the
use of the mobile app was not a burden to them, and the results
of development and testing phase were published.

Schofield and Chambers’s framework [24] specifies 7 features
for the development of effective, clinically feasible, and
sustainable interventions: (1) targeting cancer type and stage,
(2) tailoring to unique individual needs, (3) promoting
self-management, (4) efficient intervention delivery, (5) ensuring
evidence-based and theoretical grounding, (6) specifying
protocol training and adherence, and (7) confirming stakeholder
acceptability. All the previously described steps were followed

in the design of Pereira-Salgado et al’s REMIND system study
[20].

The importance of using a theoretical grounding in the design
of mobile phone interventions was highlighted by this review.
Murray et al’s conceptual model [25], which provides a
description of multidimensional factors affecting medication
adherence, was used to inform the strategies used by the CORA
mobile app [19]. Self-determination theory informed the use of
motivational interviewing as part of the nurse phone support
strategy in Pereira-Salgado et al’s REMIND system study [20].
Self-determination is a theory of motivation that emphasizes
the importance of supporting individuals’ natural tendencies to
exhibit healthy behaviors [26].

Social cognitive theory [27], more specifically self-efficacy,
guided the content design of the SMS messages in Spoelstra et
al’s intervention [17]. According to the authors, messages were
written using motivational content to stimulate the participants’
engagement with SMS and behavior change. In Pereira-Salgado
et al’s REMIND system study [20], motivational interviewing
provided as part of the nurse support was designed to stimulate
participants’ self-assessment of the problem as well as to help
provide them with the information, resources, and skills needed
to achieve oral chemotherapy adherence. The authors indicated
that the nurse phone support strategy appeared to increase
self-efficacy according to the analysis of participants’
interviews, but this was only assessed qualitatively.

Utility of Mobile Phone Interventions in Increasing
Adherence to Oral Chemotherapy
Due to research designs employed by the reviewed studies and
the aims of this scoping review, numerical comparisons are not
offered. This section provides a narrative approach to describe
findings on the observed utility of mobile phone interventions
in improving adherence to oral chemotherapy.

The 2 experimental studies in this review (Spoelstra et al’s study
and Greer’s et al’s CORA experimental study) [17,18] did not
find statistically significant differences between the experimental
and control groups. However, findings point toward patient and
treatment variables (high levels of anxiety, poor baseline
adherence, and length of treatment), which may moderate the
effect of interventions on oral chemotherapy adherence.
Participants who reported adherence problems at baseline
showed better adherence after using the app than the standard
care group (as measured by Medication Event Monitoring
System) [18]. This study also found that participants with high
levels of anxiety in the experimental group showed better
adherence to oral chemotherapy than the standard care group
at the end of the study (measured by Morisky Medication
Adherence Scale). Spoelstra et al’s study [17] found that
participants in the experimental group showed better adherence
than the control group in later weeks of the study (measured by
SMS reply self-report).

Pereira-Salgado et al’s REMIND system study described
participants’ perceived utility of the intervention in increasing
adherence to tyrosine kinase inhibitors [20]. Most participants
reported that reception and response to SMS reminders
stimulated their medication adherence due to accountability (eg,
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reinforcing habits at the beginning of treatment or drug intake
support during time of routine change).

Although qualitative studies [19-21] were not designed to
evaluate the effect of interventions on medication adherence,
they constitute a necessary step in the development of
acceptable, usable, and relevant interventions, which were also
found useful to participants in supporting their oral
chemotherapy intake.

Issues and Limitations Related to the Use of Mobile
Technology
Failure to receive up to 40% of SMS on time was experienced
by 2 out of the 9 participants who completed Pereira-Salgado
et al’s study because of slow networks in rural areas [20].
Technological difficulties and being without their mobile phone
(eg, left at home and losing phone) were reported by some
participants. These barriers seem difficult to overcome and
should be taken into consideration at the time of designing
interventions using mobile phones.

One limitation found in the use of the CORA mobile app [19]
was the need to send symptom reports to clinicians via email
instead of using the electronic health record system due to
regulations. This method did not guarantee that clinicians would
open the report emails when sent. Another limitation of the app
was the support of only iPhone and Android phones, excluding
other operating systems. The authors recognized the potential
to include other smartphone operating systems to reach a broader
population of smartphone users.

Brett et al’s study did not describe limitations and issues related
to the use of their mobile app [21]. This study was a conference
proceeding, which can explain reduced information about the
topic.

Discussion

Principal Findings
This scoping review brings together the available evidence on
adherence-enhancing interventions delivered via mobile phone
in the context of oral chemotherapy. A total of 5 studies
describing 4 interventions met the inclusion criteria. This low
figure may be because the widespread use of oral chemotherapy
is a relatively new medical advancement, and the extended
access to mobile phones, especially smartphones, is also a recent
phenomenon, which can also explain the young data of studies
in this area.

Consistent with trends in other chronic diseases [6], this review
shows that the 2 main features used to deliver mobile phone
interventions aiming to increase oral chemotherapy adherence
are SMS and mobile apps. Regardless of the technology feature
employed, all interventions explored were highly acceptable,
useful, and feasible to be implemented in clinical settings.

Despite the variety of adherence-enhancing strategies in the
interventions, 2 strategies were common to most studies:
drug-related symptom management advice and reporting and
medication-intake reminders. This approach is compatible with
evidence on drug-related symptoms and forgetfulness as the 2

main barriers to oral chemotherapy adherence [33]. It is
important to notice that although all the reviewed interventions
primarily addressed adherence barriers related to the patient
(forgetfulness, knowledge of therapy, and condition) and the
therapy (side effects), only half of those interventions took into
account health care team and system-related barriers
(communication with treating team, monitoring of adherence,
and side effects). Strategies to address these barriers consisted
of reports on the presence and severity of side effects and
adherence frequently sent to treating teams to stimulate prompt
communication and adequate monitoring of oral chemotherapy
treatment as required [18,20].

The relevance of patients’ involvement in the design,
implementation, and evaluation of health research has been
widely recognized [34]. The use of a participatory research
model allows generation of more significant research questions,
alignment of intervention goals with end users’ needs, increase
in the acceptability and usability of health interventions, and
enhancement of translation of findings into real-life settings.
This was acknowledged by most studies in this review whose
intervention strategies were shaped by stakeholders’perceptions
of barriers to adherence, need for self-management support, or
their preferences on components of the interventions. It was
also generally recognized that interventions need to be found
to be acceptable, useful, and usable to stakeholders before
moving toward experimental research phases.

This review showed that there were no established processes
for the development of mobile phone health interventions. Some
researchers did not use or at least did not report the utilization
of a mobile phone intervention design framework, including
theoretical grounding. Following a framework to design mobile
phone–based adherence-enhancing interventions in the oral
chemotherapy context supports the development of acceptable
interventions that are of intuitive and relevant use to cancer
patients. Overall, the use of design frameworks can help to
adequately plan the resources needed in each stage of the design
as well as to canalize these assets into tools that can be
successfully implemented in oncology settings.

Mobile phone health intervention design frameworks in this
review also highlight the need to develop interventions based
on a theoretical approach. This is crucial as technology alone
cannot be seen as a strategy to increase medication adherence.
Although most reviewed studies reported a theoretical
framework informing their design, some inconsistencies were
found in the explanation of the theoretical elements of the
interventions, for example, the use of the term “motivation”
alone to describe self-efficacy-informed SMS content or
intervention strategies. According to Bandura’s self-efficacy
theory [27], individuals’ levels of motivation are heavily based
on their beliefs in their capacity to display behaviors that will
impact events affecting their lives. Therefore, motivation alone
may not be enough to explain the influence of
self-efficacy-based interventions on medication adherence.
Moreover, in the context of self-efficacy theory, patients’
success in adhering to oral chemotherapy is the most effective
source informing patients of their ability to follow their drug
prescriptions. It is crucial for self-efficacy-based interventions
to describe the process through which self-efficacy (as a
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construct influenced by multiple elements) is expected to support
cancer patients to achieve adherence to oral chemotherapy.
Without this explanation, motivation remains an isolated
variable that cannot be linked to self-efficacy.

Overall, general perceptions of mobile phone technologies in
this review were positive. As an example, SMS had high rates
of delivery and response success, presenting this mobile phone
feature as one that is able to be successfully implemented in
clinical settings. However, the use of SMS and other mobile
phone features encompass challenges that are not easy to
overcome. Patients who live remotely, with poor internet or
phone coverage, are prone to miss medication reminders or
experience issues accessing mobile apps. Patients may also lose
their mobile phones or leave them at home, missing the
opportunity to benefit from real-time interventions at times. At
the time of reporting results related to adherence-enhancing
interventions delivered via mobile phones, it is important for
authors to describe strengths, limitations, and barriers in the use
of mobile phone technology. This will help to inform future
researchers on the obstacles and advantages of delivery features
when designing interventions of this type.

A strength of this review is its novelty as it is the first study to
examine the current state of knowledge about oral chemotherapy
adherence–enhancing interventions delivered via mobile phones
and to identify opportunities for future research in the area.
Another strength of this study is the use of a methodological
framework for scoping reviews, which increases consistency
and structure of the search process and reporting of findings.
In addition, reliability of the search strategy was increased by
involving a research librarian in the process.

Limitations
Scoping reviews include a variety of study types to answer
broad research questions by mapping available evidence and
identifying knowledge gaps. The purpose of scoping reviews
is not to ask highly focused research questions or to assess the
quality of the reviewed literature, as is the case in systematic
reviews. Due to the variety of research designs in the reviewed
studies, quantitative analyses on available data were not
possible.

The search strategy in this study was limited to research
published in English, which may have led to the omission of
other sources of information.

Furthermore, this review was able to incorporate and analyze
only those studies available at the time of the search that fit the
inclusion criteria. Our search yielded results showing 1 study
protocol that despite meeting most of the inclusion criteria, was
not research-based at the protocol stage [35].

Opportunities for Future Research
This review provides evidence of the scarcity on studies that
evaluate the effect of mobile phone interventions on adherence
to oral chemotherapy. Mobile phone interventions in this review
were highly acceptable and useful to oral chemotherapy users.
Therefore, there is a need for future research to take the next
steps into experimental studies to generate evidence-based

knowledge that has the potential to be translated into oncology
settings.

In other chronic diseases, the use of SMS medication reminders
has proven to be effective in increasing medication adherence
[28]. It would be useful if future studies carefully described the
key elements of SMS reminders used in interventions (eg,
content, frequency, and sender) so that researchers are able to
determine which elements are most likely to have an impact.

It is possible for SMS reminder interventions to incorporate
content grounded on evidence-based theoretical models that
encourage behavior change. In addition, due to internet
accessibility, use of smartphones enables text message
interventions to deliver not only medication reminders but also
larger contents of information addressing additional barriers to
oral chemotherapy (eg, education).

Despite a general failure of studies to report cost-effectiveness
analysis of mobile phone adherence tools [6], the design of these
types of interventions may involve elevated costs in time,
human, and financial resources. Due to this consideration and
the need for adherence-enhancing tools to be translatable to real
oncology settings, future research could benefit from following
a mobile phone health intervention design framework and the
inclusion of economic analysis.

According to the World Health Organization, patients in
developing countries face a number of health care barriers (eg,
short staffed hospitals, lack of patient access to care, and long
waiting times to see a doctor) [29], which may increase the
chances of oral chemotherapy nonadherence. It is estimated that
in developing countries in 2015, one-third of people owned a
smartphone, and this figure is set to increase to approach the
ownership rates in developed countries in the next few years
[30]. Studies in this review focus exclusively on patients living
in developed countries. It would also be useful to explore the
impact of such interventions in developing countries.

Although the scope of this review was not limited to adults, the
body of literature included in this study only targeted cancer
patients older than 18 years. Evidence shows that adolescents
and young adults are at higher risk of oral chemotherapy
nonadherence than younger and older users [31]. The use of
mobile phones among adolescents and young adults is even
higher than that among adults. In Australia, in 2015, 9 in 10
teenagers (aged 14-17 years) owned a mobile phone [32].
Therefore, it is important that future research also addresses the
nonadherence of younger oral chemotherapy users via mobile
phone–delivered interventions.

More studies on the moderator effect of anxiety, poor baseline
adherence, and length of treatment would be beneficial to
understand the role those variables play on oral chemotherapy
adherence interventions delivered via mobile phone.

Conclusions
This review shows the lack of research on oral chemotherapy
adherence–enhancing interventions delivered via mobile phone.
Available interventions, delivered via SMS and mobile apps,
are highly acceptable and useful to oral chemotherapy users,
and nonadherence in this group is a serious issue. These findings
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support the need for the development and evaluation of mobile
phone tools to assist cancer patients to follow their oral
chemotherapy prescriptions. This review also highlighted the
importance of stakeholders’ involvement and the use of a design
framework in the development of mobile phone–based

interventions aiming to support oral chemotherapy intake to
increase translatability into real oncology practices. Given the
increasing use of oral chemotherapy and the widespread
availability of mobile phones worldwide, further research in
this field is expected to rapidly increase in the near future.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Included studies.

[PDF File (Adobe PDF File), 280KB-Multimedia Appendix 1]

References

1. Weingart SN, Brown E, Bach PB, Eng K, Johnson SA, Kuzel TM, et al. NCCN task force report: oral chemotherapy. J
Natl Compr Canc Netw 2008 Mar;6(Suppl 3):S1-14. [Medline: 18377852]

2. Makubate B, Donnan PT, Dewar JA, Thompson AM, McCowan C. Cohort study of adherence to adjuvant endocrine therapy,
breast cancer recurrence and mortality. Br J Cancer 2013 Apr 16;108(7):1515-1524 [FREE Full text] [doi:
10.1038/bjc.2013.116] [Medline: 23519057]

3. Greer JA, Amoyal N, Nisotel L, Fishbein JN, MacDonald J, Stagl J, et al. A systematic review of adherence to oral
antineoplastic therapies. Oncologist 2016 Mar;21(3):354-376. [doi: 10.1634/theoncologist.2015-0405] [Medline: 26921292]

4. Weingart SN, Li JW, Zhu J, Morway L, Stuver SO, Shulman LN, et al. US cancer centre implementation of ASCO/Oncology
Nursing Society chemotherapy administration safety standards. J Oncol Pract 2012 Jan;8(1):7-12 [FREE Full text] [doi:
10.1200/JOP.2011.000379] [Medline: 22548004]

5. Sabate E. World Health Organization. 2013. Adherence to long-term therapies: evidence for action URL: http://www.
who.int/chp/knowledge/publications/adherence_report/en/ [accessed 2018-05-29] [WebCite Cache ID 73rcDuJSB]

6. Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. Impact of mHealth chronic disease management on treatment
adherence and patient outcomes: a systematic review. J Med Internet Res 2015;17(2):e52 [FREE Full text] [doi:
10.2196/jmir.3951] [Medline: 25803266]

7. Heron KE, Smyth JM. Ecological momentary interventions: incorporating mobile technology into psychosocial and health
behaviour treatments. Br J Health Psychol 2010 Feb;15(Pt 1):1-39 [FREE Full text] [doi: 10.1348/135910709X466063]
[Medline: 19646331]

8. Statista. 2016. Number of mobile phone users worldwide from 2015 to 2020 (in billions) URL: https://www.statista.com/
statistics/274774/forecast-of-mobile-phone-users-worldwide/ [accessed 2018-05-29] [WebCite Cache ID 6zljBqeWV]

9. Zenith Media. 2018. Smartphone penetration to reach 66% in 2018 URL: https://www.zenithmedia.com/
smartphone-penetration-reach-66-2018/ [accessed 2018-05-29] [WebCite Cache ID 6zljnuKM1]

10. Deloitte. 2016. Mobile consumer survey, the Australian cut hyper connectivity: clever consumption URL: http://landing.
deloitte.com.au/rs/761-IBL-328/images/tmt-mobile-consumer-2016-final-report-101116.pdf [accessed 2018-05-29] [WebCite
Cache ID 6zlkG5uFc]

11. Kiselev AR, Gridnev VI, Shvartz VA, Posnenkova OM, Dovgalevsky PY. Active ambulatory care management supported
by short message services and mobile phone technology in patients with arterial hypertension. J Am Soc Hypertens
2012;6(5):346-355. [doi: 10.1016/j.jash.2012.08.001] [Medline: 22995803]

12. Seto E, Leonard KJ, Cafazzo JA, Barnsley J, Masino C, Ross HJ. Mobile phone-based telemonitoring for heart failure
management: a randomized controlled trial. J Med Internet Res 2012;14(1):e31 [FREE Full text] [doi: 10.2196/jmir.1909]
[Medline: 22356799]

13. Lim S, Kang SM, Shin H, Lee HJ, Won YJ, Yu SH, et al. Improved glycemic control without hypoglycemia in elderly
diabetic patients using the ubiquitous healthcare service, a new medical information system. Diabetes Care 2011
Feb;34(2):308-313 [FREE Full text] [doi: 10.2337/dc10-1447] [Medline: 21270188]

14. Franklin VL, Waller A, Pagliari C, Greene SA. A randomized controlled trial of Sweet Talk, a text-messaging system to
support young people with diabetes. Diabet Med 2006 Dec;23(12):1332-1338. [doi: 10.1111/j.1464-5491.2006.01989.x]
[Medline: 17116184]

15. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol 2005 Feb;8(1):19-32
[FREE Full text] [doi: 10.1080/1364557032000119616]

16. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/1478088706qp063oa]

17. Spoelstra SL, Given CW, Sikorskii A, Coursaris CK, Majumder A, DeKoekkoek T, et al. Proof of concept of a mobile
health short message service text message intervention that promotes adherence to oral anticancer agent medications: a

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 12 | e11724 | p. 9http://mhealth.jmir.org/2018/12/e11724/
(page number not for citation purposes)

Skrabal Ross et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v6i12e11724_app1.pdf&filename=c2767667d5c5a5436d8d7d646cba69c2.pdf
https://jmir.org/api/download?alt_name=mhealth_v6i12e11724_app1.pdf&filename=c2767667d5c5a5436d8d7d646cba69c2.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18377852&dopt=Abstract
http://dx.doi.org/10.1038/bjc.2013.116
http://dx.doi.org/10.1038/bjc.2013.116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23519057&dopt=Abstract
http://dx.doi.org/10.1634/theoncologist.2015-0405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26921292&dopt=Abstract
http://europepmc.org/abstract/MED/22548004
http://dx.doi.org/10.1200/JOP.2011.000379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22548004&dopt=Abstract
http://www.who.int/chp/knowledge/publications/adherence_report/en/
http://www.who.int/chp/knowledge/publications/adherence_report/en/
http://www.webcitation.org/

                                            73rcDuJSB
http://www.jmir.org/2015/2/e52/
http://dx.doi.org/10.2196/jmir.3951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803266&dopt=Abstract
http://europepmc.org/abstract/MED/19646331
http://dx.doi.org/10.1348/135910709X466063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19646331&dopt=Abstract
https://www.statista.com/statistics/274774/forecast-of-mobile-phone-users-worldwide/
https://www.statista.com/statistics/274774/forecast-of-mobile-phone-users-worldwide/
http://www.webcitation.org/

                                            6zljBqeWV
https://www.zenithmedia.com/smartphone-penetration-reach-66-2018/
https://www.zenithmedia.com/smartphone-penetration-reach-66-2018/
http://www.webcitation.org/

                                            6zljnuKM1
http://landing.deloitte.com.au/rs/761-IBL-328/images/tmt-mobile-consumer-2016-final-report-101116.pdf
http://landing.deloitte.com.au/rs/761-IBL-328/images/tmt-mobile-consumer-2016-final-report-101116.pdf
http://www.webcitation.org/

                                            6zlkG5uFc
http://www.webcitation.org/

                                            6zlkG5uFc
http://dx.doi.org/10.1016/j.jash.2012.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22995803&dopt=Abstract
http://www.jmir.org/2012/1/e31/
http://dx.doi.org/10.2196/jmir.1909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22356799&dopt=Abstract
http://europepmc.org/abstract/MED/21270188
http://dx.doi.org/10.2337/dc10-1447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21270188&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2006.01989.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17116184&dopt=Abstract
https://doi.org/10.1080/1364557032000119616
http://dx.doi.org/10.1080/1364557032000119616
http://dx.doi.org/10.1191/1478088706qp063oa
http://www.w3.org/Style/XSL
http://www.renderx.com/


randomized controlled trial. Telemed J E Health 2016 Dec;22(6):497-506 [FREE Full text] [doi: 10.1089/tmj.2015.0126]
[Medline: 26716365]

18. Greer J, Jacobs JM, Pensak N, Nisotel LE, Fishbein J, MacDonald J, et al. Randomized trial of a smartphone mobile app
for adherence to oral chemotherapy. J Clin Oncol 2017 May 20;35(15_suppl):10055-10055. [doi:
10.1200/JCO.2017.35.15_suppl.10055]

19. Fishbein JN, Nisotel LE, MacDonald JJ, Amoyal PN, Jacobs JM, Flanagan C, et al. Mobile application to promote adherence
to oral chemotherapy and symptom management: a protocol for design and development. JMIR Res Protoc 2017 Apr
20;6(4):e62 [FREE Full text] [doi: 10.2196/resprot.6198] [Medline: 28428158]

20. 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. JMIR Mhealth Uhealth 2017 Dec 06;5(12):e184 [FREE Full text] [doi: 10.2196/mhealth.8349]
[Medline: 29212628]

21. Brett J, Watson E, Boulton M, Stoner N. Exploring the potential for a smart phone app to improve adherence to adjuvant
endocrine therapy (AET) in women after treatment for breast cancer. Psycho-Oncol 2018 Mar 01;27:9-22. [doi:
10.1002/pon.4639]

22. Whittaker R, Merry S, Dorey E, Maddison R. A development and evaluation process for mHealth interventions: examples
from New Zealand. J Health Commun 2012;17(Suppl 1):11-21. [doi: 10.1080/10810730.2011.649103] [Medline: 22548594]

23. Darlow S, Wen K. Development testing of mobile health interventions for cancer patient self-management: a review. Health
Informatics J 2016 Dec;22(3):633-650. [doi: 10.1177/1460458215577994] [Medline: 25916831]

24. Schofield P, Chambers S. Effective, clinically feasible and sustainable: Key design features of psycho-educational and
supportive care interventions to promote individualised self-management in cancer care. Acta Oncol 2015 May;54(5):805-812.
[doi: 10.3109/0284186X.2015.1010016] [Medline: 25813474]

25. Murray MD, Morrow DG, Weiner M, Clark DO, Tu W, Deer MM, et al. A conceptual framework to study medication
adherence in older adults. Am J Geriatr Pharmacother 2004 Mar;2(1):36-43. [Medline: 15555477]

26. Self-Determination Theory. URL: http://selfdeterminationtheory.org/ [accessed 2018-05-29] [WebCite Cache ID 6zloaDZSr]
27. 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]
28. Thakkar J, Kurup R, Laba T, Santo K, Thiagalingam A, Rodgers A, et al. Mobile telephone text messaging for medication

adherence in chronic disease. A meta-analysis. JAMA Intern Med 2016 Mar;176(3):340-349. [doi:
10.1001/jamainternmed.2015.7667] [Medline: 26831740]

29. Smith MK. Facing the heatlh worker crises in developing countries: a call for global solidarity. Bull World Health Organ
2006 Jun 01;84(6):426-426 [FREE Full text] [doi: 10.2471/BLT.06.031757]

30. Poushter J. Pew Research Center. 2016. Emerging, developing countries gain ground in the tech revolution URL: http:/
/www.pewresearch.org/fact-tank/2016/02/22/key-takeaways-global-tech/ [accessed 2018-05-30] [WebCite Cache ID
6znHCYdcn]

31. Partridge AH, Avorn J, Wang PS, Winer EP. Adherence to therapy with oral antineoplastic agents. J Natl Cancer Inst 2002
May 1;94(9):652-661 [FREE Full text] [Medline: 11983753]

32. Roy Morgan. 2016. 9 in 10 Aussie teens now have a mobile (and most are already on to their second or subsequent handset)
URL: http://www.roymorgan.com/findings/6929-australian-teenagers-and-their-mobile-phones-june-2016-201608220922
[accessed 2018-05-30] [WebCite Cache ID 6znHsPFxT]

33. Verbrugghe M, Verhaeghe S, Lauwaert K, Beeckman D, Van Hecke A. Determinants and associated factors influencing
medication adherence and persistence to oral anticancer drugs: a systematic review. Cancer Treat Rev 2013 Oct;39(6):610-621.
[doi: 10.1016/j.ctrv.2012.12.014] [Medline: 23428230]

34. Domecq JP, Prutsky G, Elraiyah T, Wang Z, Nabhan M, Shippee N, et al. Patient engagement in research: a systematic
review. BMC Health Serv Res 2014;14:89 [FREE Full text] [doi: 10.1186/1472-6963-14-89] [Medline: 24568690]

35. Passardi A, Rizzo M, Maines F, Tondini C, Zambelli A, Vespignani R, et al. Optimisation and validation of a remote
monitoring system (Onco-TreC) for home-based management of oral anticancer therapies: an Italian multicentre feasibility
study. BMJ Open 2017 May 29;7(5):e014617 [FREE Full text] [doi: 10.1136/bmjopen-2016-014617] [Medline: 28554917]

Abbreviations
CORA: ChemOtheRapy Assistant
RCT: randomized controlled trial
SMS: short message service

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 12 | e11724 | p. 10http://mhealth.jmir.org/2018/12/e11724/
(page number not for citation purposes)

Skrabal Ross et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/26716365
http://dx.doi.org/10.1089/tmj.2015.0126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26716365&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2017.35.15_suppl.10055
http://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
http://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://dx.doi.org/10.1002/pon.4639
http://dx.doi.org/10.1080/10810730.2011.649103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22548594&dopt=Abstract
http://dx.doi.org/10.1177/1460458215577994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25916831&dopt=Abstract
http://dx.doi.org/10.3109/0284186X.2015.1010016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25813474&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15555477&dopt=Abstract
http://selfdeterminationtheory.org/
http://www.webcitation.org/

                                            6zloaDZSr
http://dx.doi.org/10.1037/0033-295X.84.2.191
http://dx.doi.org/10.1001/jamainternmed.2015.7667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26831740&dopt=Abstract
http://www.who.int/bulletin/volumes/84/6/426.pdf?ua=1
http://dx.doi.org/10.2471/BLT.06.031757
http://www.pewresearch.org/fact-tank/2016/02/22/key-takeaways-global-tech/
http://www.pewresearch.org/fact-tank/2016/02/22/key-takeaways-global-tech/
http://www.webcitation.org/

                                            6znHCYdcn
http://www.webcitation.org/

                                            6znHCYdcn
http://jnci.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=11983753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11983753&dopt=Abstract
http://www.roymorgan.com/findings/6929-australian-teenagers-and-their-mobile-phones-june-2016-201608220922
http://www.webcitation.org/

                                            6znHsPFxT
http://dx.doi.org/10.1016/j.ctrv.2012.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23428230&dopt=Abstract
http://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-89
http://dx.doi.org/10.1186/1472-6963-14-89
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24568690&dopt=Abstract
http://bmjopen.bmj.com/cgi/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
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 29.07.18; peer-reviewed by J Greer, B Given; comments to author 30.08.18; revised version
received 03.10.18; accepted 08.10.18; published 21.12.18

Please cite as:
Skrabal Ross X, Gunn KM, Patterson P, Olver I
Mobile-Based Oral Chemotherapy Adherence–Enhancing Interventions: Scoping Review
JMIR Mhealth Uhealth 2018;6(12):e11724
URL: http://mhealth.jmir.org/2018/12/e11724/
doi: 10.2196/11724
PMID: 30578182

©Xiomara Skrabal Ross, Kate M Gunn, Pandora Patterson, Ian Olver. Originally published in JMIR Mhealth and Uhealth
(http://mhealth.jmir.org), 21.12.2018. 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 JMIR mhealth and uhealth, is properly cited. The complete bibliographic
information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and license information must
be included.

JMIR Mhealth Uhealth 2018 | vol. 6 | iss. 12 | e11724 | p. 11http://mhealth.jmir.org/2018/12/e11724/
(page number not for citation purposes)

Skrabal Ross et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://mhealth.jmir.org/2018/12/e11724/
http://dx.doi.org/10.2196/11724
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30578182&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

