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Abstract

Background: The global pandemic has caused breast cancer (BC) patients who are receiving chemotherapy to face more
challenges in taking care of themselves than usual. A novel nurse-led mHealth program (mChemotherapy) is designed to foster
self-management for this population. The aim of the pilot study is to determine the feasibility, usability, and acceptability of an
mChemotherapy program for breast cancer patients undergoing chemotherapy. The objective also is to evaluate the pre-
liminary effects of this program on adherence to app usage, self-efficacy, quality of life, symptom burden, and healthcare
utilization among this group of patients.

Methods: This is a single-blinded randomized controlled pilot study that includes one intervention group (mChemotherapy group)
and one control group (routine care group). Ninety-four breast cancer patients who commence chemotherapy in a university-
affiliated hospital will be recruited. Based on the Individual and Family Self-management Theory, this 6-week mChemotherapy
program, which includes a combination of self-regulation activities and nurse-led support, will be provided. Data collection will be
conducted at baseline, week 3 (T1), and week 6 (T2). A general linear model will be utilized for identifying the between-group, within-
group, and interaction effects. Qualitative content analysis will be adopted to analyze, extract, and categorize the interview transcripts.

Discussions: Breast cancer patients receiving chemotherapy are a population that often experiences a heavy symptom burden.
During the pandemic, they have had difficulties in self-managing the side effects of chemotherapy due to the lack of face-to-face
professional support. An mChemotherapy program will be adopted through a self-regulation process and with the provision of
nurse-led real-time professional support for these patients. If proven effective, BC patients who engage in this program will be
more likely to take an active role in managing their symptoms, take responsibility for their own health, and subsequently
improve their self-efficacy and adherence to the use of the app.
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Introduction

Globally, a total of 16.7 million patients were diagnosed with
breast cancer (BC) from 1990 to 2017, with an estimated 2.3
million new BC cases in 2020.1,2 In China, there were an
estimated 2.5 million BC patients by the end of 2021.3

Chemotherapy has been widely recognized as a systemic
treatment for invasive BC; however, it has numerous side
effects.3,4 The majority of patients who undergo chemother-
apy are treated in outpatient clinics and have to manage their
symptoms themselves at home.5 The Chinese Ministry of
Health has been making great efforts to encourage hospitals to
deliver a transitional care program for patients who have been
discharged from hospital.6 A previous transitional care pro-
gram provided nursing home visits to support symptom
management for this group of patients.7 During the current
COVID-19 pandemic, no face-to-face transitional care can be
delivered, therefore, the patients are receiving no support
during the interim period, leading to an increase in unplanned
hospital admissions.

Promoting self-management of the side effects of che-
motherapy may thus become a priority for these patients
during the transitional period. With the outbreak of the
pandemic, mobile health (mHealth) has become a major mode
of delivery for many self-management programs. mHealth is
described as the utilization of mobile apps to promote health-
related behaviors and deliver timely and tailored healthcare for
improving health-related outcomes.8 Throughout the recent
decades, mHealth self-management programs have been
rapidly gaining popularity for delivering different kinds of
transitional care, such as health education, consultations,
alerts, referrals, treatment reminders, and the personal mon-
itoring of cancer patients to facilitate the process of self-
management for BC patients undergoing chemotherapy.9

Previous mHealth-based studies tended to focus on differ-
ent self-management goals for these patients, such as symp-
tom management,10-12 physical activity,13 psychological
support,14 and treatment compliance.11,12,15

No matter what kind of service they deliver and what kinds
of goals they focus on, the common issue is that patients may
not adhere to the app usage as intended. Adherence to mHealth
applications is referred to“the degree to which the user fol-
lowed the program as it was designed.”16 Earlier mHealth self-
management programs reported that adherence to the use of
the app could decline during the course of chemotherapy. One
study led by Handa found that adherence to the use of the app
decreased after the first cycle of chemotherapy (week 3), and
further decreased by 25.5% by the end of the intervention
(week 12).17 Many participants felt that it was not necessary to
report their symptoms because they understood how and when
each symptom might occur and that it would be resolved by
the second cycle of chemotherapy.17 One trial, which involved
the development of a mobile app that provided a self-
monitoring function to BC patients receiving chemotherapy,
exhibited a sharp decrease (50%) in compliance rate one

month after the commencement of the program.18 Several
studies have stated that cancer patients usually find it difficult
to self-assess and self-manage their symptoms at home due to
insufficient professional support.19,20 A study led by Zhu
indicated that symptom burden might be a barrier to app usage
among female BC outpatients receiving chemotherapy.21

Although adherence has been identified as a crucial factor
in self-management by cancer patients undergoing chemo-
therapy,20 evidence of how to improve adherence to the use of
mHealth apps and how to promote self-management among
this population remains sparse.

Conceptual Framework

The Individual and Family Self-management Theory (IFSMT)22

will guide the development of the present program. This
theory posits that people are more likely to participate in self-
management behaviors if: “(1) they are equipped with self-
regulation skills to perform self-management behaviors; (2)
they receive social facilitation that positively supports them in
engaging in an intended behavior; and (3) they have confi-
dence in carrying out the recommended behavior”.22 The
present mHealth self-management program is intended to
increase the self-regulation skills and activities of BC patients
who are undergoing chemotherapy, provide them with pro-
fessional support, and enhance their self-efficacy.

Earlier evidence indicated that cancer patients could im-
prove adherence through self-regulation activities.23 Self-
regulation activities are the process utilized to change
health-related behaviors. They include activities such as goal
setting, self-monitoring, reflective thinking, decision making,
planning and action, self-evaluation, and the management of
responses associated with changes in health behavior.22 In-
tegrating the 6 components of self-regulation activities into a
mobile application (mChemotherapy) is aimed at promoting
self-monitoring behaviors and the self-management of
symptoms. Professional support given by nurses is another
factor that may facilitate adherence to the app by users. BC
specialist nurses will support the self-management behaviors
of BC patients by socially facilitating the process of self-
regulation. During the self-regulation process, nurses will play
a pivotal role in providing and negotiating most healthcare
services, including symptom tracking, case management,
remote health education, and medical referrals, while patients
are empowered to engage in self-regulation activities. Patients
with higher levels of self-efficacy might then become more
engaged in changing their health behaviors with greater ad-
herence to self-management, leading to better symptom
control and quality of life (QoL).24,25 If patients recognize that
they are able to increase their self-regulation activities and
alleviate the severity of their symptoms, they will become
more confident about doing so and continue to adhere to the
self-management apps.

To date, little is known about whether the nurse-led
mHealth self-management program could significantly
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improve adherence to app usage among BC patients receiving
chemotherapy compared with a control group. This pilot study
endeavors to foster the self-management of symptoms through the
process of self-regulation and real-time professional support from
nurses. If proven successful, these patients will become more
prone to actively engage in managing their symptoms, taking
responsibility for their own health, and subsequently improving
their self-efficacy and adherence to the use of the app.

Objectives

The objectives of the pilot study are: (1) to examine the
enrollment rate, eligibility rate, retention rate, and dropout rate
in a nurse-led mHealth self-management program; (2) to
determine the usability of a nurse-led mHealth self-
management app; (3) to test the preliminary effectiveness
of this program on adherence to the use of the app, self-
efficacy, QoL, symptom distress, symptom frequency, and
healthcare utilization; and (4) to identify the perceptions and
acceptability of the program for BC patients undergoing
chemotherapy.

Methods

Study Design and Study Setting

The study protocol has received ethical approval from the
Hong Kong Polytechnic University in China. The present
study has been registered at ClinicalTrials.gov
(NCT05192525). The pilot study follows the SPIRIT state-
ment for the Standard Protocol of Clinical Trials.26,27 This is a
single blinded randomized controlled, parallel-group pilot
study. The trial will be conducted at a chemotherapy day clinic
of the Breast Health Centre of Ruijin Hospital in Shanghai,
China.

Eligibility Criteria

Patients will be eligible if they (i) are aged 18 or above, (ii)
have been newly diagnosed with BC; (iii) have commenced
chemotherapy and been prescribed at least 4 cycles of a
chemotherapy regimen; (iv) own a mobile phone and a per-
sonal WeChat account; (v) have Wi-Fi at home; and (vi) are
able to read and write Chinese. Patients will be excluded if
they (i) are pregnant; (ii) have been diagnosed with terminal-
stage BC (i.e., stage IV); (iii) have previously received che-
motherapy; (iv) have been prescribed with targeted therapy or
radiotherapy; (v) have documented mental disorders; and (vi)
have already engaged in other mHealth studies.

Sample Size

The sample size was calculated with the effect size (.38) of
primary endpoint self-efficacy reported in a prior similar
mHealth app-based trial.28 Assuming an alpha level of .05 and

power of 80%, a sample of 220 is needed. Since the primary
purpose of the pilot study is to examine the feasibility of the
program, it is recommended to decrease the sample size of the
full-scale study by 65%.29 Previous mHealth app-based trials
showed an attrition rate of 10%∼20%.30,31 Eventually, 94 (47
per arm) subjects were required for this pilot trial when the
drop-out rate was set at 20%.

Recruitment

Ninety-four BC patients who are undergoing the first 2 cycles
of chemotherapy will be invited to participate in the study.
The recruiters include 2 research assistants who will be
responsible for subject recruitment and data collection. There
will be 5 steps in the recruitment process. (1) Training will be
conducted for the recruiters to understand the recruitment
process; (2) BC patients who are scheduled to receive
chemotherapy will receive recruitment messages; (3) The
recruiters will screen eligible participants following the in-
clusion and exclusion criteria; (4) The eligible participants
will be given a consent form to sign before enrolling in the
study. The consent form will introduce the aims of the study,
the intervention and treatment, security and privacy, and the
benefits and potential risks of taking part in the study. (5)
Eligible participants will sign the consent form; meanwhile,
the recruiters will provide them with a telephone hotline
number for them to call if they have questions to which they
would like to have answers.

Randomization and Masking

Randomization will be carried out at a ratio of 1:1 by the
computer software “the Randomizer”. The study will include
one intervention group (group A) and one control group
(group B). The odd numbers will be assigned to group A, and
the even numbers to group B.

A nurse who will not be involved in the intervention will
conduct the randomization procedure via the computer. The
results of the group random assignments will be shown only to
the intervention nurses in the mChemotherapy platform. The 2
research assistants responsible for subject recruitment and data
collection will not be in charge of the group allocations and
intervention. The nurses responsible for the control group,
who will provide the routine care, will not be involved in the
intervention or in carrying out the process of screening and
making group allocations.

Interventions

mChemotherapy. The nurse-led mHealth self-management
program (mChemotherapy) is composed of one core inter-
vention “mChemotherapy” (see Figure 1), one pre-
chemotherapy consultation, and 2 planned follow-up visits.
mChemotherapy will be specifically utilized to facilitate
symptom self-management for BC patients who are
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undergoing chemotherapy. The interventions will be con-
ducted following the self-regulation process (see Table 1).

Pre-Chemotherapy Consultation. Through the Official WeChat
platform, the patients in both groups (the intervention and
control groups) will be informed about the chemotherapy
regimen and the self-management of chemotherapy-related
symptoms during the pre-chemotherapy visit. In addition, a
tailored goal-setting and self-management plan for interven-
tion group will be made based on the pre-chemotherapy as-
sessment conducted by a nurse.

Intervention Group. The intervention group will take part in an
mChemotherapy program for 6 weeks. The mChemotherapy
is built on the official WeChat platform of the Ruijin Hospital
Breast Centre and includes 6 components: (1) self-monitoring,
(2) consultation, (3) alerts, (4) reminders, (5) my prescriptions,
and (6) knowledge base. Intervention group participants will
be given an individual username and password to log into the
mChemotherapy platform. The intervention nurses will

deliver the intervention and contact patients through this
platform. To ensure that the content of these protocols is
appropriate to BC patients and nurses, the protocols have been
discussed and reviewed by members of the research and
service teams before the commencement of the study.

(1) Self-monitoring The self-monitoring module is uti-
lized by BC patients to report symptoms weekly after
they have received each cycle of chemotherapy or
whenever they feel unwell. Participants can indicate
the level of severity of their symptoms as either mild
(level 1), moderate (level 2), or severe (level 3) from a
list of eight symptoms, namely, nausea, vomiting,
fatigue, fever/febrile neutropenia, diarrhea, con-
stipation, oral mucositis, and insomnia.4,32-35 In ad-
dition, patients will be able to report their blood test
results if they have undergone a blood routine ex-
amination in a clinic.

(2) Consultation The consultation module allows pa-
tients to ask nurses questions about their symptoms.

Figure 1. Pilot drawings of mChemotherapy program.

Table 1. Interventions Following the Self-Regulation Process.

Self-regulation process Interventions

1 Goal setting Setting goals (week 0, Pre-chemotherapy)
2 Self-monitoring and reflective thinking Self-monitoring weekly or when patients feel unwell (weeks 1∼3, weeks 4∼6)
3 Decision making Initiating consultations with nurses (weeks 1∼3, weeks 4∼6)
4 Planning and action Planning and performing actions following nursing prescriptions (weeks 1∼3, weeks 4∼6)
5 Self-evaluation Feedback on whether or not the nursing prescriptions were completed (week 3, week 6)
6 Management of responses Revising goals (week 3, week 6)

4 Cancer Control



For those with moderate (level 2) symptoms, the
nurses will provide a reassessment questionnaire,
tailored feedback to patients on their questions, as well
as non-pharmacological self-management advice
within 24 hours. If the BC patient is reassessed with
severe symptoms, the nurses will be able to imme-
diately provide him/her with a referral to an outpatient
department.

(3) Alerts The alert module includes 2 functions: emer-
gency calls and referrals. A built-in alert parameter is
set based on the Common Terminology Criteria for
Adverse Events (CTCAE). If a patient reports severe
symptoms, an alert will be immediately sent to nurses.
An emergency call link will be sent to the patient so
that the patient can immediately be connected to a
nurse. Nurses are required to initiate the emergency
call and arrange for a referral to an emergency de-
partment within one hour, if necessary.

(4) Reminder The reminder module is set for weekly
self-monitoring. The 2 automatic reminder messages
for weekly self-monitoring will be set at 7:00 AM and
7:00 PM.

(5) My prescriptions There are three levels of nursing
prescriptions. For those with mild symptoms, nursing
advice on self-management, such as about engaging in
physical activity, will automatically be sent to pa-
tients. For those with moderate symptoms, non-
pharmacological nursing advice such as about the
use of cryotherapy for mucositis will be delivered to
patients within 24 hours. For those with severe
symptoms, nurses will make a referral to an emer-
gency department within 1 hour. Patients can review
the previous nursing prescriptions by clicking the
module “My prescription”.

(6) Knowledge base In the knowledge base module,
articles or videos on symptom self-management will
be updated every two weeks for BC patients receiving
chemotherapy. Patients can also search articles or
videos in the knowledge base through keywords.

Follow-Up

Two scheduled visits will be provided to each member of the
intervention group on week 3 and week 6 of the chemotherapy
regimen. During each visit, the intervention nurses will review
the comprehensive reports generated from the mChemother-
apy platform and provide a tailored self-management scheme
via nursing prescriptions.

Control group (Sham app)

Routine care will be provided during the pre-chemotherapy
consultation and in the 2 follow-up visits to the patients in the
control group. A routine care app has been developed for the
control group, composed of three functions: “consultation,
knowledge base, and reminders for treatment” (see Table 2).
The control group of patients will receive 2 scheduled tele-
phone calls from nurses. Patients will be given a phone
number to consult the nurses when they have questions related
to their symptoms or concerns related to the regimen. Patients
in the control group will not be able to access the “mChe-
motherapy” program until they have completed the pilot study.

Intervention Fidelity

To ensure that each participant receives the same intervention
dose, the length, number, and frequency of the follow-up visits
will be guided based on a protocol. An e-manual of practice

Table 2. Comparison of Protocols Between the Two Groups

Protocols Intervention group Control group

Pre-chemotherapy
consultation

✔ ✔

Self-monitoring ✔ ×
Alerts ✔ ×
Reminders ✔ ✔

Consultation ✔ ✔

My prescription ✔ ×
Knowledge base ✔ ✔

Follow-up ✔ ✔

Frequency Reminders: weekly; Knowledge base: update every
two weeks

Reminder: once before each cycle of chemotherapy;
Knowledge base: update once monthly

Delivery channel Pre-chemotherapy consultation: Official WeChat
platform; Consultation: app; Follow-up: app

Pre-chemotherapy consultation: Official WeChat platform;
Consultation: telephone; Follow-up: telephone

Intervention content Knowledge base: Self-management of chemotherapy-
induced symptoms

Knowledge base: Knowledge about breast cancer and
chemotherapy

Duration 6 weeks 6 weeks

Shi et al. 5



protocols will be used to guide the providers to deliver in-
dividualized information and care for both groups. An eight-
hour training workshop will be conducted, held over 2 ses-
sions in the format of lectures and small group discussions.
Following this, the pilot study will be commenced to train the
providers to deliver individualized care to BC patients. To
assure that the intervention nurses understand the content, an
online written test will be provided after the training. The
nurses will need to receive a score of above 80% before they
can provide care in this program.

Primary Endpoint and Secondary Endpoint

The primary endpoints of this study are feasibility outcomes,
adherence to the usage of the app, the perceived usability of
the app and self-efficacy.

Feasibility Outcomes

Feasibility outcomes include: (i) the time spent on participant
recruitment; (ii) the eligibility rate of the screened patients;
(iii) the recruitment rate; (iv) the retention rate; and (v) the
dropout rate.

Adherence to Usage of the App

Data on an individual’s 6 weeks of usage, including log-in
frequency and duration of usage, are tracked in the WeChat
statistics module of the background thread. Log-in frequency
is recorded as the number of times that a participant logged
into the app for 6 weeks. The total duration of usage is
recorded as the sum of all times in minutes between logging in
and logging out.

Perceived Usability of the App

The acceptability and usability of the app will be evaluated
using a self-reported questionnaire, the SystemUsability Scale
(SUS),36 after the completion of the study (week 6). The SUS
is an instrument for determining the users’ perception of the
usability of the mobile app from their response to 10 items.
Scores range from 0 to 100. Higher scores indicate better
usability, with 68 indicating average usability.36

Self-efficacy

Strategies Used by People to Promote Health (SUPPH) is a
health promotion strategy questionnaire, which has been
developed to evaluate the confidence of cancer patients in self-
managing their disease.37 The original scale has 29 items and
uses a 5-point Likert scale, from 1, indicating no confidence,
to 5, indicating extreme confidence. High scores indicate a
high level of self-efficacy. The Chinese version of the SUPPH
was adapted by Qian and Yuan, and the Cronbach’s α coef-
ficient of the total scale is .970, indicating high reliability.38

The secondary endpoints of this study include quality of
life, symptom burden, healthcare utilization, usability of the
app, and patients’ experiences with the study.

Quality of Life

General quality of life has been used as a measurement to
reflect the outcome of the treatment.39 The Functional As-
sessment of Cancer Therapy-Breast (FACT-B) is selected
since it is a health-related QoL instrument specific to BC
patients. It is divided into 5 subscales, namely, physical well-
being, social/family well-being, emotional well-being, func-
tional well-being, and additional concerns.40 Higher scores
indicate a better QOL. Wan et al reported that the internal
consistency of most domains in the simplified Chinese version
of FACT-B ranged from .82 to .85.41

Symptom Burden

The Memorial Symptom Assessment Scale-Short Form (MSAS-
SF) is an instrument that can be used to measure the symptoms of
distress of BC patients.42 This questionnaire is composed of three
dimensions: the Physical Symptom dimension (PHYS), the
Psychological Symptom dimension (PSYCH), and a Global
Distress Index (GDI).42 It includes 28 items on distress and
frequency in the physical symptom dimension and 4 items in the
psychological symptom dimension during the past week.42

Higher scores indicate more frequent distress, distress of great-
er severity, and higher levels of distress. The simplified Chinese
version of the Memorial SymptomAssessment Scale-Short Form
(MSAS-SF-SC) has been found to be reliable, with Cronbach’s
alpha coefficients for the subscales ranging from .782 to .874.43

Healthcare Utilization

Chemotherapy-induced healthcare utilization for 6 weeks will
be recorded in the pilot study for analysis. Three types of
healthcare utilization will be collected: patient-initiated hotline
calls, unplanned visits to the ambulatory clinic, and unsched-
uled visits to the emergency department. These records will be
obtained from the statistics center of the study hospital.

Usability of the App

In the current study, the usability of mChemotherapy will be
tested using the narrative review, which is a user-feedback
form of evaluation. Two separate meetings will be held before
commencing the intervention: one focusing on patient testers
and the other focusing on provider testers. Each meeting will
last for approximately 30-45 minutes and will be held by a
researcher and software engineer who are familiar with us-
ability testing. The protocol of talk- or think-aloud will be used
in the testing. It is widely utilized to determine the usability of
mHealth applications.44
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Patients’ Experiences With the Study

Open-ended questions were designed based on the conceptual
framework (i.e., knowledge and beliefs, self-regulation skills
and abilities, and social facilitation) to guide the semi-structured
interviews. The interviews will be conducted in an interview
room at the chemotherapy clinic to ensure privacy for the
participants. A purposive sampling method will be adopted to
recruit participants until data saturation is reached.

Sociodemographic Data

The sociodemographic data and clinical data of the subjects
will be collected through a questionnaire for a baseline as-
sessment. The demographic data include gender, age, marital
status, education, economic status, and current employment.
The clinical data will be retrieved from the electronic medical
records of the hospital, and will include cancer stage, type of
surgery, chemotherapy received (pre-/post-operatively), type
of chemotherapy, and comorbidity.

Data Collection

Demographic data will be collected during the pre-
chemotherapy consultation (week 0). The feasibility out-
comes and SUS will be collected after the study is completed
(week 6). SUPPH, FACT-B, and MSAS-SF will be collected
at week 3 and at the end of the study at week 6 using self-
reported questionnaires. The logged data of the participants in
the intervention group are collected during their use of the
mChemotherapy. The data collectors will be blinded to the
group allocations and intervention.

Data Analysis

An intention-to-treat analysis approach will be used for the
analyses of the pilot trial (see Figure 2). Data cleaning will first
be performed before commencing the data analysis. De-
scriptive and inferential analyses will primarily be utilized in
the pilot trial. The sociodemographic data and the clinical data
at baseline of both groups will be compared using an inde-
pendent samples t-test for continuous variables and a chi-
square test or Fisher’s exact test for categorical variables.
Missing continuous variables will be imputed using a Markov
chain Monte Carlo method, while missing dichotomous or
categorical variables will be imputed using a fully conditional
specification model.45 A general linear model will be utilized
for the between-group, within-group, and interaction effects
among the three time-points. For healthcare utilization, de-
scriptive statistics will be used to analyze the mChemotherapy
logged data. A Mann-Whitney U test will be used to compare
the total value of the frequency for each type of healthcare
utilization between the 2 groups. Statistical analyses will be
performed using IBM SPSS Statistics 26.0 with a significance
level of P < .05 for a two-tailed test.

All interviews will be performed in Mandarin Chinese and
recorded by a note taker. A qualitative analysis software
(NVivo 12.0) will be used to analyze the data from the im-
ported transcripts. First, the interview records will be imported
into the data analysis software. The interviews will be read by
the researcher several times, to obtain an overall sense of the
content as a whole. Second, the text of the transcripts will be
sorted into several content themes based on the conceptual
framework (i.e., knowledge and beliefs, self-regulation skills
and abilities, and social facilitation) as well as on the per-
ception of the feasibility of the pilot study. Third, in accor-
dance with each content theme, the meaning units will be
extracted and then condensed. Fourth, a code will be labeled
and abstracted from the condensed meaning units. Last,
various codes will be sorted into sub-categories after com-
paring differences and similarities. During the data analysis
process, a research assistant will be invited as the independent
researcher to conduct a reliability check and engage in an
ongoing discussion with the doctoral student and one study
participant.

Ethical Considerations

Ethical approval to conduct the study was granted by the
Human Subjects Ethics Sub-Committee (HSESC) of the The
Hong Kong Polytechnic University on 20 September 2021
(HSEARS20210816002). All patients who are deemed to be
eligible after screening will be invited to take part in the pilot
study. They will have the autonomy to decide whether or not
they are willing to participate in the study. They will also have
the freedom to drop out at any time or at any stage during the
process, without giving a reason or incurring any penalties.
The patients will be assured that their withdrawal or refusal to
participate will not influence their receipt of routine care. They
will be informed of the aims and significance of the pilot study,
and will be provided with an explanation of the process and
treatment, incentives, security and privacy, as well as the
benefits and potential risks of engaging in the study. All users
will be given a username and password specifically for the use
of mChemotherapy. The outcomes of the pilot study will only
be used for publication, with no personal information re-
vealed. The names of all of the participants will be replaced
with codes to ensure confidentiality and anonymity. The data
that are collected will only be available to the research team.
The digital data will be stored in locked and secure computers.
No data will be saved on personally owned mobile devices or
computers.

Discussion

BC patients undergoing chemotherapy are people who often
endure multiple symptoms. Without regular support from
healthcare professionals, these patients may experience a
high symptom burden and a low QoL. The closure of clinics
and the fear of infection during the COVID-19 pandemic
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could exacerbate the situation. It is thus imperative to de-
velop a new method for fostering self-management be-
haviors among BC patients who are receiving
chemotherapy.

This pilot study has some strengths. To the best of our
knowledge, little is known about whether adherence to the use
of an mHealth app can be increased through a process of self-
regulation and social support. The current study will capture
the phase of the first 2 cycles of chemotherapy to observe the
behavioral strategies of patients with regard to how they

respond to professional support and establish self-
management routines. This algorithm-based mChemother-
apy program can provide timely interactions and tailored
management to BC patients. The entire process of self-
regulation will be guided by nurses, who will be endeav-
oring to foster behavioral changes in self-management on the
part of the patients. Patients can be supervised by nurses and
helped to set goals and follow the self-management proto-
cols. Patients can feel reassured when they engage in timely
interactions with nurses.7 If the program proves to be

Figure 2. CONSOR Flow Diagram for the Pilot Study.
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effective, patients who receive the real-time and tailored
nurse-led support will be more likely to become responsible
for managing their symptoms, contributing to an improve-
ment in self-efficacy and adherence to app usage. Second,
there are limited guidelines on nursing practices relating to
the self-management of chemotherapy-induced symptoms
for cancer patients. Our study has contributed by developing
several nursing protocols for symptom self-management by
cancer patients. Lastly, this pilot study will contribute evi-
dence on the feasibility, usability, acceptability, and effec-
tiveness of a nurse-led mHealth-based symptom program for
supporting self-management by this group of patients. Such
knowledge may be of help in conducting a full-scale mHealth
self-management program for BC patients who are under-
going chemotherapy.

Although this is a well-structured study, some limitations
are anticipated. First, there is a chance that the participants in
the intervention and control groups might communicate while
waiting in the clinics. Therefore, both groups will receive the
intervention and follow-up in their own home settings. Sec-
ond, several BC patients will go to the nearest hospital instead
of to the study hospital where their referral has been sched-
uled, which may affect the data collection procedure and the
sample size of the study. Accordingly, patients will be required
to enter details of their use of hospital services in a logbook.
Third, some participants may not adhere to self-monitoring
behaviors due to forgetfulness and time pressures.46 Tailored
reminders will be used to improve their adherence to self-
monitoring.47 Patients who are working full time will receive
reminders during their spare time.

In conclusion, it is important to adopt a novel nurse-led
mHealth self-management program for supporting the self-
management of BC patients receiving chemotherapy during
the pandemic. The aim in this pilot study is to foster self-
management in bringing about changes in behavior, and
subsequently to improve self-efficacy and adherence to app
usage for this group of patients. If effective, this model can be
sustained in the current research setting and can also be in-
troduced to other cancer patients undergoing chemotherapy,
especially those in unsupervised settings.

Appendix

Abbreviations

BC Breast Cancer
CTCAE Common Terminology Criteria for Adverse

Events
FACT-B Functional Assessment of Cancer Therapy-

Breast
GDI Global Distress Index
HSESC Human Subjects Ethics Sub-Committee
IFSMT Individual and Family Self-management

Theory
mHealth mobile health

MSAS-SF Memorial Symptom Assessment Scale-
Short Form

PHYS Physical Symptom dimension
MSAS-SF-SC Chinese version of the Memorial Symptom

Assessment Scale-Short Form
PSYCH Psychological Symptom dimension
QoL Quality of Life
SUPPH Strategies Used by People to Promote Health

SUS, System Usability Scale
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