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OBIJECTIVES: To evaluate the effect of a symptom
management mobile application on quality of life
and symptom severity in women with breast cancer
undergoing chemotherapy.

SAMPLE & SETTING: This parallel randomized
pilot study consisted of women with breast cancer
admitted to oncology outpatient clinics between
November 2019 and January 2021 in Turkey.

METHODS & VARIABLES: Participants (N = 40) were
randomly assigned to the intervention (n = 20) or
control group (n = 20). The intervention group used
the mobile application in conjunction with usual care.
The control group received usual care. Participants
were assessed during the first, third, and last
chemotherapy cycles. Data were collected using the
European Organisation for Research and Treatment
of Cancer Quality-of-Life Questionnaire-Core 30 and
the Edmonton Symptom Assessment System.

RESULTS: During the study, the decrease in general
health and physical functioning and the increase

in the severity of depression/sadness in the
intervention group were statistically lower than in the
control group.

IMPLICATIONS FOR NURSING: The use of a mobile
application for symptom management may promote
general well-being and physical function and may
alleviate symptoms of depression/sadness in women
with breast cancer undergoing chemotherapy. Further
studies are needed to evaluate the application in
clinical settings with larger groups.
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orldwide, breast cancer is the

most common type of cancer

in women and the second

most common overall (Sung

et al, 2021). Breast cancer
and its treatment may result in various symptoms
that affect quality of life (QOL) and level of function
in patients and range from mild to life-threatening
(Albusoul et al., 2017; Moradian et al., 2018). Ev-
idence-based strategies have been developed for
self-management of common symptoms, and guide-
lines have been created for patient care (Kwekke-
boom et al., 2020; National Comprehensive Cancer
Network, 2022; Oncology Nursing Society [ONS],
n.d; So et al., 2020).

Although patient education about symptom
self-management is integrated into some clinical set-
tings, many patients are unable to adequately manage
the side effects of chemotherapy or develop effective
self-management strategies (Albusoul et al., 2017;
Kwekkeboom et al., 2020; Sullivan et al., 2018). The
severity of symptoms experienced by patients may
vary according to cancer type, stage, treatments, and
comorbidities (Henson et al., 2020). This highlights
the need for effective and innovative delivery models
to provide patients with evidence-based information
on the management of side effects resulting from
cancer and its treatment.

Mobile health (mHealth) applications are a
promising yet underutilized strategy for delivering
personalized symptom self-management support to
patients with cancer (Azizoddin et al., 2021). Use of
mHealth can provide a dynamic platform to continu-
ally monitor and track symptoms, provide resources
for patients and their caregivers, and educate patients
on the self-management of symptoms (Kapoor et al.,
2020). A recent systematic review identified 12 mobile
applications developed specifically for patients with
breast cancer. However, none of these care manage-
ment applications holistically targeted all possible
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side effects and symptoms that may arise during che-
motherapy (Jongerius et al., 2019).

Another systematic review reported that mobile
technology-based interventions might be benefi-
cial to symptom management, communication, and
patient empowerment. However, mixed findings
regarding the effects of mobile technology-based
interventions on patients’ QOL and anxiety were
reported (Richards et al., 2018). Using mHealth tech-
nology to provide cancer type- and treatment-specific
patient education and support for symptom self-
management remains a challenge. The development
of mHealth requires collaboration between software
programmers, graphic designers, and healthcare
providers. Researchers must also find ways to incor-
porate patients’ perspectives to develop content that
addresses the unique needs of targeted populations
(Azizoddin et al., 2021).

Patients diagnosed with cancer usually do not have
just one single symptom related to cancer or its treat-
ment; they often have several symptoms that occur
in clusters. Symptom clusters are defined as the co-
occurrence of two or more symptoms that are related
to each other and make up stable groups of symp-
toms (So et al, 2021; Sullivan et al., 2017). Some
symptoms may cause or may result from other symp-
toms (Kwekkeboom et al., 2020; Sullivan et al., 2018).
Fatigue or lack of energy, general aches and pain,
and restless sleep or sleep disturbances are the most
common symptoms reported by patients with breast
cancer undergoing chemotherapy (Sullivan et al.,
2018). To understand and relieve individual symptoms
and symptom clusters during and after chemother-
apy, it is essential to target symptoms together.

In this study, the authors aimed to address the gap
in providing evidence-based mHealth interventions
for the most common symptoms in patients with
breast cancer receiving chemotherapy. The overall
aim of this study was to develop and test the effect
of a symptom management mobile application on the
QOL of women with breast cancer undergoing che-
motherapy. This pilot study had the following aims:
(a) to provide patients with evidence-based strategies
for symptom management, (b) to evaluate the effect
of mobile applications for symptom management on
the QOL of patients with breast cancer, and (c) to
evaluate participants’ general satisfaction with symp-
tom management during chemotherapy.

Methods
This study was conducted as a parallel randomized
controlled pilot study. Participants were allocated
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equally to the intervention and control groups at a 1:1
ratio. This study was conducted in two phases. In the
first phase, the content and mobile symptom man-
agement application were developed. In the second
phase, the effects of the mobile application on QOL
and symptom frequency and severity were pilot tested.

Phase 1: Mobile Phone Application Development

For this study, the researchers developed a mobile
application called Mobile Symptom Management
(in Turkish, Mobil Semptom Yonetimi [MSY]). The
application was designed and revised in collaboration
with medical oncologists, nurse scientists, computer
scientists, and nursing and computer engineering
students. Before the pilot testing, the application was
tested with five healthy individuals and was revised to
improve user experience and ease of navigation.

The content of MSY includes evidence-based
interventions and strategies from the literature and
clinical guidelines, including the following: (a) ONS
(n.d.) Guidelines™, (b) the National Comprehensive
Cancer Network (2022) Clinical Practice Guidelines
in Oncology, and (c) the European Society for Medical
Oncology (n.d.) Clinical Practice Guidelines. The
authors also searched the literature for up-to-date
evidence on the management of specific symptoms.
The content of the mobile application was pilot tested
with three patients with cancer and minor revisions
were made to improve clarity.

MSY has the following three sections: (a) gen-
eral information on chemotherapy, (b) symptom
assessment and management recommendations for
symptoms, and (c) social support group.

General information on chemotherapy: This
section includes information about chemotherapy
regimens, delivery method, side effects, and healthy
lifestyle habits for patients undergoing chemother-
apy. Information about a healthy lifestyle includes
details on basic hygiene practices, healthy diet, and
physical activity recommendations.

Symptom assessment and recommendations for
symptoms: This section includes symptom assess-
ment and recommendations based on the evidence
for nonpharmacologic symptom management.
Twelve symptoms are assessed based on the Turkish
version of the Edmonton Symptom Assessment
System (ESAS). Assessed symptoms are pain, fatigue/
tiredness, nausea, depression/sadness, worry, insom-
nia, loss of appetite, state of well-being, shortness of
breath, changes in the skin and nails, dry mouth, and
numbness or tingling in the hands or feet. MSY allows
patients to record symptoms and symptom severity
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quickly using reminder notifications. Patients use
customized slider controls to visually indicate symp-
tom severity ranging from o to 10.

The authors included evidence-based recommen-
dations for symptom management interventions and
strategies for the most common symptoms under 11
sections in the mobile application. These sections were
pain, fatigue/tiredness, nausea and vomiting (includ-
ingloss of appetite), anxiety and depression (including
worry), insomnia, shortness of breath or dyspnea,
changes in the skin and nails, dry mouth and mouth
sores, peripheral neuropathy (numbness or tingling in
the hands or feet), constipation/diarrhea, and sexual
problems. Recommended interventions and strategies
for each symptom were listed under the application’s
headings “Recommended for Practice” and “Likely to
Be Effective.” For each symptom, interventions and
strategies were briefly described, and information was
provided on how to apply the interventions.

Social support group: This section was planned to
allow study participants to communicate and share
their experiences. However, this feature was not used
because of the small number of participants.

Phase 2: Pilot Testing of the MSY Application
The sample size was calculated with an estimated
20 points difference between the QOL of women in
the intervention and control group. This estimation
considered the standard deviation of the European
Organisation for Research and Treatment of Cancer
Quality-of-Life Questionnaire-Core 30 (EORTC
QLQ-C30) in its Turkish validity and reliability study
with 80% power, 95% confidence interval, and type 1
error of 0.05%. The sample size was calculated to be 20
participants for each group (Cankurtaran et al., 2008).
Inclusion criteria for participants were as follows:
(a) diagnosed with breast cancer and scheduled to
receive the first cycle of adjuvant or neoadjuvant
chemotherapy, (b) adult women aged 18 years or
older, (c) in possession of a smartphone with either
Android or iPhone operating system, (d) capable of
using the mobile application, and (e) able to read and
provide informed consent in Turkish. Participants
were excluded who had had chemotherapy before for
breast cancer or any other type of cancer. All partici-
pants had planned to have four chemotherapy cycles,
with each cycle occurring every 14 or every 21 days.

Instruments

Participant information form (PIF): The PIF was used
to collect data on sociodemographic characteristics
and medical history of participants. The first part
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included sociodemographic characteristics such as
age, educational status, occupation, and health insur-
ance. The second part included obstetric history (e.g.,
number of births, menopausal status), cancer stage,
date of diagnosis, and treatments.

ESAS: The ESAS is commonly used to screen and
monitor symptoms and symptom severity among
patients in oncology settings. The ESAS scores
for nine core symptoms: pain, tiredness, nausea,
depression, anxiety, drowsiness, appetite, feeling of
well-being, and shortness of breath, with constipation
as an optional tenth symptom (Hui & Bruera, 2017).
ESAS has 11-point numeric rating scales ranging from
o (no symptom) to 10 (worst possible). In practice,
ESAS scores of o, 1-3, 4-6, and 7-10 are considered
none, mild, moderate, and severe, respectively. The
Turkish version of the ESAS assesses three addi-
tional symptoms: changes in the skin and nails, dry
mouth, and numbness or tingling in the hands or feet
(Yesilbalkan et al., 2008).

EORTC QLQ-C30: The EORTC QLQ-C30 is the
most used patient-reported outcome measure eval-
uating all dimensions of QOL. It has three subscales
that evaluate global health status, functional status
(physical, role, emotional, cognitive, social func-
tioning), and symptom experience (fatigue, nausea/
vomiting, pain, dyspnea, insomnia, appetite loss,
constipation, diarrhea, financial difficulties). The
total and subscale scores range from o to 100. For
the functional and global health subscales, a higher
score represents a better level of functional and
global health status, but for the symptoms subscale,
a higher score indicates more numerous or more
severe symptoms (Nolte et al., 2019). In the Turkish
version of the EORTC QLQ-C30, Cronbach’s alpha
was measured as 0.56-0.85 among patients with
cancer (Cankurtaran et al., 2008).

Participant satisfaction: Participant satisfaction
with symptom management care was measured on a
visual scale ranging from o (not satisfied at all) to 10
(very satisfied). The participants were asked, “How
do you rate your satisfaction with the care to manage
your symptoms during the chemotherapy?”

Recruitment and Data Collection

The study was conducted at the medical oncol-
ogy outpatient clinic at Ko¢ University Hospital in
Istanbul, Turkey. Before the data collection, approval
was obtained from Kog¢ University Clinical Research
Ethics Board. All eligible patients were approached by
a researcher at the outpatient clinic. The researcher
explained the purpose and methods of the study and
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FIGURE 1. CONSORT Flow Diagram

Patients screened and
invited to participate
(N=54)

Excluded (N = 8)

m Not eligible to participate
(n=9)

m Declined to participate
(n=3)

Randomized (N = 46)

Control group (N = 22)

m Attime 1, EORTC QLQ-C30,
ESAS, and PIF surveys were
completed and patients re-
ceived usual care, including
brief patient education on
chemotherapy and its side
effects.

m Attime 2, patients com-
pleted the EORTC QLQ-C30
and ESAS surveys.

m Attime 3, patients com-
pleted the EORTC QLQ-C30
and ESAS surveys.

m Patients received a phone
call within a week of com-
pleting chemotherapy to
assess satisfaction.

Withdrew (n = 2)

Analyzed (N = 20)

Intervention group (N = 24)

m Attime 1, EORTC QLQ-C30,
ESAS, and PIF surveys were
completed and patients
received instruction on
downloading and using the
mobile application.

m Within 3 days of their
chemotherapy appoint-
ment, patients received a
symptom-tracking prompt
from the application.

m Attime 2, patients com-
pleted the EORTC QLQ-C30
and ESAS surveys.

m Within 3 days of their
chemotherapy appoint-
ment, patients received a
symptom-tracking prompt
from the application.

m Attime 3, patients
completed the the EORTC
QLQ-C30 and ESAS
surveys.

m Patients received a phone
call within a week of com-
pleting chemotherapy to
assess satisfaction.

Withdrew (n = 4)

Analyzed (N = 20)

CONSORT—Consolidated Standards of Reporting Trials; EORTC
QLQ-C30—European Organisation for Research and Treatment of
Cancer Quality-of-Life Questionnaire-Core 30; ESAS—Edmonton
Symptom Assessment System; PIF—personal information form
Note. Time 1, time 2, and time 3 refer to the first, third, and last chemo-

therapy cycles, respectively.
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obtained written informed consent from participants.
Recruitment was conducted between November 2019
and March 2020 and between September 2020 and
January 2021 because of COVID-19 pandemic restric-
tions affecting clinical research in Turkey.

All women who consented to participate in the
study filled out the surveys (EORTC QLQ-C30, ESAS,
PIF) at the first chemotherapy cycle (time 1) in the
outpatient clinic. Then, participants were assigned
to the control group or intervention group using
the simple randomization method. Each participant
was given a number from 1 to 50 (considering drop-
out during the follow-up) according to the order of
admission to the study. The numbers were assigned to
columns I (intervention) and II (control) by random-
ization on the website random.org.

Intervention

Women in the intervention group were instructed
on how to download MSY under the guidance of the
researcher. The researcher educated participants on
how to use MSY and introduced the content of the
application to help patients understand how they
could benefit from the application. Participants
were asked to fill out the symptom screening assess-
ment at least once within the first three days after
the chemotherapy and to read the individualized
symptom-specific recommendations based on their
responses to the symptom screening.

At the outpatient clinic, the usual care included
patient education at the initiation of treatment about
chemotherapy, its side effects, and management
strategies. This patient education was provided by
an oncology nurse. At each chemotherapy cycle, the
nurse also screened patients for side effects using a
symptom checklist to assess the patient’s general
health status. In the outpatient clinic where the study
was conducted, patients with cancer were provided
with no other specific care for symptom management.
All women in the intervention and control groups
received usual care before the randomization.

After baseline data collection at the first chemo-
therapy cycle (time 1), follow-up data were collected
from all participants in the intervention and control
groups at the third chemotherapy cycle (time 2) and
at the last chemotherapy cycle (time 3). Data were col-
lected at the outpatient clinic by the researcher using
the EORTC QLQ-C30 and the ESAS. All participants
were contacted by phone one week after completion of
chemotherapy to evaluate their satisfaction with their
symptom management during the chemotherapy on
a scale ranging from o to 10. The participants and the
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researchers who collected data were not blinded. The
CONSORT flow diagram is given in Figure 1.

Data Analysis

IBM SPSS Statistics, version 27.0, was used to ana-
lyze data. Descriptive statistics including numbers
and percentages for categorical variables and mean
and standard deviation for continuous variables were
used. The normality of data was examined using the
Kolmogorov-Smirnov normality test.

For comparisons between two groups, indepen-
dent groups t tests, Mann-Whitney U tests, and
chi-square tests were used for sociodemographic
and disease-related characteristics of women in the
intervention and control group. A two-way repeated
measures analysis of variance was used to compare
patients’ QOL and symptoms across all the repeated
measures. The Tukey post hoc test was used to
determine which groups in the sample differ. For
the repeated measures analysis of variance, the nor-
mality of the data was evaluated with the skewness
and kurtosis statistics test, and data with a value of
2.0 or less were considered to fit the normal distribu-
tion. Mauchly’s test of sphericity was used to assess
whether the assumption of sphericity was violated.
When Mauchly’s test of sphericity is not signifi-
cant (p > 0.05), the assumption of sphericity is not
violated. If the sphericity assumption was violated
based on Mauchly’s test of sphericity, the F value for
Greenhouse-Geisser was reported. The results were
evaluated at the 95% confidence interval and reported
in the significance level of p < 0.05.

Results

In the intervention group, 24 participants were
recruited; however, four women did not com-
plete the study because of (a) withdrawal from the
study, (b) hospital admission with severe nausea
and vomiting, and (c) transfer to another hospital
for chemotherapy. In the control group, 22 partic-
ipants were recruited, and 2 women withdrew from
the study after their first or second cycle of che-
motherapy. The attrition rate was 16.66% in the
intervention group and 9.09% in the control group.
A total of 40 participants (20 in the intervention and
20 in the control group) participated in this study.
The mean age of the women was 52.1 (SD = 10.3)
in the intervention group and 55.7 (SD = 13.7) in the
control group. There were no statistically signifi-
cant differences in sociodemographic characteristics
(age, education status, marital status, employment
status, health insurance) of the women between the
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interventionand control groups (p>0.05) (see Table1).
There were also no statistically significant differences
in medical histories (cancer stage, chemotherapy
frequency, family history of cancer) between the inter-
vention and control groups (p > 0.05).

Regardless of group, the changes in functional sub-
scale total scores and subscores for the physical, role,
and social functioning of women over time 1, time 2,
and time 3 were statistically significant (p < 0.05). The
interaction between groups and the physical function-
ing scores at the three time points was statistically
significant (p < 0.05) (see Table 2). This suggests that
the physical functioning score decreased less in the
intervention group than in the control group.

Regardless of group, the changes in symptom sub-
scale total scores and symptom-specific scores for
fatigue, nausea and vomiting, pain, insomnia, appetite
loss, constipation, diarrhea, and financial difficulties
over time 1, time 2, and time 3 were statistically signif-
icant (p < 0.05). The interaction between groups and
any symptom-specific scores at the three time points
was not statistically significant (p > 0.05) (see Table 3).

In the intervention group, the EORTC QLQ-C30
global health status subscale mean scores were 68.85
(SD = 28.84) at time 1, 85.08 (SD = 17.02) at time 2,
and 67.98 (SD = 24.88) at time 3. In the control group,
the EORTC QLQ-C30 global health status subscale
mean scores were 70.83 (SD = 22.53) at time 1, 55.41
(SD = 27.2) at time 2, and 60.83 (SD = 25.52) at time
3. Changes in the global health status subscale scores
over time were not statistically significant (p > 0.05).
However, the interaction between groups and the
subscale scores at the three time points was statisti-
cally significant (p < 0.05). The global health status
scores of all participants did not significantly change
over the course of chemotherapy; however, the
global health status score in the intervention group
decreased less than in the control group.

In addition to the EORTC QLQ-C30 symptom
subscale, which assesses overall symptom frequency,
the authors used ESAS to evaluate symptom sever-
ity. Although not shown in a table, the changes in the
means of the ESAS total scores between the three
time points (i.e., between time 1 and 2, between time
1 and 3, and between time 2 and 3) were statistically
significant (p < 0.05), indicating an increase in symp-
tom severity over the time points. The interaction
between groups and the ESAS depression/sadness
item score was statistically significant at three dif-
ferent time points (p < 0.05). Comparing the scores
measured in the first and the last chemotherapy
cycles, there was an increase in depression/sadness
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TABLE 1. Sample Characteristics by Group (N = 40)

Patient Characteristic

Age (years)
Body mass index (kg/m?)

Patient Characteristic

Marital status

Married or living together
Single

Education level

Secondary school

High school

University and above
Employment status
Employed

Not employed

Retired

Living arrangement
Husband

Husband, children, family
Husband, caregiver, other
Alone or with caregiver
Health insurance

State health insurance
Private insurance

None

Cancer stage

I

11}

Chemotherapy frequency
Every 14 days

Every 21 days

Partner Characteristic

Education level

Secondary school
High school
University and above

Employment status
Employed

Not employed
Retired

2Mann-Whitney U test
® Chi-square test

Intervention (N = 20)

Control (N = 20)

X SD Range X SD Range
52.1 10.366 39-73 55.7 13.76 38-75
26.5 4.808 19.3-37.7 28.08 4.06 23.05-37.11

n n

18 19
2 1
7 6
7 8
6 6
5

11
4
- 2
7 2

10 14
3 2

16 16
4 2

- 2
5

15 11

17 18
3 2

Intervention (N = 18) Control (N = 19)

n n
3 6
8 6
7 7

13 11

- 1
5 7
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Test

-0.542°
-1.123°

-0.36°

0.144°

2.222°

5.644°

2.667°

1.758°

0.2292

1.26°

1.833°
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p

0.588
0.261

0.548

0.931

0.329

0.13

0.264

0.185

0.633

0.533

0.608
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score (indicating increased severity) in the control
group; however, in the intervention group, there was
a decrease in depression/sadness score (p < 0.05).

The mean satisfaction score for symptom man-
agement care was 9.06 (SD = 1.11) in the intervention
group and 7.64 (SD = 2.02) in the control group, out of
a possible range of o-10. At time 3, the differences in
satisfaction scores of the intervention and the control
groups were statistically significant (p < 0.05).

Discussion

Systematic reviews suggest that there is a need to
test the use of evidence-based mobile applications in
randomized clinical trials (Cruz et al., 2019; Jongerius
et al., 2019). It is important to develop new evidence-
based mHealth interventions to proactively manage
symptoms and symptom clusters during chemother-
apy. This study aimed to develop and test the effect
of the first such Turkish mobile application, MSY, on
QOL and symptom experience of women with breast
cancer undergoing chemotherapy.

Among all participants in this study, functional
status (physical, role, social functioning) decreased
in time 2 and time 3 compared to time 1. Symptom
severity increased overall, and severity of symptoms
such as fatigue, nausea/vomiting, dyspnea, appetite
loss, constipation, diarrhea, and financial difficulties
increased in both intervention and control groups
during the chemotherapy. Chemotherapy-related
symptoms and symptom burden may increase as the
number of chemotherapy cycles increases, especially
in the first week of chemotherapy (Albusoul et al.,
2017; Hsu et al., 2017; Li et al., 2019). Sullivan et al.
(2018) reported that different symptom clusters based
on symptom severity, such as a nutritional cluster
including nausea, lack of appetite, dysgeusia, weight
loss, and diarrhea might occur after the first chemo-
therapy cycle. These findings show the importance of
managing the cumulative effects of chemotherapy and
warrant careful and ongoing assessment and manage-
ment of symptoms in patients with cancer.

In this study, global health status and physi-
cal functioning decreased less, and the severity of
depression/sadness increased less in the intervention
group than in the control group. For participants in
both groups, an oncology nurse provided usual care,
including patient education on chemotherapy at the
initiation of treatment. In each chemotherapy cycle,
information on symptom management was provided
based on symptom assessment. Although there was
no improvement in QOL during chemotherapy, global
health status and physical functioning decreased
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m A mobile application for symptom management may improve the
overall health and symptom experience of patients with breast
cancer.

m Nurses may use a mobile symptom management application to
provide effective symptom management to patients receiving
chemotherapy.

m Pilot testing of mobile symptom management applications war-
rants larger-scale studies to achieve sustainable integration of the
applications in practice.

less, and depression/sadness increased less, in the
intervention group. This suggests that participants
benefited from the evidence-based interventions and
strategies provided through the MSY application.
Systematic reviews have found that mHealth inter-
ventions increase QOL, symptom management, and
patient empowerment (Richards et al., 2018; Rincon
et al.,, 2017). For example, mPRO Mamma, a mobile
application that allows daily tracking of symptoms
and symptom severity and sends reports to the
oncologist, resulted in a better QOL and coping with
symptoms in patients with breast cancer receiving sys-
temic treatment (Grasi¢ Kuhar et al., 2020). Another
mobile application, Cancer Symptom Management
System: SMILE, was developed based on ONS Putting
Evidence Into Practice for patients diagnosed with
cancer starting adjuvant or palliative chemotherapy
(Rha et al.,, 2020). Rha et al. (2020) found that this
application helped participants effectively manage
fatigue and sleep disturbance.

The authors found only one study conducted
in Turkey in which a mobile phone application was
developed for women with breast cancer taking adju-
vant endocrine hormone therapy. Women with breast
cancer who used this application for 12 weeks had
improved QOL and lower symptom distress levels
(Cinar et al., 2021). Although use of the MSY appli-
cation did not improve QOL or relieve symptom
severity, it was associated with a less severe decline in
global health status, physical functioning, and depres-
sion/sadness symptoms over the chemotherapy
cycles. The MSY application is the first mobile appli-
cation developed in Turkish specifically for patients
with breast cancer to manage multiple symptoms
during chemotherapy; therefore, it is important to
test the effects and feasibility in a larger group.

The Untire mHealth application, developed in the
Netherlands, consists of information on exercises,
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physical activity, and suggestions for fatigue manage-
ment. In one study, the Untire mHealth application
significantly improved the full recovery from fatigue
in the intervention versus the control group (Spahrkis
et al., 2020). Similarly, Hou et al. (2020) reported that
a Taiwanese symptom management support appli-
cation for patients with breast cancer improved the
general QOL of patients. Although applications have
been developed to facilitate the entire post-surgery
cancer treatment process to improve compliance
with medical treatment or empower patients in
decision-making for a treatment plan, current appli-
cations mostly target specific symptoms or focus
on specific periods of the cancer trajectory such

as chemotherapy, surgery, or survivorship (Hou
et al., 2020; Petrocchi et al. 2021; Rha et al., 2020;
Siebenhiiner et al., 2021; Yu et al. 2021). However, in
a systematic review, Richards et al. (2018) highlighted
the need for mHealth interventions to meet patients’
full range of cancer-related information needs, from
psychological support to management of finances
during and beyond treatment completion. Further
studies are needed to expand the content and extent
of the MSY application for survivors by addressing the
long-term effects of chemotherapy.

In this study, dropout was higher in the inter-
vention group among women who used the MSY
app for 8-12 weeks. However, during the satisfaction

TABLE 2. Comparison of EORTC QLQ-C30 Functional Subscale Scores by Group (N = 40)

Mean Score

Time 1 Time 2 Time 3 Changes?® Interaction Effect”
Characteristic X SD X SD X SD F p F p
Functional 15079 <0.001** 1889  0.162
subscale total
Intervention 85.22 6.77 81.33 9.32 79.55 10.75
Control 74.77 12.09 69.33 12.58 63.22 15.2
Physical 15439 <0.001** 5476  0.007
functioning
Intervention 96 7.3 93 7.3 91 8.72
Control 88.66 12.99 73.66 21.89 71 24.68
Role functioning 22.668 <0.001** 1.794 0.178
Intervention 89.16 20.43 74.16 21.94 55 30.15
Control 70 25.13 64.16 21.13 50.83 22.6
Emotional 0.79 0.458 2868  0.064
functioning
Intervention 73.33 17.8 76.66 23.5 82.5 14.53
Control 65 19.79 67.91 24.82 57.08 33.36
Cognitive 0289  0.717 0.6 0.528
functioning
Intervention 75.83 21.9 74.16 30.33 75.83 36.06
Control 71.66 33.81 76.66 27.25 68.33 26.98
Social functioning 5.894 0.005* 0.181 0.82
Intervention 87.5 14.1 75.83 15.74 73.33 20.51
Control 65.83 26.75 54.16 32.83 55.83 20.43
*p<0.01; **p<0.001

2Refers to mean score changes over the three time points

®Refers to the interaction effect between times and groups
EORTC QLQ-C30—European Organisation for Research and Treatment of Cancer Quality-of-Life Questionnaire-Core 30
Note. Possible scores for the EORTC QLQ-C30 range from 0 to 100. A higher score on the functional subscale indicates a higher level of function.
Note. Time 1, time 2, and time 3 refer to the first, third, and last chemotherapy cycles, respectively.
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TABLE 3. Comparison of EORTC QLQ-C30 Symptom Subscale and Global Health Status Scores by Group (N = 40)

Mean Score

Time 1 Time 2 Time 3 Changes?® Interaction Effect”
Characteristic X SD X SD X SD F p F p
Symptom subscale

38.894 <0.001**  0.142 0.863

total score
Intervention 9.87 7.94 18.46 10.64 26.66 14.58
Control 22.43 16.84 32.82 15.42 41.15 16.07
Fatigue 32416 <0.001**  0.223 0.798
Intervention 12.77 12.1 26.66 19.87 36.11 15.24
Control 38.33 26.6 52.77 28.81 65.21 21.59
Nausea/vomiting 11.131 <0.001**  0.639 0.519
Intervention 4.16 9.16 11.66 16.31 17.5 21.94
Control 7.5 16.64 18.33 15.19 29.16 21.54
Pain 18.525 <0.001**  0.253 0.746
Intervention 6.66 16.57 13.33 16.75 35 32.39
Control 24.16 28.85 36.66 27.88 52.5 36.38
Dyspnea 11.476 <0.001** 4214 0.058
Intervention 6.66 17.43 33.33 28.61 31.66 35
Control 8.33 14.8 13.33 19.94 21.66 27.09
Insomnia 0.785 0.454 0.611 0.537
Intervention 38.33 29.16 25 35.66 33.33 43.25
Control 50 42.57 50 41.54 45 42.26
Appetite loss 14.825 <0.001**  0.259 0.738
Intervention 3.33 14.9 20 22.68 28.33 34.66
Control 13.33 22.68 36.66 38.84 45 32.93
Constipation 4762 <0.013* 0.311 0.719
Intervention 13.33 31.34 11.66 22.36 25 40.28
Control 23.33 34.36 28.33 32.93 36.66 38.84
Diarrhea 3.256 0.046* 1.506 0.229
Intervention 3.33 10.25 10 24.42 - -
Control - - 8.33 18.33 6.66 23.19
Financial 3661 003* 0561 0573
difficulties
Intervention 3.33 14.9 8.33 21.28 15 33.28
Control 6.66 23.19 19.99 33.15 18.33 28.24
S ELEE 0986 0374  6.14 0.004
status
Intervention 68.85 28.84 85.08 17.02 67.98 24.88
Control 70.83 22.53 55.41 27.2 60.83 25.52

*p<0.05; **p<0.001

2Refers to mean score changes over the three time points

®Refers to the interaction effect between times and groups

EORTC QLQ-C30—European Organisation for Research and Treatment of Cancer Quality-of-Life Questionnaire-Core 30

Note. Possible scores for the EORTC QLQ-C30 range from 0 to 100. A higher level on the global health subscale indicates a better self-reported level
of health. A higher score on the symptom subscale indicates more numerous or more severe symptoms.
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assessment, those in the intervention group reported
a greater level of satisfaction with symptom manage-
ment received during chemotherapy than those in the
control group. Similarly, a systematic review on the
use of mobile applications for symptom management
reported that interventions were generally perceived
as useful, and adherence was consistent and high for
five days to six months (Richards et al., 2018). Mobile
applications may offer various advantages over provid-
ing verbal or written patient education on symptom
management (Putranto & Rochmawati, 2020).

Nurses are well-positioned to integrate the use of
mobile applications into practice, ultimately improv-
ing overall patient satisfaction and well-being.
However, integration of any mobile application into a
clinical setting requires more evidence on outcomes
such as reach, effectiveness, adoption, implemen-
tation, and maintenance (RE-AIM). Siebenhiiner et
al. (2021) used the RE-AIM framework to evaluate
the implementation of a mobile application. They
reported that decreased levels of distress might
reduce patients’ motivation to continue with a self-
care intervention. Although this pilot study did not
evaluate the implementation of the application,
future studies are needed to evaluate MSY using an
implementation science framework such as RE-AIM
to facilitate its sustainable adoption and effective
integration into practice.

Limitations

Although this study provides pilot results on the
effect of the first Turkish mobile symptom manage-
ment application, it has some limitations. This was
a nonblinded study, and participants were recruited
from a single outpatient clinic. The high attrition
rate in the intervention group might have resulted in
a better QOL and symptom experience at the base-
line because of the dropout of patients with severe
symptoms who transferred to other hospitals or inpa-
tient clinics. Satisfaction was measured with a scale
that might have been improved by the addition of an
in-depth interview to understand areas to improve
the use of MSY. Another limitation was the need to
recruit participants before and after the COVID-19
pandemic restriction was lifted for research in hospi-
tal settings in Turkey.

Implications for Practice and Research

Oncology nurses are in a unique position to improve
the QOL of people affected by cancer through more
effective symptom management during and after
cancer treatment. Technology such as mHealth may

ONCOLOGY NURSING FORUM  SEPTEMBER 2022, VOL. 49, NO. 5

provide opportunities to address challenges in symp-
tom self-management when patients are at home with
limited access to reliable sources for health informa-
tion or to their healthcare providers. Although use
of mobile applications has been emerging in clinical
practice and evidence of the efficacy of mHealth-
based symptom management strategies is increasing,
nurses should proactively seek ways to integrate the
technology into their practice.

Based on the findings of this pilot study, future
research should focus on the feasibility and accept-
ability of the MSY application in larger studies to
achieve sustainable integration of mHealth into
practice. Future studies are also needed for expand-
ing and updating the content and the extent of the
MSY app by addressing thelong-term, ongoing side
effects of chemotherapy. Adding interactive features
to connect patients affected by cancer with their
peers and healthcare providers would improve social
support and support timely symptom management
interventions.

Conclusion

Use of the MSY in conjunction with usual care may
support global health status and physical function-
ing and mitigate depression/sadness in women with
breast cancer undergoing chemotherapy. In this study,
women who used the mobile application were more
satisfied with their symptom management than those
who received usual care only. Because current practice
mainly focuses on individual symptom management
through patient education in outpatient clinics, mobile
technology may provide a more comprehensive, less
burdensome, and more effective patient education for
various symptoms and symptom clusters.
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