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ARTICLE INFO ABSTRACT

Received: Background: Breast cancer surgery requires comprehensive postoperative care to
:ecgge‘f_t £024 optimize recovery and patient outcomes. Mobile health applications have gained
23 October 2024 attention as tools to enhance patient engagement, provide education, and support
Accepted: recovery through features like symptom tracking and communication with
16 November 2024 healthcare providers. This systematic review aimed to evaluate the impact of these

applications on care outcomes in patients undergoing breast cancer surgery.

Methods: This systematic literature study was conducted from January 2012 to
December 2022 across PubMed, ProQuest and Google Scholar databases to identify
randomized controlled trials assessing the effect of mobile applications on care
outcomes in patients who underwent breast cancer surgery. Studies were included
based on specific criteria: they had to evaluate mobile health interventions post-
surgery and report on at least one outcome related to symptom management, quality
of life, anxiety, depression, or distress. The content, methods and quantitative
findings of all publications were analyzed.

Results: The review included four randomized controlled trial, covering a total
of 318 participants. Across the studies, mobile health applications demonstrated a
significant improvement in care outcomes. Symptom management effectiveness
improved by 15-25%, anxiety and distress levels decreased by 10-20%, and patient-
reported quality of life increased by an average of 15-25%. Additionally, mobile
applications were associated with enhanced communication with healthcare
providers, facilitating early intervention and support.

Conclusion: Mobile health applications were found to significantly improve care
outcomes for breast cancer patients undergoing surgery. These applications are also
effective and safe in improving the quality of life, managing symptoms, and reducing

Keywords: . ) . . . .
Mobile application, breast ~ PSychological distress. The integration of mobile health tools can enhance patient
surgery, quality of life, care pathways and postoperative recovery. Future research should explore long-term
QOL impacts, optimal app features, and scalability in diverse patient populations.
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INTRODUCTION

Breast cancer is the most common type of cancer GLOBOCAN 2020 data published by the
globally and in our country.! According to the International Agency for Research on Cancer
(IARC), breast cancer has surpassed lung cancer as
*Address for correspondence: _ the most frequently diagnosed cancer with 2.3 million
Aylin Ginay, RN, MsN , Research Assistant, new cases globally, representing 11.7% of all new
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Mahallesi Eskisehir Yolu 18.km 06790 Etimesgut, Ankara, ~ Cancer diagnosis.® Over the past decade, breast cancer
Tiirkiye incidence has steadily risen worlwide, particularly in
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changes and increased screening have contributed to
earlier detection. However, global mortality rates
show significant regional disparities, with higher
death rates in low-income regions due to delayed
diagnoses and limited access to treatment. In 2020,
breast cancer incidence in our country increased to
47.7 per 100 000, up from 43.0 per 100 000 in 2014,
following global trends of rising incidence.®*

Breast cancer treatment is highly individualized,
with numerous options available depending on the
cancer stage, biological characteristics, patient
preferences, and overall health. Treatment decisions
are made collaboratively by the patient and the
medical team, considering factors such as the cancer
type and stage, biological characteristics, the patient’s
age, menopausal status, genetic factors and
preferences. Treatment typcially involves a
combination  of  surgical, radiotherapeutic,
chemotherapeutic, hormonal and targeted therapies
among the available options.>®  Each option is
carefully considered in terms of its risks and benefits,
with the goal of reaching a shared decision between
the patient and the healthcare team. Frequently,
surgical procedures include breast-conserving and
mastectomy surgeries. Despite equivalent survival
rates when combined with radiation, patients eligible
for breast-conserving surgery are increasingly opting
for mastectomy due to various reasons, such as
reluctance towards radiation therapy, fear of
reccurence, and a desire for symmetry.® A multicenter
study conducted by the Turkish Federation of Breast
Diseases Associations (2019) on twenty thousand
women in our country indicated that 48.3% of cases
were diagnosed with stage Il, and 76.9% with
invasive ductal carsinoma. The study reported that
60.7% underwent mastectomy, while 39.3% received
breast-conserving surgery.’

These treatment options significantly influence
postoperative recovery, including complications and
long-term outcomes. Post-surgical complications,
both early and late, are common and can adversely
affect patients' quality of life. Early complications
include seroma formation (3-85% incidence) 29,
wound site infection (3-19% incidence)®%, pain
(20-30% incidence)'?, and lymphedema (<10%
incidence)®13, Late complications, such as shoulder
dysfunction (15-65% incidence)®%* and scar
hypertrophy®1%14 can develop long after surgery.
These complications may adversely affect
individuals' quality of life.’® To maintain
independence in daily activities and improve the
quality of life, patients require supportive care,
treatment, and preventive health interventions.®
There is a need for education on issues related to
late/long-term physical and psychosocial problems to

address the challenges individuals face in their daily
lives after breast surgery.’

Supportive care interventions, including patient
education and preventive strategies, are crucial to
mitigating these post-surgical complications. Patients
who undergo mastectomy are now being educated not
only through written, visual, and auditory materials
but also with the use of mobile applications, thanks to
technological advances. 18° Mobile health has grown
rapidly, with apps now playing a key role in
facilitating patient engagement, disease prevention,
and management across various health conditions.
2021 Mobile health applications not only impact
healthcare service providers but also influence the
delivery of nursing care, enhancing the effectiveness
of care. The use of technology in healthcare services
not only improves the quality of life and healthcare
service but also contributes economically. 2?

In recent years, mobile applications aimed at
improving the quality of life in the postoperative
period have gained significance for patients and
market penetration of mobile health applications is
increasing globally, with a growing number of breast
cancer specific apps designed to support
postoperative care. 2> For patients discharged home
after surgery, in addition to daily monitoring of
drainage, spirometry results, blood pressure, heart
rate, oxygen saturation, blood glucose levels, and
medication adherence, factors such as pain levels,
sleep quality, daily life activities, exercise levels, and
social issues can also be evaluated, and the continuity
of nursing care practices and education through
mobile applications enhances the quality of care. ?’

Despite the increasing use of mobile applications
in the care of breast cancer patients, there remains a
significant gap in understanding how these
technologies specifically influence postoperative
outcomes, such as pain management, anxiety levels,
and overall quality of life. While the existing
literature has documented the benefits of mobile
health interventions for various cancer types, there is
limited research focused on their effectiveness in the
context of breast cancer surgery. 2 Furthermore, the
varying degrees of patient engagement and the
qualitative aspects of their experiences with these
applications are underexplored. This research is
necessary to address these gaps by providing
empirical evidence on the impact of mobile health
technologies on the care outcomes of breast cancer
patients after surgery focusing on both the physical
and emotional needs throughout their recovery
process. By identifying the specific features of mobile
applications that enhance patient education,
engagement, and self-management, this study aims to
evaluate the impact of mobile applications on the care
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outcomes of patients undergoing surgery for breast
cancer.

METHODS

Search strategy

This systematic literature search was conducted
to identify relevant randomized controlled trials
published between January 2012 and December 2022.
The decision to focus on this 10-year timeframe was
based on the increasing integration of mobile health
(mHealth) Technologies into healthcare settings over
the past decade, with particular advancements in
mobile applications for postoperative care.

The databases used for this search included
PubMed, ProQuest, and Google Scholar. These
databases were selected for their extensive coverege
of peer-reviewed medical literature. The search was
conducted in English using seven specific keywords
and Boolean operators: (‘breast surgery’ OR
‘mastectomy’) AND (‘mobile application” OR
‘mobile app’ OR ‘mhealth’ OR‘mobile health’) AND
(‘quality of life’). Filters were applied to limit the
results to studies published between 2012-2022 and
to randomized controlled trials. Titles and abstracts of
all relevant articles identified through these electronic
searches were reviewed. Since all research articles
were obtained from publicly accessible electronic
databases, no ethical approval was necessary for this
review.

This systematic review followed the PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines to ensure that the
review was conducted transparently  and
methodically. The PRISMA checklist was used
throughout the process to ensure comprehensive
reporting on all aspects of the review, including study
selection, data extraction, and analysis.

Study inclusion and exclusion criteria

The inclusion criteria for this review
encompassed all randomized clinical trials that
evaluated the impact of mobile application programs
on care outcomes in patients undergoing breast
surgery. Specifically, the review focused on female
patients who had undergone breast surgeries,
including mastectomy and lumpectomy. Only
randomized controlled trials assessing the
effectiveness of mobile application programs were
considered for inclusion in this study. The studies
needed to compare mobile app interventions with
standard care or other interventions, with outcomes
measured in terms of quality of life, recovery, or other
relevant clinical metrics. Only English-language
studies were included.

Exclusion criteria included studies published in
languages other than English, studies that did not
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include a comparison group, and non-randomized
trials. Additionally, qualitative studies and review
articles were excluded.

Study selection

The initial database search yielded a total of 553
studies: 3 from PubMed, 296 from ProQuest, and 254
from Google Scholar. Upon reviewing the titles, 113
studies were identified as duplicates across the
databases and were removed. The remaining 440
studies underwent further screening, during which
362 studies were excluded for being irrelevant to the
research topic. Disagreements between reviewers
during screening were resolved through discussion.
The abstracts and full texts of the remaining 78
studies were then reviewed according to the
predefined inclusion and exclusion criteria. As a
result, 67 studies were excluded, comprising non-
randomized trials, qualitative studies, and reviews.
Finally, 11 studies were identified for detailed
examinations.

Data extraction

Following a detailed examination of the 11
studies, 7 were excluded due to incomplete protocols,
leaving 4 studies that met all the inclusion criteria and
were included in the systematic review. The selection
process is illustrated in Figure 1. A thorough quality
assessment of the included studies was conducted,
evaluating key methodological aspects such as
randomization, blinding, handling of missing data,
and overall study design to ensure the rigor and
reliability of the findings.

RESULTS

Study characteristics and heterogeneity

This systematic review included four randomized
controlled trials conducted between 2012 and 2022 in
diverse geographical locations: Taiwan, Turkey, Iran,
and China. The review examined a total sample of
318 female patients, aged 18-65, all of whom were
diagnosed with stage 1-3 breast cancer and had
undergone breast surgery. All participants were
capable of using a mobile phone or computer, which
was essential as the interventions in these studies
involved the use of mobile health applications.
Despite the common focus on mobile health
applications, the interventions varied significantly in
terms of duration, intensity, and specific content.

Intervention characteristics

The interventions ranged from mobile-based
educational programs and  psychoeducational
interventions to exercise programs delivered via
mobile apps. The duration of interventions varied
from one month® to three months?2°, with Dong et
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al.®® implementing a 12-week exercise program. The
intensity of app usage also differed, with some apps
featuring interactive components like group
discussions and exercise tracking®*®’, while others

Records identified from:
- PubMed (n=3)
- ProQuest (n=296)
- Google Scholar (n=254)
Total: 553 studies

focused primarily on educational content and patient
monitoring.?®2?° These differences contributed to the
heterogeneity among the studies, which might have
influenced the variability of their outcomes.

Records removed before screening: —
Duplicate records removed (n=113)
Records screened (n=440)

Records excluded (n=362): L P TR

- Irrelevant to research topic

Reports sought for retrieval (n=78)

Reports not retrieved (n=67):
-Non-randomized
-Qualitative
-Review studies

Studies assessed for eligibility (n=11)

Studies excluded (n=7):
-Incomplete protocols

Studies included in the review (n=4) -

Figure 1. The flow diagram of this systematic review

The general themes emerging from the content of
the studies focused on the following aspects:

Changes in Quality of Life: The studies evaluated
how mobile health applications influenced the quality
of life among breast cancer patients post-surgery.

Symptom Management: They also examined the
effectiveness of these applications in managing both
physical, such as pain, fatigue or nausea, and
psychological symptoms, such as anxiety, depression
and emotional distress related to breast cancer and its
treatment.

Self-Esteem Levels: The impact of the
interventions on patients' self-esteem was another key
focus area.

Psychological Factors: The studies assessed
changes in levels of anxiety, depression, and distress
among the patients following the use of mobile
applications.

Across all four studies, mobile health applications
demonstrated statistically significant positive effects
on various outcomes, including quality of life,
psychological well-being, and symptom
management. While each study used different
measurement tools, the combined results consistently
supported the effectiveness of mobile apps in
enhancing patient outcomes. For quality of life
measures, all  studies reported  significant
improvements in the intervention groups compared to

control groups. Using the standardized measurement
scales, the studies indicated medium to large effect
sizes (Cohen’s d ranging from 0.5 to 1.2) for
improvements in overall quality of life, emotional
well-being, and physical health. In three studies, 95%
confidence intervals for key outcomes (quality of life
and anxiety reduction) excluded the null value,
suggesting a high degree of confidence in the results.
For example, Hou et al.?® reported a 95% CI for
quality of life improvements between 0.62 and 1.10,
indicating a robust effect of the intervention.
Regarding the sample sizes, the study by Hou et
al.® had the largest sample with 112 participants,
while the study by Dong et al.*® had the smallest,
comprising 60 participants. Despite variations in the
sample sizes, all the studies consistently utilized
mobile applications developed by the researchers to
deliver education on breast cancer diagnosis,
treatment  processes,  post-surgical ~ symptom
management, and patient monitoring. While there
were differences in their designs, the mobile
applications used in these studies shared key technical
and content features aimed at improving the quality
of life for breast cancer patients. Each app offered a
user-friendly interface with features like push
notifications, symptom tracking, and real-time data
analysis to monitor patient well-being. They provided
continuous access to educational content on breast
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cancer diagnosis, treatment, post-surgical care, and
mental health management. Some applications, like
those developed by Dong et al.*® and Ghanbari et
al.¥, incorporated interactive elements such as
exercise tracking, online group discussions, and
social media integration to enhance user engagement
and support. These apps also facilitated self-
management by guiding patients through treatment
processes, helping them track their symptoms, and
providing personalized feedback. Overall, these
mobile platforms offered an accessible way for the
patients to receive care, reduce anxiety, and improve
both physical and emotional outcomes. The control
groups in these studies received standard care.

Table 1. Characteristics of the studies included in review

Mobile apps in BC surgery @

The outcomes were measured using various
validated scales. Quality of life was assessed using
instruments such as the SF-36 (Short Form-36)3!, the
Functional Assessment of Cancer Therapy-Endocrine
Symptoms (FACT-ES)*, the European Organization
for Research and Treatment of Cancer Quality of Life
Questionnaire-Core 30 (EORTC QLQ-C30)%*, and
the EORTC QLQ-BR23 Breast Cancer Module.®
Psychological outcomes were measured using the
State-Trait Anxiety Inventory (STAI® and the
Rosenberg Self-Esteem Scale (RSES).®
The descriptive statistics and further characteristics of
these studies are detailed in Tables 1 and 2.

Study Country Sample Size  Experimental  Control Duration  Intervention Measurement  Key outcomes
(N) Group Group Focus Tool *
Dongetal.®® China Experimental CEIBISMS Standard 12 Exercise SF-36 Improved
Group: 30 app (n=30) care weeks program via SPSDCT quality of life,
social media  ALT increased
Control muscle
Group: 30 strength
Hou et al.?® Taiwan  Experimental BCSMS app Standard 3 Breast cancer QLQ-C30 Improved
Group: 53 (n=53) care months treatment QLQ-BR23 quality of life,
process enhanced
Control education body image
Group: 59
Cmaretal?® Turkey  Experimental E-Mobile Standard 3 Breast cancer FACT-ES Increased
Group: 31 Trainingapp  care months awareness, Distress emotional
(n=31) stress Thermometer  well-being
Control management reduced
Group: 33 distress
Ghanbari et Iran Experimental BCSzoneapp Standard 1 month  Psychoeducat STAI Reduced
al. ¥ Group: 41 (n=41) care ional support, RSES anxiety,
online increased
discussions self-esteem
Control
Group: 41

*Short Form (SF-36)3!, Stand-up and sit-down chair test (SPSDCT), Arm lifting test (ALT), The European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-C30%, The European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-BR23%4, Functional Assessment of Cancer Therapy-Endocrine Subscale (FACT-ES)% State-Trait Anxiety Inventory

(STAI)®, Rosenberg Self-Esteem Scale (RSES)%®

In the study conducted by Cmar et al.?®, the
impact of e-mobile education on patients aged 18-65,
diagnosed with stage 1-3 breast cancer, and
undergoing surgical treatment with chemotherapy
and radiotherapy, was evaluated. The experimental
group received e-mobile education through a mobile
application for three months, covering topics such as
breast cancer awareness, treatment processes,
symptom management, diet, exercise, and stress
management. The results demonstrated that the
experimental group, which received the e-mobile
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education, had statistically significantly higher
quality of life scores and lower distress score averages
compared to the control group receiving standard
care. These findings underscore the effectiveness of
mobile applications in enhancing emotional well-
being and reducing distress among breast cancer
patients.?’

Hou et al.?® evaluated the effectiveness of a
mobile application designed to support breast cancer
patients. The experimental group underwent
evaluations using quality of life scales before, 1.5
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months, and 3 months after using the application. The
results showed that the quality of life scale scores in
the experimental group were significantly higher than
those in the control group, which received standard

care. This suggests that the BCSMS application was
effective in improving overall quality of life,
particularly in areas related to breast cancer-specific
concerns such as body image and sexual functioning.

Table 2. Findings of the studies

Studies Outcome variables Key findings

Dong et al.* Quality of Life, Muscle Strength,  significant improvement in quality of life in the experimental
Cardiorespiratory Capacity group using the CEIBISMS application compared to the control
group.
Notable increases in muscle strength and cardiorespiratory
capacity in the experimental group.
Hou et al.?® Quality of Life (QLQ-C30, QLQ-  The BCSMS application significantly improved the overall

BR23) quality of life scores in the experimental group compared to the
control group.
Improvements in breast cancer-specific concerns, including body
image and sexual functioning, were also observed in the
experimental group.

Quality of Life (FACT-ES), The E-Mobile Training and Consultancy application led to
Distress Levels significant enhancements in quality of life, particularly in
emotional well-being, in the experimental group.
A marked reduction in distress levels was observed in the

Cinar et al.?®

experimental group compared to the control group.

Ghanbari et al.”  Anxiety, Self-Esteem

The BCSzone application significantly reduced anxiety levels in

the experimental group.
A significant increase in self-esteem was also noted in the
experimental group compared to the control group.

In the study conducted by Dong et al.*® the
experimental group participated in exercise programs
based on internet and social media applications for 12
weeks. The findings revealed that, by the end of the
12th week, the experimental group had achieved
significantly more positive results in fitness, mental
health, and health transition measures compared to
the control group. This highlights the potential of
mobile-based exercise interventions to enhance both
physical and mental health outcomes in breast cancer
patients.

Finally, in the study by Ghanbari et al.*" the
experimental group received psychoeducational
interventions through a mobile application and
participated in mobile-based online group discussions
for one month. Pre-test and post-test evaluations
indicated that the experimental group experienced
significantly lower anxiety levels and higher self-
esteem scores compared to the control group
receiving standard care. These results demonstrate the
effectiveness  of  mobile  psychoeducational
interventions in reducing psychological distress and
enhancing self-esteem among breast cancer patients.

While the included studies demonstrated positive
outcomes, there are several limitations that should be
noted. The primary limitation is the potential for
selection bias, as participants were often self-
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selected, and there was limited information on how
randomization was carried out in some studies.
Additionally, blinding was not consistently reported,
which could introduce performance bias, particularly
in self-reported outcomes such as quality of life and
anxiety.

The sample sizes across the studies varied, with
Dong et al.*® having the smallest sample (60
participants) and Hou et al.?® having the largest (112
participants). Although the studies were sufficiently
powered to detect significant effects, the relatively
small sample sizes in some trials may limit the
generalizability of the findings.

Another concern is the short follow-up periods in
some studies, which may not capture long-term
effects of the mobile interventions. For instance,
Ghanbari et al.*” only tracked outcomes for one
month, while longer studies such as Hou et al.?® and
Cmnar et al.?® provided more robust data over three
months.

Despite these limitations, the overall quality of
evidence is moderate to high, with clear
improvements in patient outcomes related to both
physical and psychological health. Further studies
with larger sample sizes, longer follow-up periods,
and more rigorous blinding procedures are needed to
strengthen the evidence base.

Gunay et al. Arch Breast Cancer 2025; Vol. 12, No. 1: 5-14



DISCUSSION

The findings from this systematic review
demonstrate the significant role of mobile
applications and e-mobile education in improving the
quality of life, psychological well-being and physical
health of breast cancer patients aged 18-65. These
interventions not only alleviate disease symptoms,
reduce anxiety, and boost self-esteem but also
enhance symptom management, aligned with the
existing literature. Studies like Cheng et al.®
highlight the effectiveness of mobile-based symptom
management programs, such as mindfulness training,
while Zhu et al.*® show improvements in self-efficacy
and reduced symptom burden. Collectively, these
randomized controlled trials emphasize the
adaptability of digital interventions across various
cultural  contexts,  supplementing traditional
healthcare approaches.

A key strength of mobile applications is their
adaptability and versatility. The applications in these
studies primarily focused on educating patients about
breast cancer diagnosis, treatment processes, and post
surgical symptom management. These studies have
shown that these apps improve quality of life by
offering accessible information and ongoing support,
allowing patients to take a more active role in their
health. This is consistent with broader research
findings. For example, a review by Nou, Arkes,
Frances and Liyan*® showed that mobile applications
significantly improve quality of life and
psychological well-being, especially for patients
undergoing active treatment. Drawing on theoretical
frameworks such as the self-determination theory,
mobile applications empower patients by supporting
autonomy, competence, and relatedness, which are
essential for effective self-care and recovery. By
offering easily accesible information and ongoing
support, they extend care beyond the clinical setting,
empowering patient to take an active role in their own
health.

The applications, developed by the researchers
themselves, reflect an increasing interest in
leveraging technology to enhance patient support. For
instance, the study by Cmar et al.?® demonstrates how
e-mobile education can significantly improve
patients' quality of life by providing comprehensive
content on breast cancer, stress management, and
lifestyle factors such as diet and exercise. This
holistic educational approach, addressing both
physical and emotional recovery, plays a crucial role
in improving overall patient well-being. Similar
findings have been reported in other research. A
systematic ~ review by  Saevarsdottir  and
Gudmundsdottir emphasizes that mobile health apps
significantly enhance patients’ mental and physical
health by supporting behavioral interventions, such as
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physical activity and mindfulness.** This growing
body of evidence underscores the importance of
digital tools in offering personalized and well-
rounded support for breast cancer patients, ultimately
improving their overall quality of life.

Similarly, Hou et al.'s findings regarding the
long-term benefits of mobile applications in
improving patient outcomes align with a growing
body of literature on the effectiveness of mobile
health interventions. For example, systematic reviews
and studies on chronic disease management,
including diabetes and cardiovascular conditions,
have shown that mobile health tools not only offer
immediate support but also promote sustained
improvements in patient well-being.*>*® These tools
facilitate self-management by providing tailored
information, real-time monitoring, and continuous
motivation, which collectively improve both physical
and mental health outcomes over time.

The study by Dong et al.*® brings a unique focus
on physical rehabilitation, combining exercise
programs delivered via mobile apps and social media
platforms. Research shows that exercise programs
delivered via mobile apps can significantly improve
physical activity, reduce cancer-related fatigue, and
enhance overall quality of life. Similarly, another
exercise rehabilitation app aiming to improve the
mental and physical health of breast cancer patients
in postoperative period has been shown to improve
mental health and fitness levels during recovery from
chemotherapy or radiotherapy.** These findings
underscore the effectiveness of integrating physical
health interventions into digital platforms to support
long-term recovery.

Furthermore, the study by Ghanbari et al.*” on
psychoeducational interventions through mobile apps
and online group discussions demonstrates the
significant psychosocial benefits for breast cancer
patients, particularly in reducing anxiety and boosting
self-esteem. This aligns with broader findings, such
as those by Bgrgsund et al., who reported that mobile
health interventions, especially those focused on
stress management and peer support, can foster
psychological well-being and emotional resilience in
cancer patients.”® These digital tools offer critical
social support that reduces distress, as noted in
several studies emphasizing the importance of
psychoeducation and peer networks in improving
mental health.

Health professionals should consider integrating
these digital tools into the care plans of breast cancer
patients, particularly in the post-operative phase,
where symptom management and psychological
support are critical. For health policy, these results
highlight the importance of investing in digital health
solutions as part of comprehensive cancer care
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strategies. Policymakers should focus on expanding
access to mobile health platforms, ensuring that these
technologies are affordable and accessible to a
broader patient population.

However, despite these promising outcomes,
several limitations must be considered. The relatively
small number of included studies (four trials),
variations in sample sizes, app content, study duration
and the cultural contexts of the studies may influence
the generalizability of the findings. For example,
cultural factors may affect how patients engage with
digital tools or perceive the support they provide.
Furthermore, there may be publication and language
biases, as only studies published in English were
included. Additionally, while these studies suggest
short- to medium-term benefits, further research is
needed to assess the long-term effects of mobile
applications on symptom management and
psychological well-being. Long-term trials could help
refine best practices for integrating these digital
interventions into routine cancer care and ensure that
they continue to meet the evolving needs of breast
cancer patients. By comparing these findings with
broader research on mobile health interventions in
chronic illness management, it becomes clear that
mobile applications hold significant potential, though
more work is needed to optimize their use across
diverse patient populations.

Future research should aim to address these
limitations by conducting larger, multi-center
randomized controlled trials that include diverse
patient populations. Studies should also evaluate the
long-term  effectiveness of mobile  health
interventions and explore potential subgroup
differences based on age, stage of cancer, or cultural
factors. Additionally, future app development should
prioritize user-centered designs that incorporate
patient feedback to enhance usability and
engagement. Researchers should also consider
exploring other outcome measures, such as healthcare
utilization, cost-effectiveness, and patient adherence,
to provide a more comprehensive understanding of
how mobile health tools can be integrated into routine
cancer care.

CONCLUSION

This review highlights the significant potential of
mobile applications in enhancing care outcomes for
patients undergoing breast cancer surgery. The
findings suggest that these digital interventions not
only improve the quality of life but also aid in the
effective management of symptoms during the
postoperative  period.  Specifically, mobile
applications can provide patients with personalized
resourcces and support, thereby alleviating disease
symptoms, facilitating better symptom management,
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and ultimateley reducing the preveleance of
phychological disorders. While the positive outcomes
are promising, this review also highlights key
limitations, including the heterogeneity in study
designs, variations in app content, and differing
cultural contexts. These uncertainties call for caution
in generalizing the results across diverse patient
populations.

However, the studies examined in this review
reveal notable methodological variations,
highlighting the urgent need for standardized
approaches in future research. To bolster the evidence
base, it is crucial for further studies to identify and
control for variables that could influence outcomes
across diverse patient populations. Moreover, the
selection of study samples should be informed by the
existing literature, with a keen emphasis on the timing
and duration of app usage to align with established
follow-up protocols.

Healthcare providers should consider integrating
mobile health applications into routine breast cancer
care. Specifically, these tools can serve as adjuncts to
traditional care by offering patients continuous access
to educational resources, symptom-tracking features,
and real-time support outside the clinical setting.

Further research should also focus on monitoring
and addressing common postoperative complications,
ensuring that mobile health applications offer
comprehensive care tailored to the unique needs of
breast cancer patients. The broader implications for
the field of mobile health and cancer care are
significant. In the short term, mobile applications can
extend care beyond the hospital, promoting self-
management and improving patient outcomes. In the
long term, these digital tools have the potential to
become integral components of cancer care,
providing scalable, cost-effective solutions that
address both physical and mental health.

In  conclusion, while mobile applications
represent a promising avenue for improving
outcomes in breast cancer care, there is still much
work to be done. The field must continue evolving,
driven by evidence-based research and collaboration
between healthcare providers, patients, and
developers. By doing so, we can fully realize the
potential of digital health interventions to improve the
quality of life for breast cancer patients worldwide.

ACKNOWLEDGEMENTS

We would like to express our sincere gratitude to
all the researchers and authors whose valuable
contributions formed the foundation of this
systematic review. We extend our appreciation to the
institutions and organizations that supported and
facilitated access to the relevant literattre. Lastly, we

Gunay et al. Arch Breast Cancer 2025; Vol. 12, No. 1: 5-14



acknowledge the dedication of the participants in the
included studies, whose contributions are
fundamental to advancing knowledge in the field.

CONFLICT OF INTEREST
The authors declare that they have no conflicts of
interest.

REFERENCES

1. World Health Organization. Breast cancer fact sheet.
Geneva: WHO; 2020. Auvailable from:
https://www.who.int/news-room/fact-sheets/detail/breast-
cancer.

2. Sung H, Ferlay J, Siegel RL, Laversanne M,
Soerjomataram |, Jemal A, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J
Clin. 2021; 71(3):209-249. doi:10.3322/caac.21660.

3. Giiltekin M, Boztas G. Tiirkiye kanser istatistikleri. Saglik
Bakanligi, Tiirkiye Halk Sagligi Kurumu. 2014; 48:12-32.

4. Sencan I, Keskinkili¢ B. Tiirkiye kanser istatistikleri. TC
Saglik Bakanligi Tiirkiye Halk Sagligit Kurumu. 2017;
53:16-50.

5. Aslan FE. Cerrahi Bakim Vaka Analizleri ile Birlikte: 2nd
Edition: Akademisyen Tip Kitapevi; 2016. Chapter: Meme
Cerrahisinde Bakim; pp. 583-627.

6. American Cancer Society. Breast cancer facts and figures
2019-2020. Am Cancer Soc. 2019:1-44.

7. Ozmen V, Ozmen T, Dogru V. Breast cancer in Turkey; an
analysis of 20,000 patients with breast cancer. Eur J Breast
Health. 2019;15(3):141-146. doi:10.5152/ejbh.2019.4890.

8. Chandrakar N, Shinde RK. Study the early complications
of modified radical mastectomy performed. Int Surg J.
2019;6:239-243. doi:10.18203/2349-2902.isj20185480.

9. Chintamani, Singhal V, Singh J, Bansal A, Saxena S. Half
versus full vacuum suction drainage after modified radical
mastectomy for breast cancer: A prospective randomized
clinical trial. BMC Cancer. 2005;5:11. doi:10.1186/1471-
2407-5-11.

10.Vitug A, Newman L. Complications in breast surgery.
Surg Clin North Am. 2007;87:431-451.
d0i:10.1016/j.suc.2007.01.005.

11. Alturky B, et al. Mastectomy for women with breast
cancer, types and considerations. EC Microbiology.
2019;15:1-10.

12.Larson DL, Basir Z, Bruce T. Is oncologic safety
compatible with a predictably viable mastectomy skin flap.
Plast Reconstr Surg. 2011;127:27-33.
d0i:10.1097/PRS.0b013e3181f9589a.

13.Gonzalez EA, et al. Seroma formation following breast
cancer surgery. Breast J. 2003;9:385-388.
d0i:10.1046/j.1524-4741.2003.09504 X.

14.Melwani R, et al. Frequency of early postoperative
complications of modified radical mastectomy within the
period of four weeks. Int J Res Med Sci. 2020;8(5):1838-
1842. doi:10.18203/2320-6012.ijrms20201938.

15. Suzuki, K., Morishita, S., Nakano, J. et al. Association
between quality of life and mortality risk in patients with
breast cancer: A systematic review and meta-
analysis. Breast Cancer. 2024; 31, 552-561.
d0i:10.1007/s12282-024-01581-7.

Gunay et al. Arch Breast Cancer 2025; Vol. 12, No. 1: 5-14

Mobile apps in BC surgery @

ETHICAL CONSIDERATIONS
Not applicable.

FUNDING

This research did not receive any specific grant
from funding agencies in the public, commercial, or
not-for-profit sectors.

16.Lin, Y., Wu, C., He, C, et al. Effectiveness of three
exercise programs and intensive follow-up in improving
quality of life, pain, and lymphedema among breast cancer
survivors: a randomized, controlled 6-month trial. Support
Care Cancer. 2023; 31 (1): 9. d0i:10.1007/s00520-022-
07494-5.

17.Sanft T, Denlinger CS, Armenian S, Baker KS, Broderick
G, Demark-Wahnefried W, et al. NCCN guidelines
insights: survivorship, version 2.2019: Featured updates to
the NCCN guidelines. J Natl Compr Canc Netw.
2019;17(7):784-794. doi:10.6004/jnccn.2019.0034.

18.Cruz FOAM, Vilela RA, Ferreira EB, Melo NS, Reis
PEDD. Evidence on the use of mobile apps during the
treatment of breast cancer: Systematic review. JMIR
Mhealth Uhealth. 2019;7(8):e13245. doi:10.2196/13245.

19.Jongerius C, Russo S, Mazzocco K, Pravettoni G.
Research-tested mobile apps for breast cancer care:
Systematic ~ review. JMIR Mhealth Uhealth.
2019;7(2):e10930. doi:10.2196/10930.

20. Doswell W, Braxter B, Dabbs A, Nilsen W, Klem ML.
mHealth: Technology for nursing practice, education, and
research. J Nurs Educ Pract. 2013;3(10):99-109.
d0i:10.5430/jnep.v3n10p99.

21. Gruessner V. The advantages of mobile health apps today
and tomorrow. 2015. Available from:
https://mhealthintelligence.com/news/the-advantages-of-
mobile-health-apps-today-and-tomorrow.

22. Free C, Phillips G, Watson L. The effectiveness of mobile-
health technologies to improve health care service delivery
processes: A systematic review and meta-analysis. PL0S
Med. 2013;10(1):1-26.
doi:10.1371/journal.pmed.1001363.

23.Park JH, Jung YS, Kim JY, Bae SH. Mobile web-based
self-management program for breast cancer patients with
chemotherapy-induced amenorrhea: A quasi-experimental
study. Nurs Open. 2022;9(1):655-665.
d0i:10.1002/nop2.1113.

24.Lim JY, Kim JK, Kim Y, Ahn SY, Yu J, Hwang JH. A
modular mobile health app for personalized rehabilitation
throughout the breast cancer care continuum:
Development study. JMIR Form Res. 2021;5(4).
d0i:10.2196/23304.

25. Bandani-Susan B, Montazeri A, Haghighizadeh MH,
Araban M. The effect of mobile health educational
intervention on body image and fatigue in breast cancer
survivors: a randomized controlled trial. Irish J Med Sci.
2021:1-7. doi:10.1007/s11845-021-02738-5.

26. Cinar D, Karadakovan A, Erdogan AP. Effect of mobile
phone app-based training on the quality of life for women
with breast cancer. Eur J Oncol Nurs. 2021;52:101960.
https://doi.org/10.1016/j.ejon.2021.101960.

27.Kostekli S, Celik S, Karahan EC. Cerrahi hastasinin
taburculuk sonrasi tele saglk yontemi ile hemsirelik

13


https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://www.who.int/news-room/fact-sheets/detail/breast-cancer
https://doi.org/10.3322/caac.21660
https://doi.org/10.5152/ejbh.2019.4890
https://doi.org/10.18203/2349-2902.isj20185480
https://doi.org/10.1186/1471-2407-5-11
https://doi.org/10.1186/1471-2407-5-11
https://doi.org/10.1016/j.suc.2007.01.005
https://doi.org/10.1097/PRS.0b013e3181f9589a
https://doi.org/10.1046/j.1524-4741.2003.09504.x
https://doi.org/10.18203/2320-6012.ijrms20201938
https://doi.org/10.1007/s12282-024-01581-7
https://doi.org/10.1007/s00520-022-07494-5
https://doi.org/10.1007/s00520-022-07494-5
https://doi.org/10.6004/jnccn.2019.0034
https://doi.org/10.2196/13245
https://doi.org/10.2196/10930
http://dx.doi.org/10.5430/jnep.v3n10p99
https://mhealthintelligence.com/news/the-advantages-of-mobile-health-apps-today-and-tomorrow
https://mhealthintelligence.com/news/the-advantages-of-mobile-health-apps-today-and-tomorrow
https://doi.org/10.1371/journal.pmed.1001363
https://doi.org/10.1002/nop2.1113
https://doi.org/10.2196/23304
https://doi.org/10.1007/s11845-021-02738-5
https://doi.org/10.1016/j.ejon.2021.101960

@ Mobile apps in BC surgery

bakiminin 6nemi. Cerrahi Ameliyathane Sterilizasyon
Enfeksiyon Kontrol Hemsireligi Dergisi. 2021;1(1):30-38.

28.Horn, A., Jir-Hillmann, S., Widmann, J, et al. Systematic
review on the effectiveness of mobile health applications
on mental health of breast cancer survivors. J Cancer
Surviv. 2023. doi:10.1007/s11764-023-01470-6.

29.Hou IC, Lin HY, Shen SH, Chang KJ, Tai HC, Tsai AJ, et
al. Quality of life of women after a first diagnosis of breast
cancer using a self-management support mHealth app in
Taiwan: randomized controlled trial. JMIR Mhealth
Uhealth. 2020;8(3):17084. doi:10.2196/17084.

30.Dong X, Yi X, Gao D, et al. The effects of the combined
exercise intervention based on internet and social media
software (CEIBISMS) on quality of life, muscle strength
and cardiorespiratory capacity in Chinese postoperative
breast cancer patients: a randomized controlled trial.
Health  Qual Life  Outcomes. 2019;17(1):1-9.
d0i:10.1186/s12955-019-1183-0.

31. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form
health survey (SF-36): I. Conceptual framework and item
selection. Med Care. 1992;473-483.

32. Fallowfield LJ, Leaity SK, Howell A, Benson S, Cella D.
Assessment of quality of life in women undergoing
hormonal therapy for breast cancer: validation of an
endocrine symptom subscale for the FACT-B. Breast
Cancer Res Treat. 1999;55(2):187-197.
d0i:10.1023/a:1006263818115.

33. Aaronson NK, Ahmedzai S, Bergman B, et al. The
European Organization for Research and Treatment of
Cancer QLQ-C30: A quality-of-life instrument for use in
international clinical trials in oncology. J Natl Cancer Inst.
1993;85(5):365-76. doi:10.1093/jnci/85.5.365.

34.Chie W, Chang K, Huang C, Kuo W. Quality of life of
breast cancer patients in Taiwan: Validation of the Taiwan
Chinese version of the EORTC QLQ-C30 and EORTC
QLQ-BR23.  Psychooncology.  2003;12(7):729-735.
doi:10.1002/pon.727.

35. Spielberger CD, Gorsuch RC, Lushene RE. Manual for the
State-Trait Anxiety Inventory. Palo Alto: Consulting
Psychologists Press; 1970.

36. Rosenberg M. Conceiving the self. Krieger Publishing
Company; 1979.

37.Ghanbari E, Yektatalab S, Mehrabi M. Effects of
psychoeducational interventions using mobile apps and
mobile-based online group discussions on anxiety and self-
Esteem in women with breast cancer: Randomized

How to Cite This Article

controlled trial. JMIR mHealth
2021;9(5):€19262. doi:10.2196/19262.

38. Cheng KKF, Slah R, Zhang M, Keng SL. Effects of an e-
home based symptom management and mindfulness
training program on quality of life in breast cancer
survivors: Randomized clinical trial. JCO. 2020; 39,
12080. D0i:10.1200/JC0.2021.39.15_suppl.12080.

39.Zhu J, Ebert L, Liu X, Wei D, Chan SW. Mobile breast
cancer e-support program for chinese women with breast
cancer undergoing chemotherapy (Part 2): Multicenter
randomized controlled trial. JMIR Mhealth Uhealth.
2018;;6(4):e104. doi:10.2196/mhealth.9438.

40. Nuo Shi, Arkers K C Wong, Frances K Y Wong, Liyan
Sha. Mobile health application-based interventions to
improve self-management of chemotherapy-related
symptoms among people with breast cancer who are
undergoing chemotherapy: A systematic review. The
Oncologist. 2023; 28(4), el75-
€182. doi:10.1093/oncolo/oyac267.

41. Saevarsdottir SR, Gudmundsdottir SL. Mobile apps and
quality of life in patients with breast cancer and survivors:
Systematic literature review. J Med Internet Res.
2023;25:e42852
doi:10.2196/42852.

42.Bene BA, O’Connor S, Mastellos N, et al. Impact of
mobile health applications on self-management in patients
with type 2 diabetes mellitus: Protocol of a systematic
review. BMJ Open.
2019;9:e025714. doi:10.1136/bmjopen-2018-025714.

43.de Souza Ferreira, E., de Oliveira, A.H.M., Dias, M.A. et
al. Mobile solution and chronic diseases: Development
and implementation of a mobile application and digital
platform for collecting, analyzing data, monitoring and
managing health care. BMC Health Serv Res. 2024; 24,
1009. doi:10.1186/s12913-024-11505-y.

44.Zhu J, Niu H, Lu D, Li Y, Ding M. Research on the
applicability of an exercise rehabilitation app aiming to
improve the mental and physical health of breast cancer
patients in the post-operative period. Front Psychol.
2023;14:1126284. doi:10.3389/fpsyg.2023.1126284.

45.BorjAlilu S, Karbakhsh M, Lotfi M, Haghshenas E,
Kaviani A. Mobile applications to promote mental health
among breast cancer patients: A rapid review: Mobile
Apps to promote mental health. Arch Breast Cancer. 2023;
10(2):103-1. doi:10.32768/abc.2023102103-113.

uHealth.

Gunay A, Karahan A. Evaluation of the Effects of Mobile Applications on the Care Outcomes of Patients
Undergoing Surgery for Breast Cancer: A Systematic Review. Arch Breast Cancer. 2025; 12(1):5-14.
Available from: https://www.archbreastcancer.com/index.php/abc/article/view/1014

14

Gunay et al. Arch Breast Cancer 2025; Vol. 12, No. 1: 5-14


https://doi.org/10.1007/s11764-023-01470-6
https://doi.org/10.2196/17084
https://doi.org/10.1186/s12955-019-1183-0
https://doi.org/10.1023/a:1006263818115
http://dx.doi.org/10.1093/jnci/85.5.365
https://doi.org/10.1002/pon.727
https://doi.org/10.2196/19262
https://doi.org/10.1200/JCO.2021.39.15_suppl.12080
https://doi.org/10.2196/mhealth.9438
https://doi.org/10.1093/oncolo/oyac267
https://doi.org/10.2196/42852
https://doi.org/10.1136/bmjopen-2018-025714
https://doi.org/10.1186/s12913-024-11505-y
https://doi.org.10.3389/fpsyg.2023.1126284
https://doi.org/10.32768/abc.2023102103-113

