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Abstract
Background: Long-term breast cancer survivors often continue to experience physical and psychological sequelae, despite
being cancer-free; these challenges can negatively impact their quality of life and self-efficacy. Mobile health interventions
constitute a promising strategy for providing personalized support. However, the feasibility and acceptability of these tools in
long-term breast cancer survivors have not yet been sufficiently explored.
Objective: This study aimed to evaluate the feasibility and acceptability of the CUMACA-M, a digital health app designed to
improve the quality of life and self-efficacy in long-term breast cancer survivors.
Methods: A single-arm feasibility pilot study was conducted with pre- and post-intervention evaluations. Participants were
recruited from the Navarra Breast Cancer Association (Saray), a nonprofit organization supporting individuals with breast
cancer in Navarra, Spain. The inclusion criteria included being female, being aged ≥18 years, having been diagnosed with
breast cancer, and being disease-free for at least 5 years after primary treatment. The participants used the CUMACA-M app
for 3 months. Feasibility was assessed through recruitment and completion rates, whereas acceptability was measured using the
System Usability Scale and open-ended qualitative questions. Changes in quality of life and self-efficacy were analyzed with
the Quality of Life-Cancer Survivors (QOL-CS) scale and the Self-Efficacy to Manage Chronic Disease Scale. Paired t tests
were performed for pre-post comparisons.
Results: A total of 23 women (mean age =52.8, SD 6.1 years) participated, with a 100% retention rate. The System Usability
Scale score (mean 80.8, SD 15.2) indicated excellent usability. The health advice module received the highest level of
satisfaction, whereas the nutrition and physical activity modules received suggestions for improvement. With respect to the
clinical outcomes, no statistically significant differences were found between the pre- and post-intervention scores on the
QOL-CS (total score: pre=5.96, SD 1.08; post=5.72, SD 1.20; P=.07) or the Self-Efficacy to Manage Chronic Disease Scale
(total score: pre=6.57, SD 1.90; post=6.26, SD 1.82; P=.40). However, a reduction was observed in the QOL-CS spiritual
well-being subscale (pre=5.35, SD 1.13; post=4.93, SD 1.22; P=.05).
Conclusions: As a pioneering digital intervention for long-term breast cancer survivors, CUMACA-M appears to be a
potentially viable and acceptable intervention for this population, as suggested by the high level of usability and absence of
dropouts. However, the findings should be interpreted with caution because of the limited sample size and the short follow-up
period. The lack of significant changes in quality of life or self-efficacy may be influenced by these constraints. Future studies
with larger, more diverse samples and longer follow-up periods are needed to more robustly assess the long-term impact of this
intervention.
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Introduction
Breast cancer is the second most diagnosed cancer world-
wide, with 2,296,340 new cases in 2022, surpassed only
by lung cancer [1]. In the same year, breast cancer caused
666,103 deaths, making it the fourth leading cause of cancer
death worldwide [1].

Despite the high incidence, advances in early detec-
tion, surgical techniques, and personalized treatments have
contributed to reducing mortality from breast cancer and
reaching net survival rates close to 90% at 5 years and 80% at
10 years [2-5]. However, despite advances in treatments and
increased long-term survival, breast cancer survivors often
continue to express needs that are not covered by health
services [6,7]. In many cases, treatments lead to persistent
side effects and late effects, such as lymphedema, cardiotox-
icity, cognitive impairment, pain, and fatigue, which affect
survivors’ quality of life (QOL) [8-10]. Moreover, emotional
problems such as depression, anxiety, and fear of recurrence
are common [10-12]. In this context, the digital transforma-
tion of health care is gaining increasing relevance because
the use of information and communication technologies in the
sector allows new forms of access and monitoring for patients
with complex needs [13].

The COVID-19 pandemic has accelerated these new
realities in access to health services, such as telehealth and
telemedicine, from any point and at any distance [13]. Thus,
the use of information and communication technologies in
health or digital health technologies (eHealth) is proposed as
an innovative strategy for improving aspects, such as barriers
due to distance, time, and cost, in addition to being a great
advantage for allowing access to many patients at the same
time and at any time and place [13,14].

Within the field of eHealth, mobile health—which refers
to the use of mobile devices, such as smartphones, tab-
lets, smartwatches, and other wireless devices, to support
medical and public health practices—is notable [15]. These
devices offer multiple functionalities, including telephone
calls, sending and playing multimedia content, access to the
internet, and support for computer apps, making it easier for
patients to self-manage their disease [15].

Numerous digital health interventions have been imple-
mented [16]. However, the evidence of the benefits of
these interventions in cancer survivors remains limited [17],
with some exceptions of studies that have demonstrated
its effectiveness in improving psychological aspects, QOL,
and self-efficacy [16-18]. At the international level, suc-
cessful experiences with personalized digital interventions
have been documented. For example, in the Netherlands,
a program that provided psychosocial support and promo-
ted healthy lifestyles among patients who had completed
primary treatments (eg, surgery, chemotherapy, or radiother-
apy) between 1 and 12 months after diagnosis was developed

[19]. However, despite advances in this field, mobile health
tools designed specifically for breast cancer survivors remain
narrow in scope, as evidenced by a systematic review
highlighting the scarcity of mobile apps tailored to individual
needs [20]. In addition, studies focusing on the population of
long-term cancer survivors, that is, people who are free of the
disease for at least 5 years from the end of their treatment, are
still scarce [21,22].

This study aimed to assess the feasibility and acceptability
of the mobile app CUMACA-M (acronym for Care Beyond
Breast Cancer, in Spanish), a digital intervention based on
artificial intelligence algorithms, to improve the QOL and
self-efficacy of long-term breast cancer survivors.

Methods
Overview
This study is a part of a larger clinical trial [23] that
uses the methodological framework of the Medical Research
Council for the evaluation of complex interventions [24,25].
The Medical Research Council framework consists of four
phases: development (phase I), feasibility and piloting (phase
II), implementation (phase III), and evaluation (phase IV).
This research will focus on phase II or exploratory trials to
evaluate the acceptability and feasibility of the CUMACA-M
intervention.

Design
This feasibility study involved a single-arm pilot study with
pre- and post-interventions [26]. The study protocol followed
the Transparent Reporting of Evaluations with Nonrandom-
ized Designs (TREND) guidelines and was registered at
ClinicalTrial.gov on April 11, 2022 (NCT05322460).
Participants and Settings
Convenience sampling was conducted during the month
of June 2024 among women belonging to the Navarra
Breast Cancer Association (Saray), a nonprofit organization
supporting individuals with breast cancer in Navarra, Spain.
The study invitation was disseminated by Saray through its
email newsletter and social media platforms (eg, Facebook
and Instagram) and during in-person support group meetings.
Women interested in participating were invited to contact the
research team via email or telephone, with contact details
provided in the invitation. Once contact was established, the
research team shared detailed study information, confirmed
eligibility, and scheduled the informed consent process.

The inclusion criteria were as follows: (1) being a woman,
(2) being aged >18 years, (3) having been diagnosed with
breast cancer, (4) having completed active cancer treatments
(ie, surgery, chemotherapy, immunotherapy, or radiotherapy)
in a period of more than 5 years, (5) being free of disease at
the time of data collection, (6) having the ability to use the
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internet, and (7) having a smartphone. The exclusion criteria
were as follows: (1) having a diagnosis of cancer other than
breast cancer, (2) having a recurrence of cancer or metastasis
for which a new treatment was needed, and (3) being actively
treated for recurrence or new cancer.
CUMACA-M Intervention
This app was developed within the context of the Span-
ish project titled CUMACA-M Project: Personalized digital
intervention for long-term breast cancer survivors with the

aim of improving the QOL and self-efficacy of long-term
breast cancer survivors [23].

A user-centered design was proposed with a simple and
easy-to-navigate interface that required prior registration via
email. Artificial intelligence algorithms were incorporated, so
the functionalities of the app—including the main modules—
could be customized (Table 1); Figure 1). In addition, the app
included a notification system with motivational messages.

Table 1. Description of the main modules of the CUMACA-M app.
Modules Functionality
Consejos
de salud

Health recommendations: This addressed 22 key categories for long-term breast cancer survivors, including anxiety, wellness,
cardiotoxicity, exercise, body image, menopause, nutrition, and sexual health, among others. It provides expert-validated health tips
available in text, video, podcast, and infographic.

Ejercicio 
físico

Physical exercise: A personalized training program was presented. The exercises to be performed, and the duration and the repetitions
were explained, accompanied by different videos that demonstrated the execution of the different exercises. The app seamlessly
integrated with wearable devices for continuous data collection. This module was programmed based on the main international
guidelines for physical exercise, physical activity, and health [27,28].

Nutrición Nutrition: Personalized daily menus were planned. This module was programmed following international recommendations [29,30].

Figure 1. Home screen of the CUMACA-M mobile app.
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Variables and Measurements
The dependent variables analyzed were as follows:

QOL was assessed using the Quality of Life–Cancer
Survivors (QOL-CS) scale, originally developed by Ferrell
et al [31]. For this study, the validated Spanish version
of the instrument was used. The QOL-CS consists of 41
items encompassing four domains: physical well-being (8
items), psychological well-being (18 items), social well-being
(8 items), and spiritual well-being (7 items). Each item is
rated on a 10-point Likert scale, where 1 indicates extremely
poor QOL and 10 represents excellent QOL. The scale
has demonstrated high internal consistency, with a global
Cronbach α of .93. The α coefficients for the subscales were
.77 for physical well-being, .89 for psychological well-being,
.81 for social well-being, and .71 for spiritual well-being [31].

Self-efficacy in the management of cancer sequelae was
evaluated with the Spanish version of the Self-Efficacy
to Manage Chronic Disease Scale (SEMCD-S). This scale
consists of 4 items that measure the confidence of individuals
in their ability to handle various aspects related to chronic
diseases [32]. Each item is scored on a 10-point Likert scale,
where 1 indicates “not at all sure” and 10 “totally sure.”
The SEMCD-S has high internal consistency, with Cronbach
α coefficients ranging from .88 to .95, indicating excellent
reliability [32,33].

Moreover, the participants’ sociodemographic data (eg,
age, sex, marital status, educational level, employment status)
and clinical data (eg, stage of breast cancer at diagnosis,
type of treatment(s) received, time elapsed since the end of
active cancer treatment, recurrences, and comorbidities) were
collected at the beginning of the intervention, using an ad hoc
questionnaire.

The usability of the mobile app was evaluated at 3 months
using the System Usability Scale (SUS) [34], the most widely
used instrument for measuring the perceived usability of
digital products and services [35]. It consists of 10 items on a
Likert scale, ranging from 1 (“totally disagree”) to 5 (“totally
agree”) and has shown high reliability and validity in various
studies [36].

The total score ranges from 0 to 100, where higher values
indicate better usability. A score of 68 points is considered
an average user experience, whereas 78.9 points or more
represents excellent usability and 51.7 points or less indicates
a poor experience [37]. The Spanish version has shown good
content validity (0.92) and easy understanding (face validity
of 0.94), with a Cronbach α of .812, reflecting adequate
internal consistency [38]. The participants also answered 3
open questions about their experience with the app, their
perception of use, and possible improvements.

Feasibility was defined as the proportion of participants
who were successfully recruited and who completed both
the baseline and follow-up assessments (ie, the QOL-CS
and SEMCD-S questionnaires) [39,40]. Acceptability was
assessed through usability (SUS) and participants’ responses
to 3 open-ended questions about their experience.

Sample Size
The sample size was estimated following the rules established
by Whitehead et al [41] for calculating the sample size of
pilot studies on the basis of the minimum desirable effect
of 0.075 (standardized difference in QOL), with a standard
deviation of 0.18 predicted for the randomized clinical trial.
Thus, considering that the SD of this effect (in terms of the
QOL variable) was of small intensity (0.1≤d<0.3) and that
the desired power was 80%, the number of subjects to be
recruited was 20.
Data Procedure
Before the CUMACA-M mobile app was used, it was
presented, and its use was reported in an initial session.
In this session, the participants signed an informed consent
form, downloaded the app, registered (with the username and
password), and provided an instruction manual. All individu-
als who attended this session agreed to participate and signed
the informed consent form; no refusals occurred at this stage.

Through the app itself, the data were collected through
2 electronic questionnaires in SurveyMonkey. The first
collected sociodemographic and clinical information, whereas
the second evaluated QOL (QOL-CS) and self-efficacy in
disease management (SEMCD-S). The questionnaires were
completed in 2 phases, that is, a preintervention phase
(baseline) and a postintervention phase, which were carried
out at 3 months. For follow-up, a WhatsApp (Meta Platforms,
Inc., Menlo Park, CA, USA) distribution list was created,
through which an electronic questionnaire was sent at the
end of this period. This included the evaluation of QOL-CS,
SEMCD-S, and SUS, in addition to open questions about
the experience of using the app: “What are your experiences
using the app during the study?,” “How did you perceive
the use of the app?,” and “Do you have any suggestions to
improve the app?”
Data Analysis
The data were analyzed using descriptive statistical analy-
sis for quantitative variables (mean and SD) and for qualita-
tive variables (frequencies and percentages). To analyze the
changes in the variables QOL and self-efficacy in cancer
management before and after using the app, a Student t test
was used for related samples. All the analyses used a level of
statistical significance of P<.05. The data were analyzed with
SPSS (version 27.0; SPSS Inc, Chicago, IL, USA).

In addition, a content analysis was carried out for the open
questions about the experience of the participants with the
use of the app. All responses were transcribed verbatim into
a spreadsheet. An expert in qualitative methods read the texts
to gain an overall understanding and identified meaningful
units of text, which were coded and organized into three
categories: experiences with the app, perceptions of its
utility, and suggestions for improvement. The research team
then reviewed these categories and their content, reaching
consensus on their relevance and accuracy in representing
participants’ perspectives. Finally, representative quotations
were selected to illustrate each category.
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Ethical Considerations
This research project complied with the ethical principles
established by the Declaration of Helsinki. This study
was approved by the Ethics, Animal Experimentation, and
Biosafety Committee of the Public University of Navarre
(PI-2021/18). Written informed consent was obtained from
each participant before the study began. Participants were
informed about the objectives of the research, the proce-
dures involved, their right to withdraw at any time without
consequences, and the measures taken to ensure confidential-
ity and data protection.

All data collected were anonymized before the analy-
sis to protect participants’ privacy and confidentiality. No
personally identifiable information was retained, and data
were stored securely in password-protected files accessible
only to the research team.

Participants did not receive monetary compensation for
their participation. However, they were provided with

detailed information about the study and its potential benefits,
and their voluntary involvement was appreciated.

Results
Twenty-three women, with a mean age of 52.8 (SD 6.1)
years and a range between 42 and 61 years, participated.
None of the participants withdrew from the study. Most of
the participants were married (16/23, 70%), had university
studies (15/23, 65%), and used mobile apps regularly (22/23,
96%; Table 2). With respect to healthy habits, no participants
reported tobacco use, whereas 17 (74%) participants used
alcohol occasionally. With regard to physical activity, 15
(65%) participants performed between 150 and 300 minutes
of moderate physical activity a week, 2 (9%) completed 75
to 150 minutes of intense physical activity, and 5 (22%)
performed at least 3 days a week of muscle strengthening
and balance exercises (Table 2).

Table 2. Demographic characteristics and health behaviors of the participants.
Characteristic Total (N=23)
Age   
  Mean (SD) 52.8 (6.1)
  Median (range) 53 (42‐61)
Marital status, n (%)   
  Married 16 (70)
  Divorced 3 (13)
  Single 3 (13)
  Widowed 1 (4)
Education level, n (%)   
  Bachelor or vocational training 6 (26)
  Primary 1 (4)
  Secondary 1 (4)
  University 15 (6)
Using mobile apps regularly, n (%)   
  No 1 (4)
  Yes 22 (96)
Tobacco consumption, n (%)   
  No 23 (100)
Alcohol consumption, n (%)   
  No 6 (26)
  Yes, occasionally 17 (74)
Physical activity, n (%)   
  150‐300 minutes of moderate physical activity 15 (65)
  75‐150 minutes of intense physical activity 2 (9)
  At least 3 days per week of muscle strengthening and balance 5 (22)

Survival time, defined as the period from the end of the
primary treatments, had a mean of 7.7 (SD 2.7) years. Of 23
participants, most (21/23, 91%) had a survival time between
5 and 10 years, whereas 2 (9%) exceeded 10 years (Table
3). Regarding the stage of cancer at diagnosis, 6 (26%)
women were diagnosed with stage 1 disease, 5 (22%) were

diagnosed with stage 2 disease, 3 (13%) were diagnosed
with stage 3 disease, and 9 (39%) did not know what stage
their disease was in at the time of diagnosis. Lumpectomy
was the most frequent surgical procedure, performed in 9
(39%) participants, and 14 (61%) required the removal of
more than 1 node. The primary treatments were diverse, with
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the combination of chemotherapy and radiotherapy being the
most common (10/23 44%). A total of 20 (87%) patients

received hormonal therapy. In addition, 21 (91%) did not
experience cancer relapse.

Table 3. Clinical characteristics of the participants.
Characteristic Total (N=23)
Years since diagnosis, mean (SD) 9.2 (4.1)
Years since completion of primary treatment   
  Mean (SD) 7.7 (2.7)
  5‐10 years, n (%) 21 (91)
  >10 years, n (%) 2 (9)
Stage of cancer, n (%)   
  I 6 (26)
  II 5 (22)
  III 3 (13)
  DKa 9 (39)
Surgery type, n (%)   
  Lumpectomy 9 (39)
  Partial mastectomy 7 (30)
  Total mastectomy 7 (30)
Removal of lymph nodes, n (%)   
  None 1 (4)
  1 node 8 (35)
  More than 1 node 14 (61)
Type of treatment, n (%)   
  None 1 (4)
  Chemotherapy 1 (4)
  Radiotherapy 5 (22)
  Brachytherapy 1 (4)
  Chemotherapy+radiotherapy 10 (44)
  Chemotherapy+radiotherapy+brachytherapy 1 (4)
  Chemotherapy+radiotherapy+immunotherapy 3 (13)
  Radiotherapy+immunotherapy 1 (4)
Hormonal therapy, n (%)   
  No 3 (13)
  Yes 20 (87)
Cancer recurrence, n (%)   
  No 21 (91)
  1 1 (4)
  2 1 (4)

aDK: Don’t know

The classification of the SUS scores is presented in Table 4.
The mean score was 80.8 (SD 15.2), corresponding to grade
A. Most of the participants (14/23, 61%) reached a score

between 84.1 and 100, classified as A+, and 2 (9%) received
the lowest score (F).

Table 4. SUSa scores according to Lewis and Sauro [37].
Grade SUS score range Values, n (%)
A+ 84.1‐100 14 (61)
A 80.8‐84.0 1 (4)
A− 78.9‐80.7 2 (9)
B+ 77.2‐78.8 0 (0)
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Grade SUS score range Values, n (%)
B 74.1‐77.1 0 (0)
B− 72.6‐74.0 0 (0)
C+ 71.1‐72.5 1 (4)
C 65.0‐71.0 2 (9)
C− 62.7‐64.9 0 (0)
D 51.7‐62.6 1 (4)
F 0.0‐51.6 2 (9)

aSUS: System Usability Scale.

Regarding the experience of use during the study, the
most common responses described the app as “easy” (n=7),
“simple” (n=5), and “intuitive” (n=7). However, some
participants highlighted aspects for improvement, such as that
the app “helps, but it is not very specific” (n=1), that “it is
sometimes confusing” (n=1), or that “it is not excessively
complicated but presents difficulties in managing physical
exercise” (n=1). Regarding the perception of use, the majority
highlighted the ease of use of the app, although some users
indicated that certain aspects could be optimized to improve
the experience. Finally, in relation to suggestions to improve
the app, the most frequent answer was “no” (n=8), includ-
ing those that indicated “I do not know” (n=2). However,
some participants proposed improvements in the nutrition and
exercise modules. For the nutrition module, they suggested
incorporating more recipes, including seasonal foods, offering

simpler recipes, and using more common ingredients. In the
exercise module, they recommended expanding the content
and offering more personalization. In addition, 1 of the
participants proposed the possibility of face-to-face care from
professionals.

Table 5 presents the pre- (baseline) and post- (3 months
later) intervention scores obtained on the QOL-CS scales.
No statistically significant differences were found in the
global score or in most of the subscales of the QOL-CS.
A reduction in the spiritual well-being score was observed
after the intervention (P=.05); however, this finding should
be interpreted with caution, given the limited sample size and
exploratory nature of the study. For the SEMCD-S scale, no
significant changes were observed in any of the items or in
the total score (Table 6).

Table 5. QOL-CSa instrument scores (domains/subscales).
Domains/subscales Pre, mean (SD) Post, mean (SD) P value b
Physical well-being 6.7554 (1.26046) 6.4946 (1.22618) .23
Psychological well-being 5.1715 (1.33637) 5.1787 (1.43636) .96
Social well-being 6.5815 (1.78679) 6.2880 (1.88800) .10
Spiritual well-being 5.3478 (1.13129) 4.9317 (1.22956) .05
Total score 5.9641 (1.07612) 5.7233 (1.20420) .07

aQOL-CS: Quality of Life-Cancer Survivors.
bParametric tests were used: t test for paired samples.

Table 6. SEMCD-Sa instrument scores.
Item Pre, mean (SD) Post, mean (SD) P value b
1 7.04 (2.011) 6.48 (1.806) .20
2 6.30 (2.754) 6.17 (2.329) .80
3 6.87 (2.138) 6.43 (1.854) .39
4 6.04 (2.788) 5.96 (1.965) .86
  Total score 6.5652 (1.89979) 6.2609 (1.82077) .40

aSEMCD-S: Self-Efficacy to Manage Chronic Disease Scale.
bParametric tests were used: t test for paired samples.

Discussion
Principal Findings
This pilot study evaluated the feasibility and acceptability of
the CUMACA-M mobile app, a digital health intervention

incorporating artificial intelligence algorithms and designed
to improve QOL and self-efficacy in the management of
sequelae among long-term breast cancer survivors. Our
findings suggest that the intervention may be feasible, as
evidenced by full recruitment and a 100% completion rate.
All participants completed the evaluations using the QOL-CS,

JMIR CANCER Soto-Ruiz et al

https://cancer.jmir.org/2025/1/e76719 JMIR Cancer2025 | vol. 11 | e76719 | p. 7
(page number not for citation purposes)

https://cancer.jmir.org/2025/1/e76719


SEMCD-S, and SUS scales, which reflect high adherence
and commitment to the study. The initial training session
may have contributed to these positive outcomes by reduc-
ing potential technical barriers and facilitating user engage-
ment, thereby minimizing dropout and ensuring completion
of follow-up assessments. This level of participation is
especially relevant because the permanent survival stage
presents significant challenges for recruiting participants.
In many cases, people who have completed their cancer
treatment tend to withdraw from studies related to the disease
either because they want to focus on their recovery or because
they prefer not to emotionally relive their experience with
cancer [42].

In addition, the intervention was well accepted by the
participants, as evidenced by the results obtained on the
SUS scale and the qualitative responses on the experience
of using the app. The high score in the SUS (mean 80.8,
SD 15.2) indicates excellent usability of the system, which
suggests that the app is well designed and functional for
this population. These results are consistent with those of
previous studies that evaluated the feasibility of mobile apps
targeting breast cancer survivors. For example, Bergqvist et al
[43] reported an average score of 82.5 on the SUS (standard
deviation not reported), with positive perceptions of its ease
of use and added value in daily life. Monteiro-Guerra et al
[44] reported an average value of 95.0 (SD 6.3), with a
high assessment in terms of its ease of use and impact on
promoting physical activity. However, unlike these studies,
our intervention is the first designed specifically for breast
cancer survivors who are in the permanent or long survival
stage (disease-free and more than 5 years from the completion
of primary cancer treatment).

On the other hand, the participants identified various
strengths of the platform, as well as areas for improvement.
In particular, the health tips module received no optimization
comments, which can be attributed to the close collaboration
with users during its development, a strategy recommended
in previous studies [43-45], which probably contributed to the
high perceived usability. However, the nutrition and physical
exercise modules, which had less participation from users
in their design phase, were the subject of observations and
suggestions for their improvement. These findings under-
score the importance of actively involving the study target
population in the process of developing digital interventions
to maximize their acceptance and effectiveness.

Regarding the results obtained for QOL and self-efficacy
in the management of sequelae, which were evaluated using
the QOL-CS and SEMCD-S scales, no statistically significant
differences were detected between the pre- (baseline) and
post- (3 months later) measurements. These findings suggest
that, during the period analyzed, the perceived QOL and
self-efficacy of the participants in managing their chronic
condition remained stable. These findings can be explained
by several factors. First, the stability of the measurements
could indicate that the intervention helped maintain the levels
of QOL and self-efficacy, avoiding the possible deteriora-
tion associated with the time and progression of the seque-
lae. In addition, 3 months may not be sufficient to observe

significant changes in these variables because improvements
in the perception of QOL and in self-efficacy usually require
longer periods of intervention and follow-up. On the other
hand, individual factors, such as previous health status,
degree of adaptation to life after cancer, or variability in the
use of the intervention, could have influenced the results,
attenuating the expected effects.

These results are consistent with those of the scientific
literature, which has reported heterogeneous results concern-
ing the impact of digital interventions on the QOL of
breast cancer survivors [22,46-49]. While some studies have
documented significant improvements in certain domains of
QOL [22,46], others have not identified statistically sig-
nificant differences [22,50], and some research has even
reported negative effects associated with intervention [49].
The systematic review of Pimentel-Parra et al [22] reflects
this variability, reporting positive effects of digital health
in aspects such as physical activity, fatigue, sleep disorders,
anxiety, and depression, but without significant differences in
other dimensions such as vitality, physical role, or self-effi-
cacy for exercise.

Ultimately, the findings of this study highlight the
complexity of evaluating the impact of digital interventions
on the QOL of long-term breast cancer survivors. In addition,
they highlight the need for a longer period to detect clinically
relevant changes in QOL and self-efficacy for the manage-
ment of sequelae. Future studies with a longer design and
larger sample sizes will allow a more precise evaluation
of the impact of these interventions on QOL and self-effi-
cacy for the management of sequelae in long-term survi-
vors of breast cancer. In addition, it is essential to consider
additional variables, such as adherence to the intervention,
the degree of participation of the users, and psychosocial
factors that may influence the results. Likewise, the incorpo-
ration of mixed methodologies, combining quantitative and
qualitative analyses, could provide a deeper understanding
of the experience of the participants and the mechanisms
through which these interventions generate changes in their
well-being.
Strengths and Limitations of the Study
The strengths and limitations of this study are acknowl-
edged, providing a comprehensive view of its contributions
and considerations for future research. First, although the
literature suggests that usability studies typically require
a minimum of 15 to 20 participants to obtain reliable
results [51,52], this study included 23 long-term breast
cancer survivors, slightly exceeding the initially estimated
sample size by 15%. This greater participation strengthens
the validity of the findings and highlights the viability of
recruiting and maintaining the commitment of this population
in digital health interventions. In this sense, the absence
of participant dropout may indicate a favorable level of
commitment and acceptance of the intervention over the
3-month period, which could suggest the potential feasibil-
ity of implementing similar tools in clinical and commun-
ity settings for the follow-up of long-term breast cancer
survivors. However, generalizability remains limited due to
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the sample size and specific study context, so caution should
be exercised in interpreting these outcomes, and further
investigation is needed.

The inclusion of participants with varied ages, health
conditions, and levels of technological experience could
enhance the relevance of the findings for a broader population
of long-term breast cancer survivors, although this diversity
does not fully compensate for the limited scope of the
sample. The findings may provide a preliminary foundation
for future improvements in the design and development
of digital support strategies tailored to long-term breast
cancer survivorship, with possible apps in follow-up and
rehabilitation contexts. Finally, the combination of the SUS
with open-ended qualitative questions allowed for a more
nuanced understanding of the user experience, highlighting
both perceived strengths and areas for further improvement.

However, one of the main limitations of this study is its
pilot nature, as it had a relatively small sample size and a
short evaluation period. Although the 100% completion rate
is an encouraging finding that supports the feasibility of the
intervention, it is possible that this result was influenced, in
part, by the shortness of follow-up. In fact, previous studies
have shown that adherence and completion rates tend to
decrease with longer-term interventions due to factors such
as user fatigue, loss of interest, or the presence of long-
term logistical barriers [50,53,54]. In addition, no objective
monitoring of the activity of the users was carried out within
the app, which prevents the precise evaluation of the patterns
of use and the actual adherence to the intervention. In this
sense, future research with longer follow-up periods will

allow a more realistic assessment of sustained adherence and
the long-term impact of the intervention.

In addition, although long-term breast cancer survivors
may experience common side effects and late effects, this
study did not include a systematic assessment of whether
participants themselves had these experiences. As such, it
remains unclear to what extent the sample reflects the broader
survivorship population in terms of symptom burden. This
limits the ability to draw conclusions about the intervention’s
applicability or effectiveness for individuals facing persistent
treatment-related sequelae. Future studies should incorporate
measures to assess these factors and examine their influence
on user engagement and intervention outcomes.
Conclusions
This pilot study suggested that the CUMACA-M mobile app
may be feasible and acceptable for long-term breast cancer
survivors, as indicated by a high completion rate and positive
usability feedback. While these preliminary findings are
encouraging, the small sample size and the specific context
in which the study was conducted limit the generalizability
of the results. Further research with larger and more diverse
samples is needed to confirm these findings and to better
understand the role of co-creation in the development of
digital health interventions for this population.

Future studies with larger samples, prolonged follow-ups,
and objective metrics of use could more precisely evaluate
the impact of CUMACA-M on the QOL and self-efficacy of
breast cancer survivors.

Acknowledgments
This study has been funded by Instituto de Salud Carlos III (ISCIII) through the project “PI21/00894” and co-funded by the
European Union.
Data Availability
None declared. Data are not publicly available due to applicable Spanish data protection regulations, including the General
Data Protection Regulation and the Spanish Organic Law 3/2018 on Personal Data Protection and Digital Rights. Data may be
available from the corresponding author upon reasonable request and subject to approval by the relevant ethics committee and
data protection authorities.
Authors’ Contributions
NRS, CGV, and PEH contributed to funding acquisition. NSR and CGV contributed to conceptualization and supervision.
NSR, CGV, and GAPP contributed to formal analysis and writing the original draft. NSR, CGV, GAPP, and PEH contributed
to investigation, methodology, and reviewing and editing.
Conflicts of Interest
None declared.
Checklist 1
TREND Statement checklist.
[PDF File (Adobe File), 609 KB-Checklist 1]
References
1. Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality

worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2024;74(3):229-263. [doi: 10.3322/caac.21834] [Medline:
38572751]

JMIR CANCER Soto-Ruiz et al

https://cancer.jmir.org/2025/1/e76719 JMIR Cancer2025 | vol. 11 | e76719 | p. 9
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=cancer_v11i1e76719_app1.pdf
https://jmir.org/api/download?alt_name=cancer_v11i1e76719_app1.pdf
https://doi.org/10.3322/caac.21834
http://www.ncbi.nlm.nih.gov/pubmed/38572751
https://cancer.jmir.org/2025/1/e76719


2. Allemani C, Matsuda T, Di Carlo V, et al. Global surveillance of trends in cancer survival 2000–14 (CONCORD-3):
analysis of individual records for 37 513 025 patients diagnosed with one of 18 cancers from 322 population-based
registries in 71 countries. The Lancet. Mar 2018;391(10125):1023-1075. [doi: 10.1016/S0140-6736(17)33326-3]

3. Gupta S, Singh M, Vora A, et al. Practical consensus recommendations on duration of adjuvant hormonal therapy in
breast cancer. South Asian J Cancer. 2018;7(2):142-145. [doi: 10.4103/sajc.sajc_122_18] [Medline: 29721482]

4. Nardin S, Mora E, Varughese FM, et al. Breast cancer survivorship, quality of life, and late toxicities. Front Oncol.
2020;10:864. [doi: 10.3389/fonc.2020.00864] [Medline: 32612947]

5. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. May 2021;71(3):209-249. [doi: 10.3322/caac.21660]
[Medline: 33538338]

6. Fan R, Wang L, Bu X, Wang W, Zhu J. Unmet supportive care needs of breast cancer survivors: a systematic scoping
review. BMC Cancer. Jun 26, 2023;23(1):587. [doi: 10.1186/s12885-023-11087-8] [Medline: 37365504]

7. Grusdat NP, Stäuber A, Tolkmitt M, et al. Routine cancer treatments and their impact on physical function, symptoms of
cancer-related fatigue, anxiety, and depression. Support Care Cancer. May 2022;30(5):3733-3744. [doi: 10.1007/s00520-
021-06787-5] [Medline: 35018519]

8. Cardoso F, Kyriakides S, Ohno S, et al. Early breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Ann Oncol. Oct 1, 2019;30(10):1674. [doi: 10.1093/annonc/mdz189] [Medline: 31236598]

9. Roziner I, Perry S, Dahabre R, et al. Psychological and somatic symptoms among breast cancer patients in four European
countries: a cross-lagged panel model. Stress Health. Apr 2023;39(2):474-482. [doi: 10.1002/smi.3193] [Medline:
35997497]

10. Runowicz CD, Leach CR, Henry NL, et al. American Cancer Society/American Society of Clinical Oncology Breast
Cancer Survivorship Care Guideline. CA Cancer J Clin. 2016;66(1):43-73. [doi: 10.3322/caac.21319] [Medline:
26641959]

11. Palesh O, Scheiber C, Kesler S, Mustian K, Koopman C, Schapira L. Management of side effects during and post-
treatment in breast cancer survivors. Breast J. Mar 2018;24(2):167-175. [doi: 10.1111/tbj.12862] [Medline: 28845551]

12. Rosenberg J, Butow PN, Shaw JM. The untold story of late effects: a qualitative analysis of breast cancer survivors’
emotional responses to late effects. Support Care Cancer. Jan 2022;30(1):177-185. [doi: 10.1007/s00520-021-06402-7]
[Medline: 34245359]

13. Al-Shorbaji N. Improving healthcare access through digital health: the use of information and communication
technologies. In: Agrawal A, Kosgi S, editors. Health Care Access. IntechOpen; 2022. URL: https://www.intechopen.
com/chapters/78328 [Accessed 2024-11-30] [doi: 10.5772/intechopen.99607]

14. Galiano-Castillo N, Ariza-García A, Cantarero-Villanueva I, et al. Telehealth system (e-CUIDATE) to improve quality
of life in breast cancer survivors: rationale and study protocol for a randomized clinical trial. Trials. Jun 22, 2013;14:187.
[doi: 10.1186/1745-6215-14-187] [Medline: 23799886]

15. Free C, Phillips G, Watson L, et al. The effectiveness of mobile-health technologies to improve health care service
delivery processes: a systematic review and meta-analysis. Cornford T, editor. PLoS Med. 2013;10(1):e1001363. [doi:
10.1371/journal.pmed.1001363] [Medline: 23458994]

16. Enam A, Torres-Bonilla J, Eriksson H. Evidence-based evaluation of eHealth interventions: systematic literature review.
J Med Internet Res. Nov 23, 2018;20(11):e10971. [doi: 10.2196/10971] [Medline: 30470678]

17. McAlpine H, Joubert L, Martin-Sanchez F, Merolli M, Drummond KJ. A systematic review of types and efficacy of
online interventions for cancer patients. Patient Educ Couns. Mar 2015;98(3):283-295. [doi: 10.1016/j.pec.2014.11.002]
[Medline: 25535016]

18. Krebs P, Prochaska JO, Rossi JS. A meta-analysis of computer-tailored interventions for health behavior change. Prev
Med. 2010;51(3-4):214-221. [doi: 10.1016/j.ypmed.2010.06.004] [Medline: 20558196]

19. Willems RA, Mesters I, Lechner L, Kanera IM, Bolman CAW. Long-term effectiveness and moderators of a web-based
tailored intervention for cancer survivors on social and emotional functioning, depression, and fatigue: randomized
controlled trial. J Cancer Surviv. Dec 2017;11(6):691-703. [doi: 10.1007/s11764-017-0625-0] [Medline: 28698999]

20. Kapoor A, Nambisan P, Baker E. Mobile applications for breast cancer survivorship and self-management: a systematic
review. Health Informatics J. Dec 2020;26(4):2892-2905. [doi: 10.1177/1460458220950853] [Medline: 32842830]

21. García-Vivar C. The use and misuse of the concept of cancer survivor. Cancer Nurs. 2022;45(6):419-420. [doi: 10.1097/
NCC.0000000000001167] [Medline: 36265069]

22. Pimentel-Parra GA, Soto-Ruiz MN, San Martín-Rodríguez L, Escalada-Hernández P, García-Vivar C. Effectiveness of
digital health on the quality of life of long-term breast cancer survivors: a systematic review. Semin Oncol Nurs. Aug
2023;39(4):151418. [doi: 10.1016/j.soncn.2023.151418] [Medline: 37045645]

JMIR CANCER Soto-Ruiz et al

https://cancer.jmir.org/2025/1/e76719 JMIR Cancer2025 | vol. 11 | e76719 | p. 10
(page number not for citation purposes)

https://doi.org/10.1016/S0140-6736(17)33326-3
https://doi.org/10.4103/sajc.sajc_122_18
http://www.ncbi.nlm.nih.gov/pubmed/29721482
https://doi.org/10.3389/fonc.2020.00864
http://www.ncbi.nlm.nih.gov/pubmed/32612947
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.1186/s12885-023-11087-8
http://www.ncbi.nlm.nih.gov/pubmed/37365504
https://doi.org/10.1007/s00520-021-06787-5
https://doi.org/10.1007/s00520-021-06787-5
http://www.ncbi.nlm.nih.gov/pubmed/35018519
https://doi.org/10.1093/annonc/mdz189
http://www.ncbi.nlm.nih.gov/pubmed/31236598
https://doi.org/10.1002/smi.3193
http://www.ncbi.nlm.nih.gov/pubmed/35997497
https://doi.org/10.3322/caac.21319
http://www.ncbi.nlm.nih.gov/pubmed/26641959
https://doi.org/10.1111/tbj.12862
http://www.ncbi.nlm.nih.gov/pubmed/28845551
https://doi.org/10.1007/s00520-021-06402-7
http://www.ncbi.nlm.nih.gov/pubmed/34245359
https://www.intechopen.com/chapters/78328
https://www.intechopen.com/chapters/78328
https://doi.org/10.5772/intechopen.99607
https://doi.org/10.1186/1745-6215-14-187
http://www.ncbi.nlm.nih.gov/pubmed/23799886
https://doi.org/10.1371/journal.pmed.1001363
http://www.ncbi.nlm.nih.gov/pubmed/23458994
https://doi.org/10.2196/10971
http://www.ncbi.nlm.nih.gov/pubmed/30470678
https://doi.org/10.1016/j.pec.2014.11.002
http://www.ncbi.nlm.nih.gov/pubmed/25535016
https://doi.org/10.1016/j.ypmed.2010.06.004
http://www.ncbi.nlm.nih.gov/pubmed/20558196
https://doi.org/10.1007/s11764-017-0625-0
http://www.ncbi.nlm.nih.gov/pubmed/28698999
https://doi.org/10.1177/1460458220950853
http://www.ncbi.nlm.nih.gov/pubmed/32842830
https://doi.org/10.1097/NCC.0000000000001167
https://doi.org/10.1097/NCC.0000000000001167
http://www.ncbi.nlm.nih.gov/pubmed/36265069
https://doi.org/10.1016/j.soncn.2023.151418
http://www.ncbi.nlm.nih.gov/pubmed/37045645
https://cancer.jmir.org/2025/1/e76719


23. Soto-Ruiz N, Escalada-Hernández P, Martín-Rodríguez LS, Ferraz-Torres M, García-Vivar C. Web-based personalized
intervention to improve quality of life and self-efficacy of long-term breast cancer survivors: study protocol for a
randomized controlled trial. Int J Environ Res Public Health. Sep 27, 2022;19(19):12240. [doi: 10.3390/
ijerph191912240] [Medline: 36231542]

24. Murray E. Web-based interventions for behavior change and self-management: potential, pitfalls, and progress. Med 20.
2012;1(2):e3. [doi: 10.2196/med20.1741]

25. Skivington K, Matthews L, Simpson SA, et al. A new framework for developing and evaluating complex interventions:
update of Medical Research Council guidance. BMJ. Sep 30, 2021;374:n2061. [doi: 10.1136/bmj.n2061] [Medline:
34593508]

26. Bond C, Lancaster GA, Campbell M, et al. Pilot and feasibility studies: extending the conceptual framework. Pilot
Feasibility Stud. Feb 9, 2023;9(1):24. [doi: 10.1186/s40814-023-01233-1] [Medline: 36759879]

27. World Health Organization. WHO Guidelines on Physical Activity and Sedentary Behaviour. 2020. URL: https://iris.
who.int/bitstream/handle/10665/336656/9789240015128-eng.pdf?sequence=1&isAllowed=y [Accessed 2025-01-29]

28. American College of Sport Medicine. ACSM Official Statements. ACSM_CMS; URL: https://www.acsm.org/education-
resources/pronouncements-scientific-communications/official-statements [Accessed 2025-01-29]

29. World Health Organization. Healthy diet. 2020. URL: https://www.who.int/news-room/fact-sheets/detail/healthy-diet
[Accessed 2024-11-25]

30. FAO. FAO/INFOODS Food Composition Databases. 2022. URL: https://www.fao.org/infoods/infoods/tablas-y-bases-
de-datos/bases-de-datos-faoinfoods-de-composicion-de-alimentos/es/ [Accessed 2024-11-25]

31. Ferrell BR, Dow KH, Grant M. Measurement of the quality of life in cancer survivors. Qual Life Res. Dec
1995;4(6):523-531. [doi: 10.1007/BF00634747] [Medline: 8556012]

32. Ritter PL, Lorig K. The English and Spanish Self-Efficacy to Manage Chronic Disease Scale measures were validated
using multiple studies. J Clin Epidemiol. Nov 2014;67(11):1265-1273. [doi: 10.1016/j.jclinepi.2014.06.009] [Medline:
25091546]

33. Cudris-Torres L, Alpi SV, Barrios-Núñez Á, et al. Psychometric properties of the self-efficacy scale for chronic disease
management (SEMCD-S) in older Colombian adults. BMC Psychol. Sep 30, 2023;11(1):301. [doi: 10.1186/s40359-023-
01347-4] [Medline: 37777804]

34. Brooke J. SUS: a “quick and dirty” usability scale. In: Jordan P, Thomas B, Weerdemeester B, editors. Usability
Evaluation in Industry. Taylor & Francis; 1996:189-194. URL: https://digital.ahrq.gov/sites/default/files/docs/survey/
systemusabilityscale%2528sus%2529_comp%255B1%255D.pdf [Accessed 2025-10-17]

35. Maramba I, Chatterjee A, Newman C. Methods of usability testing in the development of eHealth applications: a scoping
review. Int J Med Inform. Jun 2019;126:95-104. [doi: 10.1016/j.ijmedinf.2019.03.018] [Medline: 31029270]

36. Lewis JR. The System Usability Scale: past, present, and future. International Journal of Human–Computer Interaction.
Jul 3, 2018;34(7):577-590. [doi: 10.1080/10447318.2018.1455307]

37. Lewis JR, Sauro J. Item benchmarks for the System Usability Scale. J Usability Stud. 2018;13:158-167. [doi: 10.5555/
3294033.3294037]

38. Sevilla-Gonzalez MDR, Moreno Loaeza L, Lazaro-Carrera LS, et al. Spanish version of the System Usability Scale for
the assessment of electronic tools: development and validation. JMIR Hum Factors. Dec 16, 2020;7(4):e21161. [doi: 10.
2196/21161] [Medline: 33325828]

39. Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT 2010 statement: extension to randomised pilot and feasibility
trials. BMJ. Oct 24, 2016;355:i5239. [doi: 10.1136/bmj.i5239] [Medline: 27777223]

40. Ahmed N, Zavala GA, Siddiqui F, et al. A randomised controlled feasibility trial of behavioural activation as a treatment
for people with diabetes and depression: (DiaDeM feasibility trial). J Affect Disord. Mar 1, 2025;372:333-346. [doi: 10.
1016/j.jad.2024.11.079] [Medline: 39647587]

41. Whitehead AL, Julious SA, Cooper CL, Campbell MJ. Estimating the sample size for a pilot randomised trial to
minimise the overall trial sample size for the external pilot and main trial for a continuous outcome variable. Stat
Methods Med Res. Jun 2016;25(3):1057-1073. [doi: 10.1177/0962280215588241] [Medline: 26092476]

42. van Lankveld J, Fleer J, Schroevers MJ, Sanderman R, den Oudsten BL, Dekker J. Recruitment problems in
psychosocial oncology research. Psychooncology. Sep 2018;27(9):2296-2298. [doi: 10.1002/pon.4792] [Medline:
29886576]

43. Bergqvist J, Lundström S, Wengström Y. Patient interactive digital support for women with adjuvant endocrine therapy
in order to increase compliance and quality of life. Support Care Cancer. Jan 2021;29(1):491-497. [doi: 10.1007/s00520-
020-05476-z] [Medline: 32405965]

JMIR CANCER Soto-Ruiz et al

https://cancer.jmir.org/2025/1/e76719 JMIR Cancer2025 | vol. 11 | e76719 | p. 11
(page number not for citation purposes)

https://doi.org/10.3390/ijerph191912240
https://doi.org/10.3390/ijerph191912240
http://www.ncbi.nlm.nih.gov/pubmed/36231542
https://doi.org/10.2196/med20.1741
https://doi.org/10.1136/bmj.n2061
http://www.ncbi.nlm.nih.gov/pubmed/34593508
https://doi.org/10.1186/s40814-023-01233-1
http://www.ncbi.nlm.nih.gov/pubmed/36759879
https://iris.who.int/bitstream/handle/10665/336656/9789240015128-eng.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/336656/9789240015128-eng.pdf?sequence=1&isAllowed=y
https://www.acsm.org/education-resources/pronouncements-scientific-communications/official-statements
https://www.acsm.org/education-resources/pronouncements-scientific-communications/official-statements
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.fao.org/infoods/infoods/tablas-y-bases-de-datos/bases-de-datos-faoinfoods-de-composicion-de-alimentos/es/
https://www.fao.org/infoods/infoods/tablas-y-bases-de-datos/bases-de-datos-faoinfoods-de-composicion-de-alimentos/es/
https://doi.org/10.1007/BF00634747
http://www.ncbi.nlm.nih.gov/pubmed/8556012
https://doi.org/10.1016/j.jclinepi.2014.06.009
http://www.ncbi.nlm.nih.gov/pubmed/25091546
https://doi.org/10.1186/s40359-023-01347-4
https://doi.org/10.1186/s40359-023-01347-4
http://www.ncbi.nlm.nih.gov/pubmed/37777804
https://digital.ahrq.gov/sites/default/files/docs/survey/systemusabilityscale%2528sus%2529_comp%255B1%255D.pdf
https://digital.ahrq.gov/sites/default/files/docs/survey/systemusabilityscale%2528sus%2529_comp%255B1%255D.pdf
https://doi.org/10.1016/j.ijmedinf.2019.03.018
http://www.ncbi.nlm.nih.gov/pubmed/31029270
https://doi.org/10.1080/10447318.2018.1455307
https://doi.org/10.5555/3294033.3294037
https://doi.org/10.5555/3294033.3294037
https://doi.org/10.2196/21161
https://doi.org/10.2196/21161
http://www.ncbi.nlm.nih.gov/pubmed/33325828
https://doi.org/10.1136/bmj.i5239
http://www.ncbi.nlm.nih.gov/pubmed/27777223
https://doi.org/10.1016/j.jad.2024.11.079
https://doi.org/10.1016/j.jad.2024.11.079
http://www.ncbi.nlm.nih.gov/pubmed/39647587
https://doi.org/10.1177/0962280215588241
http://www.ncbi.nlm.nih.gov/pubmed/26092476
https://doi.org/10.1002/pon.4792
http://www.ncbi.nlm.nih.gov/pubmed/29886576
https://doi.org/10.1007/s00520-020-05476-z
https://doi.org/10.1007/s00520-020-05476-z
http://www.ncbi.nlm.nih.gov/pubmed/32405965
https://cancer.jmir.org/2025/1/e76719


44. Monteiro-Guerra F, Signorelli GR, Tadas S, et al. A personalized physical activity coaching app for breast cancer
survivors: design process and early prototype testing. JMIR Mhealth Uhealth. Jul 15, 2020;8(7):e17552. [doi: 10.2196/
17552] [Medline: 32673271]

45. Fritzson M, Nordin A, Børøsund E, Johansson M, Varsi C, Ängeby K. A mobile application for early labour support -
feasibility pilot study. Women Birth. Nov 2023;36(6):495-503. [doi: 10.1016/j.wombi.2023.03.008] [Medline:
37030985]

46. Gyawali B, Bowman M, Sharpe I, Jalink M, Srivastava S, Wijeratne DT. A systematic review of eHealth technologies
for breast cancer supportive care. Cancer Treat Rev. Mar 2023;114:102519. [doi: 10.1016/j.ctrv.2023.102519] [Medline:
36736125]

47. Cai T, Huang Y, Zhang Y, Lu Z, Huang Q, Yuan C. Mobile health applications for the care of patients with breast
cancer: a scoping review. Int J Nurs Sci. Oct 10, 2021;8(4):470-476. [doi: 10.1016/j.ijnss.2021.07.003] [Medline:
34631997]

48. Rincon E, Monteiro-Guerra F, Rivera-Romero O, Dorronzoro-Zubiete E, Sanchez-Bocanegra CL, Gabarron E. Mobile
phone apps for quality of life and well-being assessment in breast and prostate cancer patients: systematic review. JMIR
Mhealth Uhealth. Dec 4, 2017;5(12):e187. [doi: 10.2196/mhealth.8741] [Medline: 29203459]

49. Foley NM, O’Connell EP, Lehane EA, et al. PATI: patient accessed tailored information: a pilot study to evaluate the
effect on preoperative breast cancer patients of information delivered via a mobile application. Breast. Dec
2016;30:54-58. [doi: 10.1016/j.breast.2016.08.012] [Medline: 27611236]

50. Vrancken Peeters N, Husson O, Kulakowski R, et al. Evaluating a digital tool for supporting people affected by breast
cancer: a prospective randomized controlled trial-the ADAPT study. Support Care Cancer. Oct 21, 2024;32(11):740.
[doi: 10.1007/s00520-024-08923-3] [Medline: 39432189]

51. Nielsen J. How Many Test Users in a Usability Study? Nielsen Norman Group; URL: https://www.nngroup.com/articles/
how-many-test-users/ [Accessed 2025-02-18]

52. Nielsen J, Landauer TK. A mathematical model of the finding of usability problems. Presented at: Proc SIGCHI Conf
Hum Factors Comput Syst - CHI 93; May 1, 1993:206-213; Amsterdam, The Netherlands. 1993.[doi: 10.1145/169059.
169166]

53. Jakob R, Harperink S, Rudolf AM, et al. Factors influencing adherence to mHealth apps for prevention or management
of noncommunicable diseases: systematic review. J Med Internet Res. May 25, 2022;24(5):e35371. [doi: 10.2196/35371]
[Medline: 35612886]

54. Eysenbach G. The law of attrition. J Med Internet Res. Mar 31, 2005;7(1):e11. [doi: 10.2196/jmir.7.1.e11] [Medline:
15829473]

Abbreviations
CUMACA-M: Care Beyond Breast Cancer, in Spanish
ICT: information and communication technology
QOL: quality of life
QOL-CS: Quality of Life-Cancer Survivors
SEMCD-S: Self-Efficacy to Manage Chronic Disease Scale
SUS: System Usability Scale

Edited by Naomi Cahill; peer-reviewed by Cynthia Thomson, Kathleen Porter; submitted 29.Apr.2025; final revised version
received 14.Aug.2025; accepted 24.Sep.2025; published 04.Nov.2025

Please cite as:
Soto-Ruiz N, Pimentel Parra GA, Escalada-Hernández P, García-Vivar C
Feasibility and Acceptability of a Mobile App to Improve Quality of Life of Long-Term Breast Cancer Survivors: Single-Arm
Pre-Post Intervention Pilot Study
JMIR Cancer2025;11:e76719
URL: https://cancer.jmir.org/2025/1/e76719
doi: 10.2196/76719

© Nelia Soto-Ruiz, Gustavo Adolfo Pimentel Parra, Paula Escalada-Hernández, Cristina García-Vivar. Originally published in
JMIR Cancer (https://cancer.jmir.org), 04.Nov.2025. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Cancer, is properly cited. The complete

JMIR CANCER Soto-Ruiz et al

https://cancer.jmir.org/2025/1/e76719 JMIR Cancer2025 | vol. 11 | e76719 | p. 12
(page number not for citation purposes)

https://doi.org/10.2196/17552
https://doi.org/10.2196/17552
http://www.ncbi.nlm.nih.gov/pubmed/32673271
https://doi.org/10.1016/j.wombi.2023.03.008
http://www.ncbi.nlm.nih.gov/pubmed/37030985
https://doi.org/10.1016/j.ctrv.2023.102519
http://www.ncbi.nlm.nih.gov/pubmed/36736125
https://doi.org/10.1016/j.ijnss.2021.07.003
http://www.ncbi.nlm.nih.gov/pubmed/34631997
https://doi.org/10.2196/mhealth.8741
http://www.ncbi.nlm.nih.gov/pubmed/29203459
https://doi.org/10.1016/j.breast.2016.08.012
http://www.ncbi.nlm.nih.gov/pubmed/27611236
https://doi.org/10.1007/s00520-024-08923-3
http://www.ncbi.nlm.nih.gov/pubmed/39432189
https://www.nngroup.com/articles/how-many-test-users/
https://www.nngroup.com/articles/how-many-test-users/
https://doi.org/10.1145/169059.169166
https://doi.org/10.1145/169059.169166
https://doi.org/10.2196/35371
http://www.ncbi.nlm.nih.gov/pubmed/35612886
https://doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/pubmed/15829473
https://cancer.jmir.org/2025/1/e76719
https://doi.org/10.2196/76719
https://cancer.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://cancer.jmir.org/2025/1/e76719


bibliographic information, a link to the original publication on https://cancer.jmir.org/, as well as this copyright and license
information must be included.

JMIR CANCER Soto-Ruiz et al

https://cancer.jmir.org/2025/1/e76719 JMIR Cancer2025 | vol. 11 | e76719 | p. 13
(page number not for citation purposes)

https://cancer.jmir.org/
https://cancer.jmir.org/2025/1/e76719

	Feasibility and Acceptability of a Mobile App to Improve Quality of Life of Long-Term Breast Cancer Survivors: Single-Arm Pre-Post Intervention Pilot Study
	Introduction
	Methods
	Overview
	Design
	Participants and Settings
	CUMACA-M Intervention
	Variables and Measurements
	Sample Size
	Data Procedure
	Data Analysis
	Ethical Considerations

	Results
	Discussion
	Principal Findings
	Strengths and Limitations of the Study
	Conclusions



