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Background: This study aimed to develop digital self-management programs incorporating evidence-based behavioral 
interventions to address the physical and psychosocial challenges faced by breast cancer survivors (BCS).
Materials and methods: The development was guided by the Medical Research Council framework and involved five 
steps: (1) needs assessment and consultations with patients and providers (focus groups and surveys), (2) ranking of 
priority symptoms/conditions (evaluation of patient-reported outcomes within a large cohort), (3) identification of 
validated self-management programs (literature review), (4) prototype design, testing, and refinement (focus 
groups with patients for pilot testing), and (5) formal evaluation. This study focused on steps 1-4, including both 
quantitative and qualitative data collection.
Results: In steps 1-2, six priority symptoms/conditions were identified: emotional distress, fatigue, insomnia, 
musculoskeletal pain, physical inactivity, and high body mass index. In steps 3-4, three digital behavioral programs 
were developed and tested: physical activity, mindfulness/meditation, and yoga. These programs incorporated 
educational content, video and podcast exercises, weekly live sessions, and moderated chat groups. During 
prototype testing, focus groups with 27 patients highlighted high satisfaction with the programs, noting their 
potential to increase access to care, empower patients, and improve symptom management. Engagement 
challenges were identified, including digital literacy aspects, the need for flexibility for autonomous practice, and 
the need for tools to boost motivation. Programs were refined and are being tested in hybrid efficacy-
implementation trials.
Conclusions: Digital self-management programs intended to improve symptom management and quality of life for BCS 
were developed. By integrating evidence-based content and early patient feedback, these programs have the potential 
to enhance supportive care access and empower patients. Ongoing trials will assess their clinical efficacy and 
implementation, with an emphasis on equitable access and engagement across diverse populations.
Key words: behavioral interventions, digital self-management support, digital health, quality of life, breast cancer 
survivorship, implementation science

INTRODUCTION

Survival rates after early breast cancer now exceeds 80% at 
10 years. 1 Nevertheless, these patients face severe and

prevalent physical, psychological, and social needs that are 
a combined byproduct of cancer and its treatments. 2-4 This 
represents up to 50% of patients living with at least one 
distressing long-term physical symptom, 2 30% facing 
emotional distress, 5 and 20% struggling to rejoin the 
workplace. 6 In addition, ∼50% of the patients struggle to 
adhere to at least 5 years of endocrine therapy. 7 

Behavioral interventions, namely, physical activity, 
mind—body interventions, and cognitive behavioral thera-
pies, are scientifically validated strategies that positively act 
in several burdensome concerns and symptoms commonly 
experienced by survivors of breast cancer such as fatigue, 
musculoskeletal pain, insomnia, emotional distress, hot
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flushes, and sexual dysfunction. 8 However, the overall up-
take of behavioral interventions in routine practice is low 
and unequal, facing implementation challenges that range 
from low awareness and low rate of referrals from medical 
oncologists, to lack of available resources and standardized 
practices in oncology centers, lack of reimbursement pol-
icies, as well as barriers related to patient accessibility and 
engagement. 9-13

Digital health strategies can be used to deliver patient 
self-management support including education and stan-
dardized behavioral interventions. This can be carried out 
either synchronously (guided, individual, or group-based) 
or asynchronously (self-guided). Prior randomized 
controlled trials demonstrated the efficacy of digital health 
behavioral interventions in reducing symptom burden such 
as sexual health, 14 fatigue, 15 insomnia, 16 fear of recur-
rence, 17 and anxiety, 18 improving health behaviors such as 
physical activity 19 and weight management, 20,21 and 
enhancing overall quality of life in patients with breast 
cancer. 22 However, these were fragmented interventions 
using different digital health platforms, not scalable or in-
tegrated into routine oncology care workflows, and 
currently not available in multiple languages.

In this setting, we aimed to co-design with a variety of 
stakeholders, digital self-management programs focused on 
behavioral interventions aggregated into one single digital 
health platform already integrated in routine oncology care 
workflows for remote symptom monitoring in France. 23,24 

In this article, we describe the development process and 
implementation plan of these digital self-management 
programs.

MATERIALS AND METHODS

The development of the digitally delivered self-
management behavioral interventions followed the Medi-
cal Research Council framework for co-designing and 
developing complex interventions, which includes the 
phases of development, feasibility/piloting, evaluation, and 
implementation. 25,26

A five-step iterative process involving a wide range of 
stakeholders was established (Figure 1), consisting of the 
following: (1) needs assessment and consultation with pa-
tients and providers; (2) ranking of symptoms/conditions to 
be addressed; (3) identification of validated digitally deliv-
ered self-management programs; (4) prototype design, 
testing, and refinement; and (5) formal evaluation. This 
manuscript focuses on steps 1-4.

Step 1: needs assessment and consultation with patients 
and providers

To assess the need and acceptability of digital self-
management tools for breast cancer survivors, we con-
ducted both qualitative and quantitative studies. Qualita-
tive research with 34 patients undergoing adjuvant 
endocrine therapy and 28 health care providers prescribing 
adjuvant endocrine therapy highlighted a strong need to 
improve access to and delivery of supportive care and

behavioral interventions aimed at improving quality of life 
and managing symptoms. This study also highlighted the 
opportunity represented by digital health tools to address 
these concerns. 27,28 Additionally, a large national survey 
with 939 breast cancer survivors across France reaffirmed 
the high level of interest in and acceptability of personal-
ized digital self-management support for symptom 
management. 28

Step 2: ranking of symptoms/conditions to be tackled

Prior work by our group, which analyzed longitudinal 
patient-reported outcomes data from a large national 
prospective cohort study (CANTO NCT01993498), docu-
mented the prevalence, severity, and trajectories of post-
treatment burden among breast cancer survivors. 2,4,29 

These data were used to prioritize the symptoms and 
conditions that digital self-management behavioral in-
terventions should target, ensuring that the most prevalent 
and impactful issues would be addressed.

In addition, an implementation study evaluating the 
supportive care needs and referrals within a breast cancer 
survivorship care pathway conducted by our group 
informed practical implementation needs regarding key 
aspects to be tackled by digital self-management support. 30 

This included the need to improve accessibility to behav-
ioral interventions for symptom management.

Step 3: identification of validated digitally delivered self-
management programs

A comprehensive literature review was conducted to 
identify pharmacological and non-pharmacological in-
terventions aimed at mitigating prevalent symptoms and 
concerns among breast cancer survivors. 8 This review 
focused on ranking the scientific evidence for non-
pharmacological behavioral interventions. A detailed map-
ping of intervention content, duration, delivery method, 
and outcomes was carried out. Findings from this review, 8 

as well as additional evidence 22,31 on digital health appli-
cations in breast cancer care, were used to select effective 
behavioral interventions suitable for digital delivery.

Step 4: prototype development, testing, and refinement

The technical development of the digital self-management 
programs was led by Resilience, a digital medicine com-
pany, with the ultimate goal of integrating these programs 
into a certified medical device, Resilience PRO. Resilience 
PRO enables remote symptom monitoring through elec-
tronic patient-reported outcomes (ePROs) and nurse navi-
gation and is currently used in a large network of European 
hospitals with high levels of demonstrated engagement and 
implementation metrics. 32 In addition to the ePRO 
reporting and nurse navigation, the mobile application also 
has a library of curated educational content, with prior data 
demonstrating elevated levels of satisfaction and engage-
ment among patients with breast cancer. 30,33

The content of each digital behavioral self-management 
program was drafted by certified health care
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professionals, guided by the findings of the literature re-
view in step 3. A multidisciplinary breast cancer survivor-
ship team consisting of medical oncologists, supportive 
care specialists, sociologists, social inequality researchers, 
and patient representatives 30 reviewed and provided 
feedback on the core content during the prototype devel-
opment phase.

Pilot testing and qualitative evaluation. Focus groups were 
conducted with breast cancer survivors who tested the 
digital self-management programs. These focus groups 
aimed to gather patient feedback during the early devel-
opment phase. The sessions assessed the programs’ 
acceptability, barriers and facilitators for engagement, 
perceived utility, health impacts, and suggestions for 
improvement. Participants were recruited from the breast 
cancer clinic or via e-mail invitations to registered users in 
the Resilience database who had consented to receive e-
mails. A formal qualitative study protocol was developed 
and approved by the institutional internal ethical review 
board (CSET no. 2021-33) to allow this investigation. All 
participants received an information sheet and provided 
oral informed consent. The qualitative analysis of the pilot 
testing phase was underpinned by an adapted model of 
social cognitive theory (SCT). 34 This framework emphasizes 
the interplay of personal, behavioral, and environmental

factors. By applying SCT, we explored the patient journey 
and identified barriers and facilitators from the context of 
digital self-management support. Reflexive thematic anal-
ysis was conducted and involved six stages: gaining data 
familiarity, inductive coding, generating initial themes, 
refining those themes, defining them, and naming and 
reporting findings. 35 NVivo software (version 12.0) facili-
tated the organization of codes into sub-themes and 
overarching themes. EM carried out open coding of the 
transcripts, which were then categorized into broader 
categories to develop the central themes. The authors 
(MAF and EM) examined and refined these themes to 
ensure their accuracy and depth. To maintain participant 
confidentiality, pseudonyms were used, and personal in-
formation was anonymized. The COnsolidated criteria for 
REporting Qualitative research (COREQ) checklist was used 
for reporting the results. 36

Step 5: formal evaluation

The final version of the self-management modules will be 
fully integrated into the Resilience mobile application and 
formally tested in hybrid effectiveness/implementation 
clinical trials evaluating its reach, effectiveness, adoption, 
implementation, and maintenance. 37,38

Step 1: 
Needs assessment

Qualita�ve research 
with pa�ents and 
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representa�ves

Step 2:
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Longitudinal evalua�on 
of PROs in a large 
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breast cancer survivors
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implementa�on needs 
for digital health within 
a BC survivorship care 

pathway
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digitally delivered self -
management programs

Literature review of 
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non-pharmacological 
strategies to mi�gate 

ET- related side-effects

Literature review on 
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Step 4:
Prototype development, 
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Step 5:
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Efforts to ensure equity 
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aspects within 
par�cipants

Stakeholders involved:
Researchers, pa�ents, providers (medical 
oncologists, nurses, radiotherapists, breast 
surgeons), social and human science experts, 
pa�ent associa�ons

Stakeholders involved:
Researchers, pa�ents, data scien�sts, 
sta�s�cians,  providers (medical oncologists, 
nurses, radiotherapists, breast surgeons), 
social and human science experts, suppor�ve 
care specialists, care managers, 
implementa�on scien�sts

Stakeholders involved:
Researchers, medical oncologists, suppor�ve 
care specialists

Stakeholders involved:
Researchers, pa�ents, suppor�ve care 
specialists, providers, developers, web 
designers, graphic designers, engagement 
experts, social and human science researchers

Stakeholders involved:
Researchers, pa�ents, providers, suppor�ve 
care specialists, ethics, regulatory experts, 
sta�s�cians, research staff, social inequali�es 
and equity researchers, implementa�on 
scien�sts

Figure 1. An iterative process for developing digital self-management behavioral interventions for BC survivors. 
BC, breast cancer; ET, endocrine therapy; PROs, patient-reported outcomes.
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RESULTS

Following step 1, and in response to positive feedback from 
both patients and health care providers regarding the use 
of digital health for supportive care during endocrine 
therapy, the multidisciplinary team decided to expand an 
existing digital companion. This companion, already inte-
grated into a medical and scientific digital care program for 
remote symptom management in routine oncology care, 
was selected for enhancement. The goal was to incorporate 
digital self-management programs focused on evidence-
based behavioral interventions tailored for the survivor-
ship phase, addressing the ongoing needs of breast cancer 
survivors.

Following the analysis conducted in step 2 2,3,5,29 and the 
reviews in step 3, 8,22,31 six symptoms/conditions were 
prioritized for digital self-management behavioral in-
terventions: emotional distress, fatigue, insomnia, muscu-
loskeletal pain, physical inactivity, and high body mass 
index. Three digital behavioral programs were planned and 
developed to address these symptoms and conditions: (i) a 
physical activity program, (ii) a mindfulness meditation 
program, and (iii) a yoga program. These programs were 
selected for their potential to address multiple symptoms 
and concerns, while also being adaptable to a variety of 
tumor types beyond breast cancer. Additionally, specific 
cognitive behavioral therapies targeting anxiety and 
depression, fatigue, hot flashes, insomnia, sexual dysfunc-
tion, and fear of recurrence were identified as priorities for 
future development (Figure 2).

During step 4, the three programs (physical activity, 
meditation, and yoga) were developed in a digital format. 
The content included a combination of educational mate-
rials to raise awareness of expected health benefits related 
to the specific behavioral change, progressive readings and 
positive psychology elements, video and podcast exercises 
for independent practice, weekly live sessions for guided 
practice and community building, and a moderated online 
chat group to encourage positive messages. The meditation 
program lasted 6 weeks, the yoga program lasted 8 weeks, 
and the physical activity program lasted 12 weeks. Online

live sessions were scheduled twice a week, providing two 
1-h sessions of live practice per week for each program. The 
content and duration of the programs followed step 3 of 
the methodology, based on validated interventions for 
breast cancer survivors. 19,39,40

To gather user feedback and involve patients in the 
development process, 27 cancer survivors participated in 
six virtual focus groups, where they tested different pro-
grams tailored to their symptoms: meditation for emotional 
distress or insomnia, yoga for insomnia or musculoskeletal 
pain, and physical activity for fatigue or musculoskeletal 
pain. Overall, feedback was positive, with all participants 
reporting a favorable experience with the programs, 
advocating for its implementation.

Key themes that emerged from the feedback

Facilitating access to supportive care. Patients emphasized 
how digital health platforms can democratize access to 
supportive care interventions, reducing time and travel 
constraints as well as being adaptive to work and family-
related obligations. They also noted the potential to 
reach a larger number of patients and reduce financial 
burdens.

Patient empowerment. Patients appreciated how the 
programs enabled them to take a more active role in their 
care. They felt confident in their ability to make positive 
behavioral changes and sustain these improvements, with 
many expressing a desire to support others in their journey 
toward better health.

Perceived benefits. Participants reported significant im-
provements in emotional distress, musculoskeletal pain, 
insomnia, and fatigue, underscoring the positive impact of 
the interventions on their overall well-being.

A shared experience. Patients valued the live sessions and 
chat features as a means to connect with both participants 
and coaches, fostering a sense of community. However, 
participation in the chat varied, with some patients 
showing less interest in engaging with this feature.

Second wave developments-
specific behavioral interventions

Priority developments –
behavioral interventions 

tackling multiple concerns:

Physical activity

Meditation

Yoga

Cognitive behavioral therapies:
• Fatigue

• Anxiety and depression
• Hot flashes

• Fear of recurrence
• Insomnia

• Sexual dysfunction
• Alcohol and tobacco cessation

Priority symptoms and 
concerns:

• Emotional distress
• Fatigue
• Insomnia

• Musculoskeletal pain
• Hot flashes

• Physical inactivity
• High body mass index

Figure 2. Symptoms and concerns prioritized and digital interventions developed.
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Adaptations to enhance engagement. Patients emphasized 
the importance of adapting the programs to incorporate 
new functionalities and tools to maintain engagement both 
during and after the official program period. They sug-
gested including follow-up sessions and opportunities for 
in-person meetings to further strengthen connections. 
Additionally, they stressed the need for simplified digital 
interfaces and the reduction of technical difficulties, as 
these could be significant barriers for engagement. While 
live sessions were seen as beneficial for building commu-
nity, some patients found the fixed time slots challenging, 
leading to difficulties in following the sessions and sched-
uling conflicts. A few patients also expressed feelings of 
frustration and guilt for not being able to attend the live 
sessions regularly.

The focus group participants ranged in age from 38 to 60 
years and all had an educational level beyond high school 
(27/27). Thirty-one percent (9/27) of participants resided 
outside urban centers (cities with fewer than 20 000 in-
habitants). Eleven patients, all breast cancer survivors, 
tested the meditation program prototype, while seven 
patients, also all breast cancer survivors, tested the yoga 
prototype. The physical activity program was made avail-
able to patients with other tumor types, and among the 10 
patients who provided feedback, 7 were breast cancer 
survivors. Illustrative patient quotes are provided in 
Table 1.

The results from the qualitative study were reviewed by 
the multidisciplinary team involved in the development of 
the programs and informed the final version of the pro-
grams. The following adaptations suggested by patients to 
enhance engagement were carried out: simplification of 
the multiple digital tools used into one single engaging 
mobile app interface, pre-recorded sessions instead of live 
sessions to allow for autonomous and flexible practice, and 
addition of engagement and motivational feedback loop 
mechanisms. A summary of the final programs’ duration, 
content, and format is provided in Figure 3. The programs 
are being evaluated in ongoing effectiveness/implementa-
tion randomized clinical trials.

DISCUSSION

Randomized clinical trials have demonstrated that behav-
ioral interventions can be effective in managing several 
symptoms and concerns experienced by breast cancer sur-
vivors, thereby improving their quality of life. 41-43 However, 
data also indicate that these interventions are not routinely 
integrated into clinical care pathways due to various bar-
riers. 44 At the same time, research shows that patients may 
be particularly motivated to make behavioral changes 
following a cancer diagnosis, with a desire to adopt healthier 
habits. 45 Yet, achieving such changes can be challenging 
when these interventions are either unavailable or not 
proactively offered. 46 This study outlines the development 
of digital self-management programs aimed at improving 
symptom management and enhancing the quality of life for 
breast cancer survivors. While expanding the reach of

behavioral interventions is critical to address the challenges 
faced by breast cancer survivors, it is equally important to 
ensure that these interventions are evidence based and 
incorporate patient input early in the development process 
to create effective and engaging solutions.

To this end, we adopted a rigorous approach, combining 
needs assessment, quantitative and qualitative research, as 
well as an extensive literature review to identify evidence-
based components in the design of our symptom man-
agement programs. Additionally, recognizing the increasing 
importance of co-design and patient involvement in health 
care innovations, we conducted a qualitative study during 
the development phase to ensure that the perspectives of 
patients were incorporated into the development of the 
final product. Overall, feedback from participants was 
positive, with high perceived usefulness in managing sur-
vivorship concerns such as endocrine therapy side-effects 
and promising engagement levels. Commonly noted ad-
vantages included the practicality of the remote interven-
tion, its potential to increase patient empowerment, and 
the reported improvements in daily life and symptom 
management.

A key feature of our programs was the inclusion of su-
pervised coaching, which received high praise from par-
ticipants, as well as live sessions aimed at fostering 
community engagement. While these features can indeed 
contribute significantly to engagement and retention, 31 

they also present challenges for real-world implementa-
tion. Supervised coaching requires the availability of health 
care professionals, while live sessions necessitate admin-
istrative support for organizing group practices. These re-
sources may not be readily available in many health care 
systems, particularly in resource-constrained settings or 
countries. 44,47-49 Furthermore, as noted by patients who 
pilot-tested our programs, the live session components 
may also hinder engagement due to the requirement for a 
fixed practice schedule, which compromises flexibility. As 
such, to enhance scalability across diverse health care en-
vironments and patient profiles, we adapted the programs 
to accommodate both supervised and autonomous self-
management options. This adaptation includes autono-
mous engagement-enhancing features powered by artificial 
intelligence, such as encouraging messages, rewards for 
progress, and reminders for regular practice.

A randomized clinical trial is planned to assess the effi-
cacy and implementation of these modules without the 
supervised coaching component and the live sessions, 
specifically among patients experiencing adverse effects 
from endocrine therapy (NCT06781996). As part of the 
trial, the patient activity in the mobile app will be tracked 
and a nurse navigator will be available to engage patients 
who are not participating actively in an autonomous way, 
helping direct them to additional solutions or to supervised 
practices if necessary. A comprehensive implementation 
analysis will also be conducted, yielding valuable insights 
into which patient profiles are most suited to autonomous 
interventions and which may benefit from more structured, 
guided support. Another ongoing randomized clinical trial

M. A. Franzoi et al. ESMO Real World Data and Digital Oncology

Volume 9 ■ Issue C ■ 2025 https://doi.org/10.1016/j.esmorw.2025.100173 5

https://doi.org/10.1016/j.esmorw.2025.100173


Table 1. Thematic analysis, illustrative patients’ quotes, and insights from the focus groups during prototype testing phase

Emerging themes Exemplifying quotes

Facilitating access to supportive care
Meditation program “What I really liked was that I could do it from home or from the place where I was. So, it didn’t take away 

from my schedule, it didn’t increase my fatigue level. It was a lot less fatigued, because I didn’t have to go 
to a specific place to practice, I didn’t have to get back in the car, I didn’t have to come home late at night. 
Being at home, it was a little cocooning mode. I am at home, I take care of myself, and care comes to me, 
at home.”“I was, in fact, quite surprised to see that we were able to meditate in Zoom, with the distance. I 
wasn’t really convinced in the beginning, and in the end, it still worked well.”“The program was very good, 
and I put it on my phone, so it’s accessible right away, it’s very good. In two minutes, we’re in our 
meditation, and we don’t have to deal with site searches, or things like that, that could be more 
problematic, and that could ultimately prevent practice.”

Yoga program “Despite the fact that it was a remote practice, the teacher still managed to correct our postures (and 
frankly, hats off to her) and to follow everyone really well.”“It’s also very interesting to do it remotely 
because we can’t go out sometimes, we’re busy with work, medical appointments. Plus, since it’s an app, 
it’s going to reach a larger number of patients, it’s practical, for those who don’t have the ability to go out 
or not the financial ability. Yoga it’s not cheap, so this alternative it’s very interesting.”“The live video 
sessions are very convenient. I never had any resistance to attend these sessions, I never had any problem 
getting into them because it was simple. Right before I was making dinner, poof, the next thing I know I’m 
in the living room or on the patio doing the yoga session.”

Physical activity program “Honestly, I appreciated the practicality of the session duration to do at home: 15 to 30 minutes, which I 
could spread out over different times.”“I’ve returned to work at 60%, so I’m optimizing my time. It’s great 
to be able to do it at home and to have it adapted.”“I really enjoyed it. It was very clear, and what’s great is 
that we could do it on our own schedule, whenever we had the most time or felt up to it. Plus, we can go 
back if we didn’t understand something, pause it, which is really helpful. No, the 12 weeks went by really 
quickly for me.”“This very adaptable aspect really lifts a lot of things. It removes the sense of obligation, it 
takes away the pressure we might feel, for example, when we sign up for a club, like a yoga club or 
something similar, where we expect a certain level in the classes and, there’s always a financial cost.”“Yes, 
and even the fact that I can say, ‘Okay, on Sunday, I’m more physically available, etc., to do my session,’ I 
can do it at 10 p.m. if I need to, because I can’t sleep, and there’s no one there to tell me that it’s not the 
right time to do it.”

Perceived health benefits
Meditation program “With this program of six weeks, I found a real benefit. A lot less stress, anxiety, a lot less hamster wheel

spinning in my head [ ...] A lot more composed, calm. And as a result, well, less pain. […] It’s been an
opportunity to reconcile with my body, it’s been a really nice step, it allowed me to be more caring, more 
loving towards my body, with this body that’s changed, that’s gained 33 pounds.”“It was very positive for 
me too, it made me go a long way in accepting the disease, and everything that happened because before 
I was caught in a kind of tsunami.”“Anxiety, pain management, neuropathic pain. I can confirm that it’s 
really a great tool to feel good.”“I had a lot of insomnia, so I really felt a difference. And in terms of anxiety, 
actually, it’s also repeating to myself: everything passes. There are meditations that help a lot to take a 
step back and live in the moment, and it helps to decrease my anxiety, so I really found benefits on 
that.”“It has an impact on fatigue, I had a reoperation not long ago and I was very tired, and now, instead 
of taking a nap, I do a meditation. The long ones, the thirty minutes ones, and it’s very very efficient to 
recover energy, I’m very surprised, each time.”

Yoga program “But it did me a lot of good, we didn’t feel like we were working out and yet we felt that it was powerful, 
while respecting our weaknesses and mobilizing our strengths, with meditation, relaxation, breathing, 
there was a complete set. It was very good for me actually. (…) I really enjoyed it a lot and it relaxed me 
and made me feel good.”“I really enjoyed to experience what it was going to do to my body after all this 
battery of treatments, it was kind of meeting a body that is a new body. (…) It also relieved my joints and 
muscles pain.”

Physical activity Program “I feel physically better when I move more, and I also feel better emotionally and psychologically.”“Impact 
on muscle pain and upper body neuropathies: it helped me release the muscle tension around the 
nerves.”“After cancer, we all go through a phase of depression. It comes and goes, and we don’t really 
know why. When we do something for ourselves, like this physical activity program, we get back on track, 
leaving less room for those things to take hold.”“Since starting the program, I’ve noticed it helps a lot, 
especially with joint pain, particularly in my wrists. In the mornings, when I got out of bed, I had trouble 
walking, but now it’s much better.”“Before, I didn’t do any sports at all. It’s true that this has done me 
good. And I’m not sure if it was a coincidence, but the first time I did a session in the morning, I didn’t stop 
all day, I was like a whirlwind going full speed, and I felt like it gave me a boost having done that 
session.”“Stretching and doing cardio makes me feel better, even mentally. I’ve gotten myself moving and 
activated my muscles. Having workout sessions at home when I’m relaxed helps me unwind.”“I find that 
I’m less tired when I do all of this.”

A shared experience
Meditation program “The teacher had this ability to play down the drama and then to make the subject really accessible to us. 

And above all, that whatever we did, it was not judged as bad.”“The teacher had this kindness that I 
thought was extraordinary, there was no misstep. We were seen as people, actually.”“She is a caring 
person, welcoming, and I believe that she knew how to make a place for each one of us.”“Finding a group

Continued
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Table 1. Continued

Emerging themes Exemplifying quotes

(...)  being able to meet other people, with whom to share this experience, we knew that we were all
somewhat connected by this vital experience that is the disease, but we understood each other, and we 
were able to exchange, and to see that we were connected, in search of more or less the same 
things.”“There was really a team cohesion, a group cohesion, a lot of caring, support and thoughts for each 
other. (…) I’m really happy to have had the meetings with the group, because really, it was just what I 
needed at the moment.” “I really appreciated these moments shared together. It also makes you feel less 
alone, you encounter the same things, you feel the same feelings.”“I didn’t use the chat too much, but it 
was nice to have it to communicate with the teacher, if ever. I didn’t communicate too much with the 
other participants.”

Yoga program “What I liked was the teacher’s approach, the fact that she was a former breast cancer patient, so she was 
fully aware of the difficulties that we can have in terms of movement limitations. And that she took this 
into account in the exercises that she proposed to us and that she really proposed a decomposition of the 
different movements and the different postures, steps by steps, so that we could do the sequence on our 
own in the end.”“The teacher was really very gentle, educational. She really paid attention to each of us to 
adapt, if we had problems with our shoulders or pain. She was really attentive. And I think that she took a
particular care to redo part of the videos, she didn’t just capture the session, she edited ( ...). She did it very
seriously, and with a lot of compassion.”“And being in a group I felt good, in the group dynamic, without 
venting or anything. At least we all knew that we had weaknesses and that if we didn’t succeed at least we 
didn’t have to be looked at in the wrong way, like sometimes (…) we can be looked at by people because 
we don’t have the strength in our arm for example. (…) I thought it was good because we knew that we all 
had more or less similar experiences. The same problems.”“The group created a nice dynamic, we were 
always happy to connect.”

Physical activity program “I find the explanations in the sessions and live sessions very clear. They are very precise in their 
explanations. For me, it’s the first time I’ve really understood things about breathing.”“I found the coaches 
very human, really attentive, really great.”“I find it very interesting. A few small things outside of the 
suggested sessions. It’s really, really interesting to stay connected during the live sessions and in the 
chat.”“I enjoy checking the progress of other patients, I like that. We can also share our experiences. I 
won’t write much in the chat, but I will read and see what everyone shares.”“The sense of community is 
always great. The only small thing is that, since I can’t complete all the sessions, I feel a bit guilty seeing the 
enthusiasm of others. I think it’s wonderful, but I also feel like I’m falling behind.”“I think participation in 
the chat is personal to each individual. I only browse through the messages because sometimes I don’t 
check every day, and there’s no need to respond if it’s 48 hours later.”

Patient empowerment
Meditation program “Meditation had really seemed like an unattainable discipline to me. To me, you had to be a great Buddhist 

sage, with twenty years of Buddhism behind you, to be able to do that. And actually, through this program, 
I was able to realize that it was within my reach.”“I have shifted my alarm clock earlier, so that I can do the 
meditation, and clearly, it starts my day. Before, I was much more latent, it was more difficult to get up, to 
put myself in action. And now, it’s true that since the meditation, in the morning, on the other hand, I’ve 
got a really beautiful energy.”“There were times I practiced less, and I saw that the side effects came back: 
headaches, a little more stressed and so I said to myself: no, I have to do it, practice more regularly.”

Yoga program “I think that having yoga sessions allows us to establish a kind of well-being dynamic that allows each 
patient to be an actor of his health. At least that’s how I feel about it. (…) I’ve continued to practice in the 
morning when I get up, occasionally, and when I’m not feeling well.”“I signed up for next year, to take 
classes. I know this is the activity I want to do next year.”

Physical activity program “Now I know I need to focus on consistency. I’ve noticed that on the weeks when I didn’t do much, 
the pain was worse, so it’s really important for me to be consistent. I try to take the stairs instead of 
the elevator―little things in daily life that will help me improve and get moving.”“I think I will 
continue using this program after the 12 weeks. I’ve already talked about it with other 
patients.”“My sister-in-law is a nurse in a nursing home. She has back pain and breathing problems, 
especially when she lifts patients. I showed her the specific exercises on my app. I am the one helping 
her now.”

Adaptations to enhance engagement (digital literacy and technical aspects, motivation, and flexibility)
Meditation program “The things that were a little less pleasant, the irritants, it was really the technical part. We had to log in in 

a separated video tool, there were some difficulties to access the live sessions.”“The possibility of having 
an in-person seminar at some point to get together that would be good. Why not with our teacher, that 
would be perfect. To finalize this program like that.”“If a three-day face-to-face session, was proposed 
afterwards, focusing on meditation, well-being, and exchanges between patients, well, this could interest 
me.”“I wish we still had a session after the program ended, once in a while, once a week, or once a 
fortnight, or once a month, to keep that group meditation.”“It’s a pity that there isn’t an entry 
questionnaire and an exit questionnaire, to see if it had changed anything and boost engagement.”“The 
fact that you need to connect in a fixed hour, it’s not always easy to be able to be there at 6 pm when you 
work and have children.”

Yoga program “Sometimes the screen of a cell phone is not big enough to really see and look at the teacher’s silhouette 
and postures. Sometimes the angles of vision are limited because you have to move the camera a little bit 
depending on whether you are standing or lying down. It may have been easier with a computer.”“Having 
multiple digital platforms, one for content, another for live, another by email, was not optimal.”“I just got
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(NCT06505590) will evaluate the role of supervised versus 
unsupervised digital self-management support in the 
setting of cancer-related fatigue among multiple tumor 
types, also including breast cancer survivors, bringing 
valuable knowledge in this field. Prospective pilot cohort 
studies are also evaluating the role of these digital behav-
ioral interventions as supportive tools to prevent quality-of-
life deterioration and to assist in decentralizing the care of 
breast cancer survivors from the hospital to primary care 
infrastructures (NCT06479057). In addition, a totally 
autonomous, patient-led digital interface of the mobile 
application providing symptom monitoring, needs assess-
ment, and the self-management behavioral programs will 
be tested to evaluate its efficacy and implementation

among premenopausal patients under adjuvant endocrine 
therapy and ovarian function suppression in an interna-
tional randomized clinical trial. 50,51

It is important to recognize that, while digital health in-
terventions have significant potential to equalize care, they 
often fail to engage a representative sample of patients, 
particularly across varying socioeconomic backgrounds and 
health literacy levels. 52-54 We acknowledge that, during the 
prototype testing phase in step 3, our sample of patients 
mainly consisted of individuals with higher educational 
levels and, ideally, a diverse population should be included 
during the co-design phase. To address this challenge, our 
ongoing trials investigating the effectiveness/implementa-
tion of the digital self-management support will proactively

Table 1. Continued

Emerging themes Exemplifying quotes

frustrated when it stopped, we were in the middle of progress. We felt like we were stopping in the middle 
of the road, so we could see that she was making progress. (…) Four weeks was frustrating, I wouldn’t 
have minded two more weeks so that we could really have all the tips in mind.”“For me, the big drawback 
was really the daytime slot for the lives, between noon and two, it’s true that it would have been much 
easier to be available in the evening slot.”

Physical activity program “Can we retrieve the videos on another device? On a computer or a television? Because the small screen is 
a bit complicated.”“It’s silly what I’m going to say… but when it’s over, it feels like we’re a bit left to our 
own. It’s like when you finish your chemo and don’t see the care team as much, except for scans and things 
like that. You need a little more support.”“I couldn’t participate in the live session because I was busy, and 
the same thing will happen next week. The ideal would be to have a recorded meeting in case you couldn’t 
be available, so we can hear everything that was said afterward, which could help us.”“I would suggest 
recording the live sessions so that we can watch them at other times. Sometimes, we don’t remember 
everything. At the moment, I understood well, but when doing the exercises, I can’t recall it.”“The live 
sessions might be losing some momentum. I’m frustrated because I asked twice for the exercises from the 
live sessions which I missed, but I haven’t received them.”“For the live session timings, it depends on 
everyone’s situation; it’s difficult to find a time that works for everyone.”

Physical activity program

Duration: 12 weeks

• Educational  and 
motivational 
content (articles 
and videos)

• Progressive 
video exercises 
for autonomous 
practice (aerobic 
and muscle 
reinforcement 
training) targeting 
150 min per 
week for 12 
weeks.

• Opt in or out of
the engagement 
feedback loop 
messages (e-mail 
and notifications)

Yoga program

Duration: 8 weeks

• Educational  
and motivational 
content (articles 
and videos)

• Progressive 
video exercises 
for autonomous 
practice to 
achieve 2 h per 
week of regular 
practice

• Opt in or out for 
the engagement 
feedback loop 
messages 
(e-mail and 
notifications)

Meditation program

Duration: 6 weeks

• Educational  
and motivational 
content (articles 
and videos)

• Podcasts and 
video exercises 
for autonomous 
practice to 
achieve 2 h per 
week of regular 
practice

• Opt in or out for 
the engagement 
feedback loop 
messages 
(e-mail and 
notifications)

Patient testimonials and information on patient associations in the mobile app for community support

Figure 3. Summary of key features of the digital self-management behavioral interventions developed.
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incorporate equity-focused strategies. These strategies will 
include the following: (i) providing training for principal 
investigators and recruiters on implicit bias and cultural 
competency to ensure a more representative population is 
recruited; (ii) employing digital navigators to assist patients 
with varying levels of digital literacy in onboarding to the 
mobile app; and (iii) collecting and monitoring detailed 
demographic data on socioeconomic status and health lit-
eracy during the trial to allow prescriptive actions to be 
taken if the recruited sample becomes unrepresentative. 
Including a diverse population in a well-designed imple-
mentation study―collecting engagement metrics and 
assessing patients’ preferences and barriers to use―will 
enable further refinement of the interventions to ensure 
their relevance and effectiveness in broader, real-world 
settings.

Another distinguishing feature of the tool developed in 
this study is the integration of a comprehensive portfolio of 
self-management programs within a single digital platform. 
This design minimizes the need for both health care pro-
viders and patients to manage multiple apps for different 
symptoms, as well as care managers and information tech-
nology departments needing to deal with multiple interop-
erability requirements, thereby improving user experience 
and simplifying the care pathway. 55 Moreover, the integra-
tion of this tool into a remote monitoring platform already 
used in routine care for symptom monitoring during active 
treatment 32 offers a unique advantage. By enabling seamless 
continuity of care, the platform will provide a digital com-
panion for patients throughout their entire cancer jour-
ney―from diagnosis through survivorship care.

In conclusion, the digital self-management programs 
developed in this study offer a promising solution for 
improving quality of life and symptom management among 
breast cancer survivors. By focusing on evidence-based 
interventions, patient-centered co-design, and scalability, 
we believe these programs can play a pivotal role in 
expanding access to care, improving engagement, and ul-
timately enhancing the survivorship care experience. 
Further research and evaluation in randomized clinical tri-
als, among a real-world, representative population, is 
planned to determine the clinical impact of this multimodal 
digital tool and the most effective implementation strate-
gies among breast cancer survivors and beyond.
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