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Preface

This document, developed within the framework of the EmpowerHer Project, provides a
comprehensive resource for professionals and facilitators working with breast cancer survivors in
the post-hospital discharge phase.

It is structured in two complementary parts. The Guidelines (Part 1) present practical, evidence-
based recommendations to support survivors’ recovery through physical activity, nutrition,
psychological well-being, and social engagement. The Best Practices (Part 2) compile examples of
effective, real-world approaches that have successfully translated similar principles into practice
across Europe.

Together, these sections aim to bridge the gap between clinical care and community-based
rehabilitation, helping practitioners to guide survivors safely and confidently as they regain
autonomy, physical function, and overall quality of life.
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1. Introduction

1.1. Background and purpose

Breast cancer is the most common cancer diagnosed in women in the West World. While the five-
year survival rate now exceeds 85% in high-income countries, a significant proportion of survivors
experience lasting side effects such as chronic pain, limited shoulder mobility, persistent fatigue,
and sensitivity issues in the affected area. These sequelae can affect quality of life and the ability
to resume normal activities. Many survivors face anxiety, depression, and changes in self-image,
especially after surgeries such as mastectomy. In addition, treatments such as chemotherapy and
radiotherapy can cause chronic fatigue, which impacts the ability to carry out daily and work-
related activities [1, 2].

Breast cancer survivors are a heterogeneous population. Although they share a cancer diagnosis,
their post-treatment health status, symptom burden, and psychosocial needs vary considerably.
Differences in recovery and symptom experience may arise depending on factors such as age (e.g.,
younger women may experience premature menopause and psychological issues differ ), the type
and intensity of treatment (chemotherapy, surgery, radiation), the presence of comorbid
conditions like diabetes or cardiovascular disease, baseline physical fitness, and cultural or
psychological coping styles [3]. Tailored guidance based on these profiles tends to be the most
effective in addressing survivors' needs and promoting long-term health.

Common symptoms among survivors include persistent pain, fatigue and weakness that do not
improve with rest, and sensitivity alterations such as hypersensitivity or numbness in the affected
area, which can interfere with mobility and well-being. In addition, many experience sexual
dysfunction and pelvic floor issues, often linked to chemotherapy and hormonal therapies [4, 5].

This document presents evidence-based knowledge to support breast cancer survivors in making
informed decisions about their health and well-being across multiple domains.

1.2. Physical symptoms

Breast cancer survivorship is often accompanied by a wide range of long-term and late-onset
symptoms that can persist for years after the completion of active treatment. Among the most
prevalent complaints is persistent pain, which affects approximately 31% of survivors even
several years after surgery [6]. This pain is multifactorial in origin, resulting from surgical trauma,
nerve injury, lymphedema, and scar tissue formation. For many individuals, chronic pain can be
highly limiting, interfering with daily activities, physical functioning, and psychological well-being
[7, 8].

Another frequently reported concern is fatigue and weakness which are among the most
common sequelae of breast cancer treatment. This cancer-related fatigue is often described as
an overwhelming and persistent sense of tiredness that does not improve with rest or adequate
sleep. Unlike ordinary fatigue, it significantly affects physical, cognitive, and emotional
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functioning, limiting participation in work, social activities, and exercise, and thereby reducing
overall quality of life [9].

Sensitivity alterations are also common, with many survivors experiencing hypersensitivity,
numbness, or a loss of sensation in the affected breast, axilla, or upper limb [10]. These changes
often arise from surgical interventions and nerve damage but may also be influenced by
radiotherapy. Sensory disturbances can impact upper limb mobility, fine motor function, and
overall well-being, making rehabilitation and patient education crucial in survivorship care [11].

Sexual health and pelvic function are frequently affected as well. Sexual and pelvic floor
dysfunction are common consequences of chemotherapy and endocrine therapies, often
resulting from hormonal changes, vaginal dryness, decreased libido, and pelvic floor muscle
weakness. These issues can lead to difficulties with intimacy and diminished sexual satisfaction,
highlighting the importance of multidisciplinary care and targeted interventions to support
survivors in this domain [12, 13].

In addition, many breast cancer survivors experience Genitourinary Syndrome of Menopause
(GSM), a medical condition resulting from estrogen deficiency following treatment. GSM leads to
structural and functional changes in the lower genitourinary tract, giving rise to a spectrum of
symptoms including vaginal dryness, burning, itching, dyspareunia (pain during sexual
intercourse), dysuria (painful urination), urinary urgency, and recurrent urinary tract infections.
These changes not only affect physical comfort but also have a significant impact on sexual
function and quality of life [4, 5].

Together, these persistent symptoms illustrate the complex and multifaceted challenges faced by
breast cancer survivors. Understanding their prevalence, underlying mechanisms, and impact on
daily life is essential for developing tailored rehabilitation strategies and supportive care
interventions aimed at improving long-term survivorship outcomes.

1.3. Medication side effects

Following the completion of active breast cancer treatment, many survivors are prescribed
adjuvant hormone therapy to reduce the risk of cancer recurrence and improve long-term
survival outcomes. While these therapies are highly effective, they are frequently associated with
a wide spectrum of side effects that can significantly affect both quality of life and overall health
[14, 15]. The nature and severity of these adverse effects often depend on the type of therapy
used, individual patient characteristics, and menopausal status, making personalized survivorship
care an essential component of follow-up treatment.

One of the most commonly reported challenges involves vasomotor and gynecological
symptoms. Hot flashes, night sweats, and vaginal dryness are prevalent across nearly all types of
endocrine therapy, including tamoxifen, aromatase inhibitors, fulvestrant, and ovarian
suppression [16, 17]. In premenopausal women, tamoxifen can additionally cause increased
vaginal discharge and menstrual irregularities and has been associated with a slightly elevated risk



of endometrial pathologies. These symptoms, though often considered “non-life-threatening,”
can deeply affect intimacy, self-image, and daily functioning, underscoring the importance of
comprehensive symptom management strategies [4, 5].

Musculoskeletal and bone health complications are another important concern for survivors on
hormone therapy. Aromatase inhibitors and ovarian suppression are strongly linked to reductions
in bone mineral density, thereby increasing the risk of osteoporosis and fragility fractures over
time [16]. In contrast, tamoxifen has been shown to exert a protective effect on bone health in
postmenopausal women. Nevertheless, musculoskeletal complaints remain widespread, with
many survivors reporting joint pain, muscle cramps, back pain, and generalized bone pain. These
symptoms can substantially limit physical activity and, in some cases, lead to reduced treatment
adherence, highlighting the need for early screening and preventive interventions [18, 19].

In addition, cardiovascular and thrombotic risks are an important consideration in long-term
survivorship care. Aromatase inhibitors have been associated with an increased likelihood of
cardiovascular complications, including myocardial infarction, angina, heart failure, and
hypercholesterolemia [16]. Raloxifene, another endocrine agent, has been linked to a heightened
risk of stroke in certain populations. Both tamoxifen and raloxifene are known to increase the risk
of venous thromboembolism, such as deep vein thrombosis [20]. Given the potentially serious
nature of these complications, proactive cardiovascular risk assessment and lifestyle
interventions are often warranted in survivorship care plans.

Endocrine therapies can also influence cognitive, emotional, and energy-related well-being.
Tamoxifen and ovarian suppression have been associated with mood disturbances, including
depression, irritability, and insomnia, as well as cognitive complaints such as concentration
difficulties, memory lapses, and “brain fog” [21]. Fatigue and weakness are among the most
frequently reported side effects, particularly with hormone therapy, and are often described as
profound, persistent, and poorly relieved by rest. These symptoms can substantially hinder
recovery, limit participation in social and professional roles, and reduce overall quality of life [22].

Finally, certain therapies, particularly hormone [22] and chemotherapy, are associated with
gastrointestinal and respiratory disturbances. Survivors may experience nausea, vomiting,
constipation, appetite loss, and, in rare cases, respiratory issues such as shortness of breath,
cough, and painful breathing. While these complications are generally less common than
vasomotor or musculoskeletal symptoms, they can contribute to cumulative treatment burden
and further compromise well-being.

Taken together, the side effects of adjuvant hormone therapy illustrate the complex interplay
between effective cancer control and long-term survivorship challenges. Understanding these
adverse effects is essential for designing personalized rehabilitation strategies, optimizing
symptom management, and ultimately improving the quality of life for breast cancer survivors.



1.4. Mental symptoms/health aspects

Besides physical symptoms, breast cancer patients and survivors experience various mental
health issues. Anxiety, distress and depression are the most frequent psychological disorders in
breast cancer patients [23, 24]. Besides, cancer can be experienced as traumatic, with some
patients developing posttraumatic stress disorder (PTSD). Symptoms include intrusive
memories, avoidance, negative mood changes, and hypervigilance. PTSD affects up to 22% of
long-term cancer survivors [11, 23, 24]. Cognitive disorders and sexual dysfunction can also be
important in affecting Quality of Life (QoL) both in younger and older patients. Younger and older
patients show different characteristics of these disorders and different strategies of managing
them [8, 25].

Anxiety is one of the most common psychological symptoms in breast cancer patients, often
triggered by fears about the future, recurrence, and treatment side effects. Distress—a broader
emotional state encompassing anxiety, depression, and adjustment disorders—can peak at
various stages of the disease, particularly during treatment and after medical follow-up ends.
Factors such as younger age, having children, and undergoing aggressive treatment are linked to
higher distress. Depression affects up to 30% of breast cancer patients and can significantly impact
quality of life, adherence to treatment, and survival outcomes [9].

Older breast cancer patients face unique psychological burdens, including social isolation, fear of
medical procedures, and reluctance to seek help for symptoms. They may also face delays in
treatment due to fears about disfigurement and financial concerns [10]. Although older patients
sometimes report less fear of recurrence, some adopt a resigned coping style that leads to higher
levels of anxiety and depression [26]. Particular life events—like treatment decisions, recurrence,
or survivorship—can increase psychological vulnerability, and several physical, emotional, and
social risk factors for distress are more prevalent in older adults. On the other hand, younger
breast cancer survivors are more likely to report memory problems (14.2%), migraine headaches
(5.0%), and psychological distress (5.2%). They also tend to experience higher rates of depressive
symptoms, fatigue, and concerns related to sexual health (fertility, body image, sexuality).
Additionally, the pressure to return to full roles in work, family, and social life may heighten their
perceived symptom burden [7, 27-29].

In addition, many breast cancer survivors report cognitive difficulties—such as memory loss,
trouble concentrating, and reduced executive function—during or after treatment [13]. This
phenomenon, often called “chemo brain,” may be related to chemotherapy, hormone therapy,
or psychological distress. While formal tests don’t always confirm cognitive decline, the perceived
effects can significantly disrupt daily life. Older patients should be screened for cognitive reserve
and frailty and may benefit from neuropsychological testing. Treatment options include cognitive
training, compensatory strategies (e.g., planners), and potentially medications, although evidence
remains limited.

Finally, body image disturbances are common among breast cancer survivors, especially younger
women, and often persist despite reconstructive surgery. These concerns are closely tied to



sexual dysfunction, which affects over 70% of patients [14]. Contributing factors include
hormonal changes, body changes, and emotional stress. Older patients may face additional
barriers, such as discomfort discussing sexuality and fear of death. Treatments include
psychological therapy, hormonal aids, and communication-focused interventions. Beauty and
body image interventions, such as group therapy or makeup workshops, have shown positive
effects on mood and self-esteem, though sexual functioning requires more targeted approaches.

In conclusion, breast cancer survivors form a diverse group, with experiences and recovery
trajectories that vary widely depending on treatment type, age, and overall health. However,
most survivors encounter at least some ongoing physical, emotional, or cognitive challenges that
can affect their quality of life. Supporting survivors in empowering themselves is therefore
essential. Evidence-based strategies — including structured exercise programs, nutritional
guidance, relaxation techniques, and mental health support — play a key role in enhancing
recovery and long-term well-being. The following section of this document presents practical
guidelines to help survivors and practitioners integrate these approaches into survivorship care.

General health, exercise, nutrition and relaxation, are discussed. For these items, the concerns
related to breast cancer survivors, why it is important and how it can be applied, are described.
In the end, motivation and digital tools are discussed to reach these goals.

2. Exercise

2.1. Background information

Regular physical activity—defined by the WHO as any bodily movement requiring energy
expenditure—offers profound benefits across the lifespan [30]. Engaging in moderate- or
vigorous-intensity activity, including walking, cycling, sports, or active play, helps prevent and
manage noncommunicable diseases such as cardiovascular disease, certain cancers (including
breast and colon), diabetes, and hypertension [31-33]. Adults who are insufficiently active face a
20-30% greater risk of premature death and heightened risk of mental health disorders such as
depression and anxiety. Regular physical activity enhances cardiovascular and cognitive function,
sleep, and overall wellbeing while also reducing healthcare costs associated with inactivity [31-
33].

Global recommendations emphasize that “some is better than none,” and health benefits
increase with activity frequency and intensity. The WHO advises adults to aim for at least 150—
300 minutes of moderate-intensity, or 75—150 minutes of vigorous-intensity aerobic activity
weekly, alongside muscle-strengthening exercises on two or more days. Reducing sedentary time

is equally important, as prolonged inactivity contributes to poorer metabolic, cardiovascular, and
mental health outcomes [30]. Given the alarming global inactivity rates—31% of adults and 80%
of adolescents do not meet recommended activity levels—this guidance underscores the urgent
need to integrate regular movement into daily life for long-term health gains [33, 34].



In addition, physical activity plays a key role in recovery and long-term health. It can reduce
fatigue, improve cardiovascular health, increase muscle strength, improve mood and quality of
life and potentially reduce recurrence risk.

2.2. Exercise and cancer

In recent years, research has shown that regular physical activity is not only safe but also highly
beneficial for people living with and beyond cancer. Aerobic and resistance training are
particularly beneficial for managing anxiety, depression, physical function, and lymphedema [35,
36].

While rest was once routinely advised during treatment, experts now recommend exercise as a
key part of cancer care. Evidence shows that exercise during and after cancer treatment can
reduce cancer-related fatigue, improve physical functioning, and enhance overall quality of life.
These benefits apply to many cancer types, including breast, prostate, and colorectal cancers. As
a result, major health organizations such as the American College of Sports Medicine (ACSM) now
advise all cancer survivors to follow general physical activity guidelines, with appropriate
adaptations depending on treatment-related side effects [35].

In addition, cancer survivors face increased risks of recurrence, cardiovascular disease, and loss
of muscle strength or endurance. Exercise helps counteract these effects by supporting metabolic
health, maintaining bone density, and improving immune function. The ACSM roundtable
concluded that survivors should aim to avoid inactivity, even during active treatment. When
tailored to an individual’s condition and abilities, aerobic and strength-based exercise is not only
safe—it is also one of the most effective non-drug interventions to improve recovery and long-
term health outcomes. Thus, incorporating movement into daily life is a powerful tool for
survivorship [35, 36].

2.3. Exercise recommendations:

The general recommendations regarding exercise for breast cancer survivors are not different
from the general population. However, special attention must be paid to potential risk factors and
red flags (displayed in Table 2).
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The rec.ommendations rega rding e.xercise ar.e: at I.e?st MOVING THROUGH CANCER:
150 minutes of moderate-intensity aerobic activity Exsrcise for people living with and beyond cancer

per week and strength training 2 times per week. For
those over the age of 65 or at risk for falling, include
balance and flexibility work. Always start gradually FOR OVERALL HEALTH

Aim to meet the current exercise guidelines for adults

and increase intensity based on tolerance. If there /:; @‘
has been hormonal therapy, evaluate the risk for L -
fractures [35]. And evaluate the arm / shoulder
morbidity before upper body exercise [35]. B e s e T
with the following cancer treatment-related symptoms:
The response to exercise interventions across various @ @
patient subgroups varies a lot. Patients with e e -
moderate-to-severe anxiety or depression, those Q @ Q
Depression Sleep Lymphedema? Bone health

with a low/medium education, and those not living
together with a partner may particularly benefit [37].

To improve these symptoms, choose an exercise plan below:

\ (
OR @ oR (P +
Exercse e

Therefore, exercise advice should consider the
current energy levels and symptoms, pre-existing
physical limitations (e.g., joint problems,
lymphedema), the stage of recovery (early vs. late

post-treatment),  personal  preferences  and  Fjgure 1. Infographic published by The

motivation. In addition, progressive overload  American College of Sports Medicine. [35]
(gradual increase of intensity) is recommended but

should be guided safely.

2.3.1. Moderate-intensity aerobic activity

Moderate-intensity aerobic exercise is a cornerstone of physical activity for breast cancer
survivors, offering a range of physiological and psychological benefits. This level of exercise is
generally defined as activity that raises the heart rate and breathing that still allows comfortable
conversation. Objective measures include exercising at 50-70% of maximum heart rate or
achieving a perceived exertion of 12-14 on the Borg Rating of Perceived Exertion (RPE) scale
[38]. Examples of moderate-intensity aerobic exercise include brisk walking, cycling on flat terrain,
low-impact aerobics, swimming, or dancing.

Engaging in moderate-intensity exercise can induce meaningful physiological adaptations. It
improves cardiovascular fitness, enhances muscular endurance, supports weight management,
and reduces fatigue—a particularly common and limiting symptom in breast cancer survivors.
Additionally, regular aerobic activity can improve mood, sleep quality, and cognitive function,
while promoting better metabolic and immune system function [33]. For survivors who have
experienced treatment-related declines in physical capacity, moderate-intensity exercise offers a
safe and effective way to regain function without overstraining the body.

11



Breast cancer survivors can incorporate moderate-intensity aerobic activity into daily life in
practical, manageable ways. For example, brisk walking can be added to daily routines by taking
stairs instead of elevators, walking during phone calls, or scheduling short neighbourhood walks
before or after meals. Cycling or swimming can be done a few times per week, and group classes
or online programs may provide structure and social support. Key tips include starting slowly and
progressively increasing duration or intensity, using a heart rate monitor or RPE scale to stay
within moderate intensity, and paying attention to symptoms such as fatigue, dizziness, or pain
to avoid overexertion. Combining exercise with other supportive strategies, such as proper
hydration, balanced nutrition, and adequate rest, further enhances the safety and effectiveness
of the program.

By integrating moderate-intensity aerobic exercise into daily life, breast cancer survivors can
gradually rebuild their fitness, reduce long-term treatment-related side effects, and improve
overall quality of life, while maintaining a safe and sustainable approach to physical activity.

2.3.2. Strength training

Strength training, also referred to as resistance training, involves exercises that cause the muscles
to contract against an external resistance, such as free weights, resistance bands, machines, or
even body weight. It is generally defined by the load, repetitions, and sets performed, with
moderate resistance typically corresponding to a weight that can be lifted for 8—15 repetitions
per set while maintaining proper form. Examples of strength training exercises include squats,
lunges, bicep curls, chest presses, rows, shoulder presses, and core exercises. Resistance bands,
light dumbbells, or household items such as water bottles can also be effectively used, making
strength training accessible both at home and in fitness facilities.

For breast cancer survivors, regular strength training produces important physiological
adaptations. It improves muscle mass, muscular strength, and endurance, supports bone health,
helps prevent or reduce sarcopenia, and enhances joint stability and functional mobility.
Strength training also plays a key role in mitigating treatment-related side effects such as fatigue,
loss of physical function, and lymphedema risk, particularly when exercises are performed with
correct technique and gradual progression. Additionally, resistance exercise can have positive
effects on metabolic health, posture, and self-confidence, contributing to overall quality of life
[39-41].

Incorporating strength training into daily life can be practical and flexible. Survivors can start with
simple exercises using their own body weight—such as wall push-ups, sit-to-stands from a chair,
or step-ups—before progressing to light dumbbells or resistance bands. Structuring sessions 2—3
times per week with adequate rest between workouts allows for safe adaptation and recovery.
Survivors should focus on controlled movements, proper posture, and gradual progression of
resistance, while monitoring for symptoms such as unusual pain, swelling, or fatigue. Small
strategies, such as pairing exercises with daily routines (e.g., squats while waiting for the kettle to
boil or arm exercises while watching TV), can increase adherence and make strength training more
sustainable.
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Progression and regression of strength exercises should follow the principles of individualisation
and gradual overload. Survivors may begin with supported or simplified versions of each
movement (e.g., wall push-ups before floor push-ups, seated leg extensions before squats) and
progress by increasing load, range of motion, or movement complexity. For example, resistance
can be increased by adding free weights or bands, incorporating instability (e.g., single-leg stance),
or performing the exercise with greater speed or explosive intent once strength and control are
established. Conversely, regression can be achieved by reducing the load, limiting range of
motion, or using additional support. This structured approach ensures continuous improvement
while maintaining safety and confidence during recovery.

When integrated consistently, strength training empowers breast cancer survivors to restore
physical function, improve independence in daily activities, and enhance overall well-being,
while remaining safe and adaptable to individual limitations and recovery status.

2.3.3. Interval and high-intensity interval training (HIIT)

Interval training involves alternating periods of higher-intensity exercise with periods of lower-
intensity activity or rest. High-Intensity Interval Training (HIIT) is a specific form of interval training
characterized by short bursts of near-maximal effort followed by recovery periods [42, 43]. Both
approaches can be adapted for breast cancer survivors by adjusting the intensity, duration, and
type of exercise to individual fitness levels and treatment-related limitations. Common examples
include alternating brisk walking with light walking, cycling with short periods of faster pedalling,
or performing bodyweight exercises such as squats or step-ups at increased intensity for short
intervals followed by slower-paced recovery.

Interval training and HIIT offer numerous physiological benefits. They improve cardiovascular
fitness, aerobic and anaerobic capacity, and muscular endurance, while also enhancing
metabolic function and reducing fatigue [44]. Evidence suggests that HIIT may produce similar or
even greater improvements in cardiorespiratory fitness compared to traditional moderate-
intensity exercise, while often requiring less total time. Additionally, interval-based programs can
help survivors improve insulin sensitivity, body composition, and overall functional capacity,
which are particularly important for long-term health and quality of life after breast cancer
treatment. Scientific evidence shows that HIT is a time-efficient method for increasing
cardiovascular function in breast cancer survivors, but further research is necessary to determine
its effects on other outcomes. In addition, all studies were supervised interventions, therefor
studies for home-based or unsupervised HIIT effects are needed [44].

Breast cancer survivors can incorporate interval training into daily routines by modifying intensity
and duration to match their current fitness level. For example, walking for 1-2 minutes at a brisk
pace followed by 2—-3 minutes of slower walking, repeated several times, is a safe and effective
starting approach. Cycling for half an hour with 30 second intervals (as hard as possible) with 2
minutes of active recovery between each interval, is also a practical and effective HIIT session
[45]. HIIT sessions can be performed 1-2 times per week, with longer recovery periods or lower-
intensity exercises in between intervals. Practical tips include using a timer or mobile app to guide
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intervals, choosing activities that are enjoyable and safe, and paying attention to body signals
such as fatigue, pain, or dizziness. Starting gradually, progressing slowly, and combining interval
training with adequate rest, hydration, and balanced nutrition ensures that survivors reap the
benefits while minimizing risks.

When tailored to individual abilities and recovery status, interval training and HIIT can be a time-
efficient, engaging, and effective way for breast cancer survivors to improve fitness, reduce
treatment-related limitations, and enhance overall well-being, complementing aerobic and
strength-based exercise programs.

2.3.4. Symptom specific exercise tips

Different symptoms can find certain types of exercise more beneficial. Nevertheless, exercise is a
powerful tool for managing many of the long-term physical and psychological effects experienced
by breast cancer survivors [36]. Both moderate-intensity aerobic exercise and resistance exercise
have been shown to reduce cancer-related symptoms [36, 43].

Fatigue is one of the most common and persistent symptoms after breast cancer treatment, often
limiting daily activities and overall quality of life. Engaging in moderate-intensity aerobic exercise,
such as brisk walking, cycling, swimming, or dancing, 3-5 times per week for 20—30 minutes per
session can significantly reduce cancer-related fatigue. Light-to-moderate resistance training 2—
3 times per week, using a load that allows 8—12 repetitions per set, further supports energy levels
and physical function [46, 47]. Breaking exercise into shorter bouts throughout the day and
gradually increasing duration or intensity ensures safety and sustainability.

Pelvic floor dysfunction may arise from hormonal therapies or surgical interventions, resulting in
urinary incontinence, pelvic heaviness, or vaginal dryness. Targeted exercises, including
consciously contracting and relaxing vaginal, urethral and perianal muscles, can promote the
recovery of bladder function [48]. In addition, core/hip stabilization routines, performed daily
(10-15 repetitions, 2—3 sets) and 2—3 times per week for supporting core exercises, can restore
pelvic floor function and improve continence. Low-intensity, controlled exercises under the
guidance of a pelvic physiotherapist are recommended to ensure proper technique and
progression.

The function of the pelvic floor can be altered by multiple factors, primarily due to treatments
such as radiotherapy, chemotherapy, and hormonal suppression, which cause both short- and
long-term changes. It is important to consider that radiotherapy affects tissue elasticity, while
chemotherapy introduces toxicity; combined with hormonal changes, these often lead to
genitourinary syndrome. As a result, patients may experience vaginal dryness (which can cause
sexual dysfunction), urinary incontinence and an increased risk of urinary tract infections.
Moreover, many women are unaware that an oncological process as breast cancer, can also
impact pelvic floor function, leading to both functional and emotional disturbances. Therefore,
promoting pelvic health education and guided training of the perineal muscles is essential to
restore functionality, improve local blood flow, and complement rehabilitation with
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abdominopelvic exercises due to the connection between the pelvic floor and deep abdominal
muscles, which helps optimise pressure management and enhance continence.

Bone health is often compromised in survivors taking aromatase inhibitors or experiencing early
menopause. Weight-bearing aerobic activities (walking, stair climbing) 3-5 times per week and
resistance training 2—3 times per week, at a moderate to moderately high intensity allowing 8—
12 repetitions per set, help preserve bone density and reduce fracture risk. Adequate calcium
(1000-1200 mg/day), vitamin D (800—1000 IU/day), avoidance of smoking and excessive alcohol,
and adherence to hormonal therapy are complementary strategies to maintain skeletal health
[49].

Lymphedema occurs when lymphatic drainage is disrupted, leading to swelling, and is mainly
linked to surgical or radiation-induced damage after breast cancer treatment. It can result
from partial lymph node removal, which typically causes localized (partial) lymphedema, or total
lymph node dissection, which leads to widespread (total) lymphedema. Total lymphedema is
characterized by persistent swelling, pitting edema, fibrosis, and limb heaviness. Lymphedema
can also be caused by radiotherapy, which further contributes by inducing fibrosis and vascular
sclerosis, which reduce lymph transport. Moderate to high intensity upper-limb resistance
training can be safe and beneficial for lymphedema, as well as aerobic exercise, stretching, and
deep-breathing exercises performed 2-3 times per week (resistance: light weight, 10-15
repetitions per set; aerobic: low to moderate intensity, RPE 11-13) improve lymphatic flow and
limb function [50, 51]. Compression garments, skin care, and avoiding injury or infection in the
affected limb are key adjuncts to safe exercise.

Axillary Web Syndrome (AWS), a complication after lymphadenectomy, can limit shoulder
mobility and cause pain, sometimes persisting for years. Gentle stretching, massage, and
physiotherapy-guided mobility exercises, performed daily at low intensity, are effective for
restoring shoulder range of motion, reducing pain, and preventing long-term disability [52]. Early
intervention is crucial for optimal recovery [53].

Respiratory health may be affected by post-radiation lung stiffness or fatigue, reducing breathing
efficiency and exercise tolerance [54]. Diaphragmatic breathing, posture exercises, and gradual
aerobic reconditioning 3-5 times per week at low to moderate intensity support lung capacity
and functional endurance. Pacing activities and combining exercises with proper rest enhances
respiratory recovery.

Joint pain and musculoskeletal weakness, common with certain therapies, can be improved with
resistance training, low-impact aerobic exercise, stretching, and mind-body practices like yoga
or Pilates. Resistance training 2—3 times per week and aerobic exercise 3-5 times per week at
moderate intensity, combined with daily gentle stretching, enhances muscular strength, joint
stability, flexibility, and overall physical function [36]. Mind-body exercises also improve mental
well-being and reduce stiffness.
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Balance and fall prevention are essential for survivors experiencing neuropathy, weakness, loss
of balance or fatigue [55, 56]. Balance exercises, core stabilization, and functional strength
exercises, performed 2-3 times per week at low to moderate intensity, reduce fall risk and
improve confidence in daily activities. Exercises should initially be performed near a support
surface and progressively challenged as strength and stability improve.

Mental health and cognitive function are positively influenced by exercise, helping reduce
anxiety, depression, and cognitive difficulties associated with survivorship. Aerobic exercise,
resistance training, and mind-body practices such as yoga or Pilates, performed 3-5 times per
week (aerobic) and 2-3 times per week (resistance), with low-intensity daily mind-body sessions,
support mood, cognition, and overall quality of life [36, 57, 58]. Choosing enjoyable activities,
exercising in groups, and combining with mindfulness or relaxation strategies can further enhance
adherence and benefits.

Key Principles For Exercise
- Start gradually and progress slowly

- Monitor body signals: stop for unusual pain, swelling, dizziness, or shortness of breath

- Combine aerobic, strength, balance, and mind-body exercises for comprehensive
benefits

- Integrate activity into daily life whenever possible for sustainability.

- Collaborate with healthcare professionals for individualized guidance and safe
progression

- Pay special attention to possible red flags (see Table 2) and when present, refer to the
corresponding healthcare professional (such as a physician, physiotherapist or
psychologist)

Table 1. Key Principles For Exercise

2.4. Principles of safe exercising

Exercise is generally safe and effective for cancer survivors, including those with breast cancer,
both during and after treatment. However, exercise prescriptions must be individualized,
considering a survivor’s pre-treatment fitness, medical comorbidities, response to treatment, and
the immediate or persistent negative effects they may experience at any given time. Different
types and doses of exercise may impact specific outcomes in distinct ways, and while evidence
supports overall safety and efficacy, further research is needed to optimize exercise prescriptions
for particular survivorship goals [35, 59].

Because cancer treatments can have lasting effects on cardiovascular, musculoskeletal,
neurological, and endocrine systems, fitness professionals working with survivors must
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understand how diagnosis and treatment influence these body systems. Programs should begin
with a medical assessment and clearance, and activities should progress gradually, respecting
individual limitations and monitoring for warning signs such as chest pain, unusual shortness of
breath, dizziness, swelling, or persistent pain. Attention to treatment-related side effects—
including reduced range of motion, neuropathy, osteoporosis, and fatigue—is essential to ensure
that exercises are both safe and effective. Adequate rest and recovery must be integrated to allow
adaptation and to avoid exacerbating symptoms.

Thoughtful, individualized exercise programming not only improves physical function and reduces
fatigue but also empowers survivors to regain confidence, maintain independence, and enhance
overall well-being. As the population of breast cancer survivors continues to grow, such evidence-
based and personalized approaches are critical components of survivorship care [35].

2.4.1. Red-flag Detection

Engaging in physical activity offers numerous benefits for breast cancer survivors, including
improvements in physical functioning, fatigue management, and overall quality of life. However,
certain symptoms may indicate underlying complications that require medical evaluation before
continuing exercise. Awareness of these warning signs is crucial not only for survivors but also for
wellness practitioners and exercise professionals involved in their care [60]. These symptoms can
be physical or psychological in nature and may extend beyond the typical knowledge base of non-
medical practitioners, underscoring the importance of timely referral to a healthcare provider
[36].

While mild tiredness after exercise is normal, persistent or extreme fatigue is a potential red flag.
Survivors may describe an overwhelming exhaustion that does notimprove with rest or sleep and
may find themselves unable to perform daily activities. Episodes of dizziness, lightheadedness, or
persistent weakness following exercise warrant caution and should prompt further evaluation.
Additionally, recurrent lack of energy or ongoing demotivation can signal both physical
deconditioning and potential psychological distress, requiring a multidisciplinary approach to
support recovery.

Breast cancer survivors frequently experience musculoskeletal discomfort; however, acute or
unexpected pain requires closer attention. Sharp, stabbing, or worsening pain in joints, muscles,
or the surgery-affected area may indicate overuse injury or treatment-related complications.
Similarly, a significant increase in pain following exercise that fails to improve with rest should be
considered concerning. Chest pressure or discomfort that persists despite stopping activity may
signal a cardiovascular issue and necessitates immediate medical attention.

Survivorship is often accompanied by emotional challenges, and exercise professionals should
remain attentive to severe psychological symptoms. Episodes of intense anxiety, persistent
sadness, crying spells, or feelings of hopelessness may directly interfere with exercise
participation and adherence. Emotional distress related to physical activity, such as heightened
anxiety before or during exercise, can also indicate deeper psychosocial needs. In such cases,
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referral to a mental health professional may be appropriate to ensure comprehensive
survivorship care.

Breast cancer survivors are at risk of developing lymphedema, particularly following surgery or
radiation therapy. Sudden or unexpected swelling in the affected arm or hand, often accompanied
by a sensation of heaviness, tightness, or stiffness, can indicate early-stage lymphedema. Redness,
warmth, or pain in the swollen area may further suggest inflammation or infection, both of which
require prompt assessment and management to prevent complications.

Exercise-induced breathing difficulties or cardiovascular symptoms should never be ignored.
Intense shortness of breath that does not resolve with rest, an irregular or accelerated heartbeat,
and chest discomfort or pressure during physical activity may signal cardiovascular compromise.
Survivors experiencing these symptoms should stop exercising immediately and seek medical
advice before resuming activity.

Finally, any neurological alterations during or after exercise demand caution. These may include
balance problems, persistent tingling or numbness in the limbs, blurred vision, or episodes of
severe dizziness. Such symptoms can reflect underlying complications related to cancer
treatment, peripheral neuropathy, or other neurological conditions, and they warrant evaluation
by a healthcare provider.

Taken these red flags into account, breast cancer survivors engaging in exercise should be advised
to stop immediately if they experience sudden dizziness, chest pain, rapid heartbeat, shortness
of breath, nausea, unusual back or bone pain, unexpected muscle discomfort, or headaches that
do not resolve. Any such symptoms — or any other unusual changes — should be promptly
discussed with a physician or survivorship care provider [36].

Red Flags in Breast Cancer Survivors
- New lump or thickening in the breast, chest wall, or underarm

- Persistent bone pain, especially in the back, hips, or ribs

- Shortness of breath, persistent cough, or chest pain

- Unexplained weight loss or ongoing loss of appetite

- Severe or ongoing fatigue not relieved by rest

- Neurological symptoms, such as persistent headaches, dizziness, vision problems, or
weakness

- Abdominal bloating, discomfort, or bowel changes

- Swelling in the arm or hand on the side of surgery (sign of lymphedema)

- New skin changes around the chest or surgical site (e.g. redness, dimpling, rash)

- Persistent joint or muscle pain, especially if worsening or disabling

Table 2. Red flags in Breast Cancer Survivors
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2.5. Practical tips

Common challenges with clothes and bras after breast cancer treatment

Many breast cancer survivors experience lasting physical changes that can make exercise clothing
and undergarments uncomfortable. Surgery and radiation often leave areas of scarring, swelling,
or altered breast shape, while treatments can increase skin sensitivity and create tender spots
under the arms or across the chest. Some women notice fluid retention or lymphedema that
affects arm or chest size from day to day. Others who have chosen reconstruction or to “go flat”
may find that their usual bras or workout gear no longer fit correctly, causing rubbing, pressure,
or a feeling of imbalance. These issues can make movement less enjoyable and may even
discourage regular activity.

Practical clothing and bra solutions

Gentle, well-fitting garments can reduce irritation and support confident movement. Soft,
seamless fabrics such as bamboo, modal, or moisture-wicking technical sportswear help keep skin
dry and prevent chafing. For bras, wireless designs, wide straps, and soft linings are ideal; options
include mastectomy bras with pockets for prostheses, flat-friendly camisoles, or lightly supportive
sports bras after reconstruction. A professional bra fitting—especially after surgery—can help
identify the right size and style as needs change over time. For exercise, breathable layers and
leggings with smooth seams minimize friction, while shoes with cushioning and a roomy toe box
accommodate swelling and protect joints. Prioritizing comfort and flexibility in every layer allows
survivors to stay active without irritation or distraction [61].

Common struggles with sleep

Sleep disturbances are common during and after breast cancer treatment. Chemotherapy,
hormone therapy, and radiation can disrupt normal circadian rhythms and trigger hot flashes or
night sweats that make it hard to stay asleep. Pain, lingering fatigue, and medication side effects
may further fragment rest. Anxiety about recurrence, changes in body image, and the stress of
ongoing medical appointments can heighten nighttime worry, while daytime fatigue can lead to
irregular napping that throws off sleep schedules. Together, these physical and emotional factors
create a cycle where difficulty falling or staying asleep worsens fatigue and mood, which in turn
makes restful sleep even harder to achieve.

Practical tips for better sleep

Adopting consistent sleep hygiene habits can help restore restful nights. Aim for a regular bedtime
and wake-up time, even on weekends, to reinforce your natural rhythm. Keep the bedroom cool,
ventilated, dark, and quiet—using blackout curtains or an eye mask if needed—and avoid screens
or bright lights for at least an hour before bed to limit blue-light disruption. Also, different choices
of bedding, or the use of weighted blankets for proprioceptive support, can influence sleep
quality. Limit caffeine after early afternoon and avoid heavy meals or alcohol close to bedtime.
Properly timing your diet and your exercise, doing gentle evening routines, such as light
stretching, meditation, or slow breathing exercises, can calm the mind. If hot flashes or night
sweats are a concern, breathable cotton or moisture-wicking sheets and layered bedding allow
quick adjustments. Finally, reserve the bed for sleep and intimacy only, as reading or scrolling on
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a phone can train the brain to stay alert. Consistency and a soothing environment can gradually
improve sleep quality and daytime energy.

3. Nutrition

3.1. Background information

Proper nutrition is a cornerstone of overall health and well-being, providing the essential nutrients
that the body requires for energy, growth, repair, and maintenance of organ function. A balanced
diet rich in fruits, vegetables, whole grains, lean proteins, and healthy fats supports optimal
metabolic function, strengthens the immune system, and reduces the risk of chronic diseases such
as cardiovascular disease, type 2 diabetes, and obesity [63]. Adequate hydration, fibre intake, and
micronutrient sufficiency are also critical for digestive health, cognitive function, and energy
regulation. Nutrition plays a key role in supporting physical activity and recovery: protein aids
muscle repair and growth, carbohydrates replenish glycogen stores for energy, healthy fats
support hormonal balance, and micronutrients like calcium, vitamin D, and magnesium are
essential for bone health and neuromuscular function. A nutrient-dense diet provides the
foundation for sustained energy, resilience to illness, and the ability to maintain an active lifestyle.

A healthy diet is also essential for preventing malnutrition and reducing the risk of
noncommunicable diseases (NCDs), including diabetes, heart disease, stroke, and cancer. Poor
diet and physical inactivity are among the leading global health risks. Energy intake should balance
energy expenditure to maintain a healthy weight. Total fat should remain below 30% of daily
calories, with saturated fats under 10% and trans-fats below 1%, while emphasizing unsaturated
fats from sources such as fish, nuts, and plant oils. Free sugars should make up less than 10% of
daily calories, ideally under 5%, and salt intake should be limited to under 5 g per day to reduce
the risk of hypertension, heart disease, and stroke.

A balanced diet includes plenty of fruits, vegetables, legumes, nuts, and whole grains, with adults
aiming for at least 400 g (five portions) of fruits and vegetables per day, excluding starchy roots.
Limiting processed foods high in fats, sugars, and salt is important, as is choosing lean proteins
and cooking methods like steaming or boiling instead of frying. Checking food labels for sodium
and sugar content can help guide healthier choices. Replacing saturated and trans-fats with
unsaturated fats, reducing sugary snacks and drinks, and using less salt when cooking are practical
strategies to maintain health.

Practical tips for healthy eating include incorporating vegetables into every meal, choosing
seasonal produce, and using fresh fruits and raw vegetables as snacks. It is also advisable to
replace butter and lard with vegetable oils, select lean meats, limit fried and pre-packaged foods,
reduce added salt and high-sodium condiments, increase potassium intake through fruits and
vegetables, and minimize sugary drinks and snacks. Following these principles helps individuals
maintain a healthy weight, reduce disease risk, and support overall well-being throughout life
[63].
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3.2. Nutrition and cancer

For breast cancer survivors, nutrition is particularly important due to both the direct effects of
cancer treatments and the long-term goals of reducing recurrence risk, managing side effects, and
supporting overall health. Treatments such as chemotherapy, radiation, and hormone therapy
can alter appetite, taste, and digestion, making it more challenging to meet nutritional needs. A
diet rich in antioxidants, fibre, protein, and essential micronutrients can help mitigate
treatment-related fatigue, maintain muscle mass, and support immune function. Adequate
hydration and balanced macronutrient intake are also critical for recovery and physical activity,
which are key components of survivorship care.

Emerging evidence suggests that nutrition may influence long-term outcomes in breast cancer
survivors. Diets emphasizing plant-based foods [64], whole grains, healthy fats, and reduced
processed foods and added sugars are associated with better weight management, reduced
inflammation, and improved metabolic health—all factors that may help decrease the risk of
cancer recurrence and secondary chronic diseases [65]. Maintaining a healthy body weight is
particularly important, as obesity and excess visceral fat are linked to increased risk of recurrence
and poorer overall prognosis.

Beyond physical health, nutrition can also positively impact mental well-being and quality of life.
Proper nutrient intake supports cognitive function, reduces fatigue, and enhances energy, helping
survivors remain active, engaged, and independent. Personalized nutritional guidance,
considering individual preferences, comorbidities, and treatment side effects, can empower
survivors to make sustainable dietary choices that promote both recovery and long-term health.

3.3. Nutritional recommendations

The nutritional recommendations for breast cancer survivors are not different from the general
population. Nevertheless, a cancer diagnosis is often considered a “teachable moment” [66],
frequently prompting lifestyle changes, including modifications in dietary habits, in the hope of
improving prognosis and overall health [67-69]. Evidence-based guidance for primary cancer
prevention emphasizes plant-based diets, which focus on whole grains, vegetables, fruits, nuts,
and legumes, while limiting the consumption of red and processed meats [63].

Despite strong evidence supporting plant-based diets, there appears to be low adherence to the
fruit recommendation (54.8 %) and to the vegetable recommendation (27.4 %) in cancer survivors
[79]. Based on a study among early survivors of various types of cancer that were recruited from
eighteen Dutch Hospitals (n = 255). A high intake of plant-based foods—compared to a Western
diet high in red meats and processed foods—has been associated with a reduction in all-cause
mortality [80, 81]. Furthermore, data from randomized controlled trials (RCTs) suggest that
dietary interventions leading to weight loss may be required to meaningfully improve recurrence
and survival outcomes.

Regarding alcohol, evidence suggests it is best to avoid its consumption [78]. Although findings
are inconsistent, some studies indicate an increased risk of breast cancer recurrence in survivors
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consuming more than three to four drinks per week. Given the carcinogenic potential of alcohol
regardless of type, avoidance is strongly advised [82].

A healthy eating pattern includes:
- Foods that are high in nutrients in amounts that help achieve and maintain a healthy

body weight

- A variety of vegetables— dark green, red, and orange, fiber-rich legumes (beans and
peas), and others

- Fruits, especially whole fruits with a variety of colours

- Whole grains

A healthy eating pattern limits or does not include:
- Red and processed meats

- Sugar- sweetened beverages
- Highly processed foods and refined grain products
- Alcohol

Table 3. Characteristics of healthy eating patterns

In conclusion, nutrition plays a crucial role in supporting the health and recovery of breast cancer
survivors, helping to maintain a healthy weight and lower the risk of recurrence of cancer and
other chronic diseases. Despite clear benefits, many survivors struggle to meet recommended
dietary guidelines, such as consuming sufficient fruits, vegetables, and whole grains while limiting
added sugars, unhealthy fats, and salt [59]. A digital application can provide personalized
guidance, reminders, and practical tips, empowering survivors to make healthier food choices
consistently, track their progress, and integrate evidence-based nutrition practices into their daily
lives. By combining education, self-monitoring, and tailored recommendations, such a tool can
enhance adherence to nutritional guidelines and ultimately improve overall well-being in breast
cancer survivorship.

4. Mental health

4.1. Background information

Mental health is a fundamental component of overall well-being, encompassing emotional,
psychological, and social aspects of life. It affects how individuals think, feel, and behave in daily
activities, as well as how they cope with stress, relate to others, and make decisions. Good mental
health is associated with resilience, productivity, and the ability to form healthy relationships,
while poor mental health can contribute to anxiety, depression, sleep disturbances, and chronic
stress. Factors influencing mental health include genetics, life experiences, social support,
physical health, and lifestyle behaviours such as diet, exercise, and sleep. Maintaining mental
health is therefore essential for sustaining overall health and quality of life.
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4.2, Mental health and cancer

Breast cancer survivors face unique mental health challenges stemming from the emotional
impact of diagnosis, treatment-related stress, body image changes, fear of recurrence, and
potential long-term side effects. Anxiety, depression, cognitive difficulties (“chemo brain”), and
fatigue are commonly reported, often affecting daily functioning and quality of life [83]. Hormonal
therapies can exacerbate mood changes, while physical limitations or persistent pain may
contribute to social withdrawal and decreased self-efficacy. The mental health of survivors is
closely linked to physical recovery, highlighting the importance of comprehensive support that
addresses both psychological and physiological needs throughout survivorship.

Anxiety is a prevalent concern among breast cancer survivors, with 81% of studies showing
increased anxiety levels compared to women without cancer, and over half reporting statistically
significant differences. Clinical diagnoses based on health records suggest a moderately elevated
risk (relative risks ranging from 1.06 to 2.00), with increased use of anxiolytic medication also
noted. Anxiety symptoms measured via self-report scales appeared more frequently, with
prevalence estimates between 20% and 50%. Younger age, comorbidities, chemotherapy, and
unfavourable tumour characteristics were linked to higher anxiety levels, which tended to
decrease over time since diagnosis [24, 25].

Depression is even more consistently reported in breast cancer survivors, with 87% of studies
describing higher levels and 50% showing statistically significant results. Clinical diagnoses and
antidepressant use both pointed toward elevated risk (relative risks up to 2.06). Depression
measured via symptom scales often exceeded 30% in prevalence. While statistically significant
differences were less common in smaller studies, younger age, comorbidities, low education,
living alone, and aggressive tumour profiles were associated with a greater likelihood of clinically
diagnosed depression. Moreover, breast cancer survivors were also found to have a 37-60%
higher risk of suicide compared to controls.

Multiple longitudinal studies report that cognitive impairment occurs in approximately 20-40%
of breast cancer survivors within the first year after diagnosis, with rates varying depending on
assessment methods (self-report vs neuropsychological testing) and treatment type (e.g.
chemotherapy). For example, Dijkshoorn et al. (2021) [84] found about 25% prevalence before
treatment and ~24% after treatment or at 1-year follow-up.

Social and Relationship Issues may also be experienced. For example, fatigue, pain, and other
side effects can impact a survivor's ability to work and maintain their previous employment status.
Sexual dysfunction and body image issues can affect intimacy and relationships. In addition, family
dynamics and adaptation to the diagnosis and treatment can be challenging for survivors.

Emotional well-being plays a vital role in the survivorship journey [85]. While many survivors
experience psychological challenges such as anxiety, depression, or cognitive changes, it is
important to emphasize that these symptoms are not inevitable. With timely support, evidence-
based interventions, and self-management strategies, emotional difficulties can often be
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prevented, effectively managed, or reduced. This perspective not only offers hope but also
creates a bridge to the next section, where strategies and resources for supporting mental health
and resilience are explored.

4.3. Mental health recommendations

Evidence suggests that structured lifestyle interventions, including exercise, mindfulness, and
relaxation techniques, can significantly improve mental health in breast cancer survivors. Aerobic
exercise, strength training, and mind-body practices such as yoga or tai chi have been shown to
reduce anxiety, depression, and fatigue, while enhancing mood and cognitive function.
Mindfulness-based stress reduction, breathing exercises, and guided relaxation can further
support emotional regulation and resilience. Integrating these practices into daily routines, either
independently or through supervised programs, helps survivors maintain mental well-being,
improve coping strategies, and foster a sense of control over their recovery. Combined with social
support, adequate sleep, and nutritional care, these interventions form a holistic approach to
optimizing mental health in survivorship.

Mind-body practices like yoga, tai chi, or Pilates can be incorporated 2—-4 times per week to
promote relaxation, flexibility, and mindfulness. Short breathing exercises or guided meditation
sessions of 5-10 minutes daily can help manage stress, improve focus, and regulate emotions.
Survivors can use apps to guide these exercises, track progress, and set reminders for consistent
practice.

Other supportive strategies include keeping a gratitude or reflection journal, engaging in social
or support groups, and prioritizing adequate sleep and rest. The combination of physical activity,
mind-body practices, and structured daily routines empowers survivors to actively manage their
mental health, enhance resilience, and improve overall quality of life during and after cancer
treatment.

5. Motivational strategies

Motivation is a key factor in achieving and sustaining health-related behaviours, including regular
exercise, balanced nutrition, and mental well-being practices. Strategies such as goal setting, self-
monitoring, social support, positive reinforcement, and tracking progress have been shown to
enhance adherence to healthy behaviours. Intrinsic motivation—finding personal meaning and
enjoyment in an activity—is often more effective for long-term adherence than extrinsic
motivation alone. Tailoring motivational strategies to individual preferences, values, and lifestyle
circumstances helps people overcome barriers, maintain consistency, and achieve sustainable
behavioural change.
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5.1. Motivational strategies for breast cancer survivors

For breast cancer survivors, motivation can be uniquely challenged by treatment side effects,
fatigue, emotional stress, and concerns about recurrence. Survivors may experience fluctuations
in energy, mood, or confidence, making adherence to exercise, nutrition, and mental health
practices more difficult. On the other hand, a cancer diagnosis is often considered a “teachable
moment” [66]. Personalized goal setting, clear and realistic action plans, and gradual
progression can help maintain engagement. Social support from family, peers, or survivor
groups, along with encouragement from healthcare professionals, strengthens commitment and
accountability. Digital tools such as apps can provide reminders, track progress, and offer
motivational feedback, helping survivors stay on track despite the challenges of recovery.

5.2. Motivational guidelines

To support lifestyle changes effectively, motivational strategies should be integrated across
exercise, nutrition, and mental health practices. For exercise, setting achievable goals, gradually
increasing intensity, and celebrating small improvements fosters sustained participation.
Nutritional motivation can be enhanced by meal planning and focusing on enjoyable, nutrient-
dense foods rather than restrictive dieting. Mental health practices benefit from scheduling
regular sessions for mindfulness, relaxation, or journaling, tracking improvements in mood and
stress, and pairing these activities with social support. Combining goal-setting, progress tracking,
feedback, and positive reinforcement across all three domains empowers breast cancer survivors
to adopt and maintain healthy behaviours, improving overall recovery, resilience, and quality of
life.

Motivational strategies:
v/ Setting achievable, specific and measurable goals

Tracking small wins
Pairing new habits with existing ones (e.g., stretch after brushing teeth)
Motivational quotes

NSRNENEN

Positive reinforcement. Celebrating progress, not perfection

Table 4. List of motivational strategies

Examples of motivational quotes

“You are more than your diagnosis.”

“Strength doesn't always roar—sometimes it whispers, ‘keep going’.”
“Healing isn’t linear, and that’s okay.”

“You’ve handled tougher days before—this is another step you can manage.”
“Take today one task at a time; small actions add up.”

“Asking for help is a strength, not a weakness.”

“A short walk or a few deep breaths can reset your energy.”

“You don’t have to feel 100% to make progress.”

“It’s okay to rest—recovery is part of the plan.”
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“Focus on what you can do today, not on what you can’t.”
“Your effort counts more than perfection.”

“Celebrate the wins, even the tiny ones.”

“Consistency, not speed, will get you where you want to be.’

4

Table 5. Examples of motivational quotes

6. Digital tools

Digital tools, including mobile applications, wearable devices, and online platforms, have become
increasingly important in supporting health care and promoting healthy behaviours. These tools
can enhance self-monitoring, track progress, provide reminders, and deliver personalized
feedback, which improves adherence to exercise programs, nutritional guidelines, and other
lifestyle interventions. By offering real-time data on physical activity, dietary intake, sleep, or vital
signs, digital tools empower individuals to make informed decisions about their health. They also
facilitate communication between patients and health care providers, enabling remote guidance,
education, and motivational support. Overall, digital tools help increase engagement,
accountability, and consistency in health-promoting behaviours, contributing to improved
physical and mental well-being [86].

6.1. Socialisation tools

Breast cancer survivors can greatly benefit from a strong network of support, which plays a key
role in fostering empowerment and resilience. Regular contact with medical experts ensures
access to accurate information, personalized guidance, and reassurance regarding treatment,
recovery, and lifestyle recommendations. Connecting with fellow survivors or peers in similar
situations provides emotional support, shared experiences, and practical coping strategies,
helping individuals feel understood and less isolated. Engagement with family and friends offers
encouragement, motivation, and assistance in daily activities, reinforcing confidence and a sense
of control. Additionally, contact with a mentor-like figure can provide role modelling, guidance,
and tailored advice, further inspiring survivors to take an active role in managing their health and
well-being. Together, these sources of support help breast cancer survivors build self-efficacy,
maintain adherence to healthy behaviours, and improve overall quality of life.

6.2. Tracking

Digital applications allow breast cancer survivors to continuously monitor key aspects of their
health, including physical activity, nutrition, sleep, and mental well-being. By tracking metrics such
as steps taken, sleep quality, exercise intensity, or mood levels, survivors can visualize patterns
over time and better understand how different behaviours affect their recovery and overall
health. Tracking provides objective data that can guide adjustments in exercise routines, dietary
choices, or stress-management practices, enabling survivors to make informed, evidence-based
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decisions. It also helps healthcare providers monitor progress remotely and offer personalized
feedback, ensuring that interventions remain safe and effective.

6.3. Logbooks

Logbooks within digital applications serve as a structured space for survivors to document
qualitative aspects of their daily routines, symptoms, and milestones. This can include recording
exercises performed, meals consumed, hydration, sleep quality, medication adherence, or
emotional states. Keeping a detailed log helps self-identify trends and triggers for fatigue, pain,
or mood changes, making it easier to adjust lifestyle habits accordingly. Additionally, logbooks
provide a tangible record of progress and achievements, reinforcing motivation and a sense of
accomplishment.

6.4. Reminders

Reminders in digital applications act as proactive cues to help survivors maintain consistency in
health-promoting behaviours. Notifications can prompt exercise sessions, meal preparation,
hydration, mindfulness exercises, or medication intake, ensuring that these activities are not
overlooked, even on busy or low-energy days. By integrating reminders with personalized goals
and routines, the application reinforces accountability and supports habit formation. This
continuous, gentle prompting helps survivors stay engaged with their recovery plan, reduces the
risk of lapses in adherence, and encourages the development of long-term healthy behaviours.

In conclusion, digital tools, or the remote delivery of cancer care, appears to be a safe and
effective alternative to in-person visits, without negatively impacting the psychosocial health of
adult cancer patients. Evidence from randomized trials suggests that the use of digital tools may
even improve quality of life, reduce anxiety, and lower psychological distress and depression.
These benefits may stem from easier access to information, and the comfort of receiving care at
home [87].

7.Variables for evaluation of EmpowerHer

7. Clinical outcomes

To evaluate the impact of EmpowerHer, a combination of self-reported outcomes, passive digital
measures, and clinical/biometric covariates should be monitored. Self-reported outcomes
include the perceived intensity of the exercise (RPE), global quality of life (EORTC QLQ C30 with
QLQ BR23/BR45 or FACT B), fatigue (FACIT-F, Piper Fatigue Scale—Revised, or EORTC FA12), pain
severity and interference (BPI Short Form), sleep quality (PSQI or ISl), mood and distress (HADS,
PHQ-9, GAD-7, Distress Thermometer), cognitive complaints (FACT-Cog v3), body image (Body
Image Scale), sexual function and genitourinary symptoms (FSFI, FSDS-R, DIVA or MENQOL), fear
of cancer recurrence (FCRI Short Form), upper limb function (QuickDASH or SPADI), overall

27



symptom burden (MDASI Breast or PROMIS-29), and social participation/well-being (PROMIS
Ability to Participate, WHO-5).

Passive digital measures from smartphones and wearables can complement self-reported
outcomes, including daily physical activity (steps, active minutes, sedentary time), estimated
cardiorespiratory fitness (VO,max, 6MWT), heart rate and heart rate variability, objective sleep
metrics (duration, efficiency, WASO), gait and mobility, upper limb range of motion, and app
engagement/adherence (sessions completed, module interaction). These measures provide
objective insight into behaviour, functional capacity, and recovery trends.

Clinical and biometric covariates, obtained from electronic health records or brief measurements,
include anthropometrics (weight, BMI, waist), treatment variables (surgery, chemotherapy,
radiation, endocrine therapy), comorbidities and medications (Charlson index, analgesics,
antidepressants), vitals (blood pressure), and lymphedema status (circumference, Norman
Lymphedema Survey).

Outcome measurement should be structured longitudinally, with baseline, mid-intervention,
post-intervention, and follow-up assessments, while passive data are collected continuously and
summarized weekly. Primary endpoints could include global QolL, fatigue, and physical activity,
with secondary endpoints covering pain, sleep, mood, cognition, upper limb function, fear of
recurrence, and overall symptom burden. Validation and responsiveness can be evaluated using
MCID thresholds, correlations between passive and self-reported measures, and app engagement
metrics. These combined measures will allow comprehensive assessment of EmpowerHer’s
effectiveness on physical, psychological, and functional outcomes in breast cancer survivors.

7.2. Usability and satisfaction

Usability and user satisfaction are critical components for the successful implementation of
EmpowerHer. Evaluation should focus on aspects such as ease of use, perceived usefulness,
visual appeal, trust, adherence, and engagement with the application. These dimensions can be
assessed through a combination of validated questionnaires (e.g., System Usability Scale,
Acceptability E-scale), user interviews or focus groups, and app analytics tracking module
completion, frequency of use, and time spent on specific features. While the primary goal of the
pilot may not be formal validation, these tools provide examples of how usability and acceptability
can be systematically measured and inform iterative improvements. Ensuring a user-friendly and
engaging design is essential for promoting sustained adherence to exercise, nutrition, and mental
health interventions within the app [88].

8. Useful links

For more (in-depth) information, guidelines and websites:
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
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https://www.who.int/news-room/fact-sheets/detail/healthy-diet

https://www.who.int/europe/publications/i/item/9789240014886

https://www.cancerresearchuk.org/about-cancer/coping/physically/exercise-guidelines

https://www.breastcancer.org/managing-life/exercise

9. Closing remarks

These guidelines offer a practical and adaptable framework for facilitators to support women in
their recovery after breast cancer treatment. They combine clinical insight with behavioural and
motivational strategies to foster safe, sustainable engagement in physical activity and self-care.
The next section, Best Practices, complements these principles with concrete examples and
multidisciplinary approaches that demonstrate how such recommendations can be effectively
implemented in diverse community and healthcare settings.
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1. Introduction

Building on the previous guidelines, this section presents best practices and models that have
proven effective in supporting breast cancer survivors in their transition from hospital to everyday
life. These practices draw from scientific evidence and real-world experience, highlighting the role
of physiotherapists, oncologists, nutritionists, psychologists, and wellness professionals in
delivering integrated, person-centred support.

Over the past two decades, early detection and improved treatments have dramatically increased
breast cancer survival rates, resulting in a growing population of women living beyond their
diagnosis. While survival has improved, many breast cancer survivors face persistent challenges
such as fatigue, pain, cognitive changes, anxiety, lymphedema, and reduced quality of life.
Addressing these long-term effects requires more than clinical follow-up alone. A growing body
of research shows that survivors who engage in structured exercise, access tailored educational
resources, and connect with supportive communities experience better quality of life, improved
physical functioning, and reduced emotional distress [2, 3].

Recent literature highlights that interventions blending these elements can be as effective or even
more effective than standalone strategies, especially when combined with personalized
recommendations and opportunities for peer interaction [4, 5]. Besides, these elements can be
delivered directly/face-to-face, but also via digital tools, internet and applications. A combination
of face-to-face with digital options, in other words “hybrid options” are more and more used and
proven to be effective.

This “Best Practices” section explores best practices across three core domains — exercise,
educational content (nutrition, mental health, lifestyle factors), and motivation (supportive
communities, peers, motivational strategies, etc.) — to inform the development of
EmpowerHer, an evidence-based facilitator-lead recovery intervention based on exercise,
education and social engagement, delivered via a co-designed mobile application designed to
improve health outcomes, quality of life, and empowerment among breast cancer survivors.

2. Exercise

2.1. Introduction

Historically, breast cancer patients were advised to rest and avoid strenuous activity during and
after treatment. However, this perspective has shifted dramatically [6]. The American College of
Sports Medicine (ACSM) conducted various international consensus roundtable discussions,
concluding that exercise is safe and beneficial during and after treatment and can significantly
improve physical function, fatigue, mood, and overall quality of life [7]. Exercise also supports
bone and muscle health, enhances cardiovascular function, and may reduce treatment-related
side effects, including lymphedema [7]. These guidelines recommend at least 150—-300 minutes of
moderate-intensity aerobic exercise per week, combined with resistance training twice weekly,
while adapting programs to individual limitations. For breast cancer survivors, regular physical
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activity can mitigate treatment-related side effects, including fatigue, lymphedema, and loss of
muscle mass, while improving cardiovascular fitness, bone density, and overall physical function
[7]. Beyond physiological outcomes, exercise is strongly associated with improved quality of life,
reduced anxiety and depression, and enhanced self-efficacy, supporting both mental and social
well-being [8]. Evidence also suggests that higher levels of physical activity post-treatment may
be linked to improved survival and reduced recurrence risk in breast cancer patients [9].

2.2. Lessons from Live Interventions

Various exercise modalities have been studied in this population, each offering unique benefits.
Aerobic exercise, such as walking, cycling, or swimming, improves cardiovascular fitness, reduces
fatigue, and supports metabolic health. Resistance or strength training helps preserve and
increase muscle mass, improve bone density, and prevent functional decline. High-intensity
interval training (HIT) has emerged as a time-efficient option that can improve both
cardiovascular and muscular fitness while reducing fatigue. Importantly, a combined approach,
integrating aerobic and resistance exercise, appears most effective in enhancing physical function
and quality of life in breast cancer survivors [7].

One of the most striking findings in survivorship research is that exercise works best when it is
personalized, supervised, and meaningful. For example, the BAFC Project at Universitat Jaume |
in Spain offers free, supervised exercise programs for women undergoing systemic breast cancer
treatment [10]. Exercises are carefully adapted to each participant’s capacity, and progress is
reassessed every three months. Results show substantial reductions in fatigue and significant
gains in mobility and quality of life — demonstrating how structured programs can safely support
even those in active treatment.

Similarly, community-based sports have emerged as
powerful tools for rehabilitation and empowerment.
Among the most compelling examples are the
Dragon Boat initiatives, where breast cancer
survivors come together to form rowing teams.
Dragon boating, traditionally a Chinese paddling
sport, has now grown into a worldwide movement.
Beyond its physical benefits — such as improving
upper-body strength and lymphatic drainage —
research highlights its profound impact on
Figure 1. Pink Challengers Dragon Boat Club | emotional well-being and social connectedness
is training for the 8th Sarawak International | [11]. Many participants describe the experience as
Dragon Boat Regatta. — AZIM RAHMAN/The | transformative, regaining a sense of identity and
Vibes pic, August 21, 2022. solidarity while working towards a shared goal. In

addition, long-running community initiatives such as
dragon-boat rowing demonstrate that longer interventions lead to greater improvements in
quality of life.
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These programs illustrate a broader truth: exercise is effective for physical health, social health
and mental wellbeing. Whether through supervised rehabilitation or team-based activities,
survivors are more likely to remain engaged when physical activity fosters a sense of achievement,
connection and control.

Recommendations for planning exercise:
v' What exercise is she interested in doing?

How much exercise does she want to do?
Where will she do this exercise?
When will she do this exercise?

ASANIENRN

Does she prefer exercising with others or alone? [1]

Table 1. Recommendations for planning exercise.

2.3. Digital and Hybrid Innovations

Successful survivorship programs increasingly pair these evidence-based exercise modalities with
structured support to keep participants engaged and safe. Many hospital- and community-based
initiatives now combine supervised group or one-on-one sessions with digital tools such as
mobile apps, wearable activity trackers, and secure messaging to monitor progress and deliver
reminders or personalized feedback. Online discussion boards or small peer groups foster a sense
of community, allowing participants to share experiences, celebrate milestones, and stay
motivated between sessions. This blended approach not only improves adherence to prescribed
exercise but also provides timely adjustments when fatigue, treatment side effects, or scheduling
conflicts arise, leading to better long-term fitness and quality-of-life outcomes for breast cancer
survivors [3].

e O’WISE Project: a supportive breast cancer app. OWise provides tailored medical
information, a tracker to self-monitor symptoms and functions to manage care
including an appointment calendar, modifiable question list and consultation
recording device [12].

e Oncokompas: a Dutch eHealth platform, provides personalized feedback on
exercise and other lifestyle behaviours. Survivors complete a digital assessment,
and the platform generates tailored recommendations and care options. While
Oncokompas did not significantly increase knowledge, skills, or confidence for
self-management, it did lead to small but important gains in health-related quality
of life and reductions in tumour-specific symptoms. The intervention also appears
economically feasible and achieves good adoption and user satisfaction,
particularly among survivors with more intensive treatment histories. These
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secondary effects suggest that even when self-activation doesn’t
change/increase, quality of life and relief from symptoms may still improve with
well-tailored, web-based supportive care [13].

ALIVE Program: This email-based intervention specifically targets breast cancer
survivors, offering a structured approach to increasing physical activity (PA) and
improving dietary habits. The ALIVE program did an email-based intervention
tracking PA and dietary habits of participants divided in two separate groups.
Participants in the physical activity track increased moderate-to-vigorous activity
by an average of 97 minutes per week, while those in the dietary track showed
notable improvements in fiber and fruit/vegetable intake. The program’s
automated emails and interactive content provide both motivation and
education, making it feasible for diverse populations, including racial and ethnic
minorities [14].

bWell App: Developed with a user-centered approach, bWell addresses upper-
limb dysfunction common after breast cancer treatment. The app incorporates
video demonstrations of exercises, personalized reminders, and progress
tracking, allowing users to safely manage arm and shoulder rehabilitation
independently. Early testing highlighted its ease of use and the motivating effect
of visual guidance, enhancing self-efficacy and adherence [15].

“Yun Dong Ru Kang” exercise rehabilitation app: targets women undergoing
radiotherapy or chemotherapy, combining exercise, nutritional, and psychological
interventions [16]. Over 8—-18 weeks, participants engaged in aerobic and stage-
appropriate rehabilitation exercises, showing significant improvements in
emotional well-being and reductions in specific concerns related to treatment,
though effects on sleep and anxiety were limited. Users emphasized the
importance of enriching exercise options and promoting nutritional content.
WSEDI Programs: These web-based interventions leverage the Transtheoretical
Model (TTM) to provide personalized self-management strategies for exercise
and diet. By assessing motivational readiness, offering tailored education, and
providing actionable plans, WSEDI programs support behaviour change and
facilitate sustained adoption of healthy habits. Randomized trials showed that
participants improved physical activity, dietary intake, and self-efficacy compared
to traditional educational approaches [17, 18].
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CANKADO: Representing an advanced model of autonomous eHealth care,
CANKADO actively monitors patient-reported outcomes in real-time. Users input

daily health status,
which the system tracks
to detect changes that
may  signal clinical

concern. Based on
these inputs, CANKADO

Gesundheitszustand

generates personalized Figure 2. CANKADO App [19] promotion images as displayed on
Google App Store.

recommendations and

alerts clinicians when

necessary.

Studies demonstrate that this interactive approach not only reduces the risk of
serious adverse events but also enhances patient confidence and engagement in
their care [19].

“Breast Cancer by Second Doctor”: Korean mHealth app for post-surgery
survivors, which paired the app with a smart band to track physical activity and
diet. Participants rated the app highly for usability and found it effective in
promoting health behaviours, with most willing to continue use or recommend it
to others [20].

BfitBwell Telehealth Program: This 12-week telehealth exercise program for rural
cancer survivors with cancer-related fatigue combined synchronous
videoconference sessions with asynchronous app-based exercises and symptom
monitoring [21]. Participants received personalized aerobic and resistance
prescriptions, with additional sessions if fatigue did not improve. Of 19 enrolled,
15 completed the program, showing high adherence and significant
improvements in fatigue. The study supports the feasibility and potential efficacy
of telehealth exercise interventions.

These examples illustrate a continuum of digital innovation: from automated email programs to
interactive apps and integrated eHealth platforms, all designed to empower survivors with
information, motivation, and safety oversight.

2.4. What Works — and What Doesn’t

From these examples, several patterns emerge. Following and applying scientifically proven pre-
existing guidelines, these are the things that seem not to work and that seem to work regarding
exercise.
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What doesn’t work:

Generic, one-size-fits-all programs tend to have low adherence. Survivors face
diverse challenges — from fatigue and neuropathy to cardiovascular limitations
— and need tailored plans.

Unmoderated, digital-only interventions without clinician input often lose
users quickly and may overlook safety risks.

What works following existing guidelines:

Personalization: For programs to be tailored to their users, they must consider
their treatment history, side effects, and current fitness levels. Personalized
feedback should also be included.

Structured increase in exercise amount and intensity: Gradually increase the
amount and intensity of exercise, where the user can indicate whether she is
ready to make the next step.

Progress tracking: Possibly by pairing an app with a smart band to track physical
activity, or via logbooks, self-tracking, etc.

Hybrid models: Combining app-based guidance with live sessions or clinician
input enhances both adherence and safety.

Community integration: Challenges, group sessions, and shared goals foster
motivation and connection.

Feedback loops: Tracking progress and celebrating milestones supports
engagement.

Social: Including family, friends and/or a community tends to enhance
adherence.

Free or affordable: Free or affordable activities help overcome any possible
financial barriers to exercising.

Context factors: The use of unfamiliar medical terms can lead to unnecessary
fear or worry. Language should aim to be understandable and to level with the
users.

Education on red flag detection during exercise reduces risks and promotes
safer practices.

Longer running programs tend to achieve larger improvements.

Table 2. Best Practices for digitally based exercise interventions.
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2.5. Recommendations for EmpowerHer

For EmpowerHer, exercise should be personal, supportive, and engaging. The app should:

3.

Build in a progressive structure with user-controlled advancement and periodic
reassessments.

Provide video demonstrations, safety education, and red flag detection guidance.
Use tracking tools, dashboards, and milestone celebrations to sustain motivation.
Integrate gamification, group challenges, and peer/partner support to
strengthen engagement.

Add adaptive reminders and feedback loops for accountability.

Include optional hybrid support, such as live Q&A sessions or clinician-linked
feedback.

Ensure programs are accessible, free or low-cost, easy to follow, and equipment-
light.

Run programs for at least 12 weeks, with long-term maintenance strategies.
Encourage real-world, enjoyable activities (e.g., Nordic walking, yoga, Dragon
Boat—style group programs).

Educational content / lifestyle tips

3.1. Nutrition

3.1.1. Introduction
Nutrition is important for breast cancer survivorship care, influencing energy levels, immune
function, treatment tolerance, and overall quality of life. While general dietary guidelines
recommend a plant-based, balanced diet rich in fruits, vegetables, whole grains, lean proteins,
and healthy fats, breast cancer survivors often benefit from personalized, structured
interventions to address weight management, fatigue, and treatment-related side effects [6, 22,

23].

3.1.2. Lessons from scientific interventions

Evidence-based nutrition interventions demonstrate that tailored programs outperform generic

advice.

ALIVE Program: Dietary tracking, through an automated email system that
includes goal-setting, tracking tools and personalised tips, can improve the daily
intake of fiber, fruits, and vegetables while reducing saturated trans fats. This
intervention illustrates how remote, low-intensity interventions can achieve
measurable dietary improvements in diverse populations [14].

43



e WSEDI Programs: Web-based self-management interventions incorporating
Transtheoretical Model strategies supported dietary behaviour change alongside
exercise. Participants receiving tailored education, action plans, and progress
feedback showed greater adherence to recommended dietary patterns, increased
fruit and vegetable consumption, and improved nutritional quality compared to
control groups receiving standard educational materials [17, 18].

e Cook & Move for Your Life: This program consisted of 6 cooking class sessions of
1,5 h (1 per week) (free, open to public and completely voluntary. Taught by three
trained peer facilitators, all of whom had a personal connection to cancer through
own experience, family or work. And although participants already practiced the
main constructs driving the curriculum, these types of cooking classes are
educational and considered fun [24].

3.1.3. What Works — and What Doesn’t

What doesn’t work:
- Generic nutrition brochures or one-time education sessions without follow-up

- Apps without tailored recommendations
- Programs ignoring motivational readiness or treatment side effects

What works:
- Personalized dietary guidance

- Integration with exercise and lifestyle interventions
- Digital self-monitoring

- Tailored feedback

- Prescribed recipes for inspiration

- Meal planning

- Cooking classes

Table 3. Best Practices for digitally based nutrition interventions.

3.2. Mental Health

3.2.1. Introduction

Psychosocial well-being is a crucial component of breast cancer survivorship. Survivors frequently
experience anxiety, depression, fear of recurrence, sleep disturbances, and identity shifts, all of
which can impair quality of life. Interventions promoting relaxation, stress management, and
emotional resilience are essential for holistic recovery. Research shows that both live and digital
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interventions can reduce psychological distress, improve coping strategies, and enhance overall
well-being [25].

3.2.2. Lessons from Live Interventions

Structured, face-to-face programs have demonstrated meaningful benefits:

Mindfulness-Based Stress Reduction (MBSR) interventions: Studies indicate that
MBSR programs for breast cancer survivors reduce anxiety, depression, and
fatigue while improving emotional regulation and quality of life. These programs
typically combine guided meditation, body scans, and gentle yoga in group
settings [26].

Guided imagery training intervention: Guided imagery is a mind-body technique
in which patients visualize calming, meaningful images to promote relaxation and
reduce anxiety. Sessions typically involve assuming a comfortable position,
quieting the mind, letting go of negative thoughts, and imagining a peaceful “safe
place,” sometimes enhanced with music or sensory experiences, and can be
guided by a professional or an audio recording. Exercises can be practiced daily or
as needed, with scripts encouraging deep, mindful breathing and detailed
visualization of secure and relaxing scenarios. Patients who received guided
imagery training had significant decreases in anxiety and depression during
treatment, and improvements in quality-of-life indices vs. controls [27].

Yoga and Tai Chi intervention: Group-based yoga and Tai Chi classes improve
flexibility, balance, and physical relaxation while reducing stress and improving
mood. Overall yoga and Tai Chi have shown great improvements in breast cancer
patients and survivors [28].

Peer-Support Workshops: Community workshops, such as those organized by the
Spanish Association Against Cancer (AECC), offer interactive sessions where
survivors discuss challenges, learn coping strategies, and engage in relaxation
exercises guided by professionals. These interventions foster a sense of belonging,
emotional support, and empowerment [29].

Key insight: interventions combining physical relaxation techniques with social support maximize
psychological benefits.

3.2.3. Digital and Hybrid Innovations

Digital platforms and apps provide accessible and scalable solutions for relaxation and
psychosocial support, particularly for survivors facing geographic or logistical barriers:
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e Mobile Breast Cancer e-Support (mBCeS) Program: This app-based intervention
combines psychoeducational modules with peer support forums. Users reported
improved coping, reduced anxiety, and enhanced confidence in managing
chemotherapy-related symptoms [30].

e Calm for Cancer: A meditation and
mindfulness app designed for cancer
survivors, offering guided meditations,
breathing  exercises, and  stress
management tools. Evidence suggests it

helps reduce anxiety and improve sleep
quality [31].

Figure 3. Calm for Cancer App [31] promotion images as
displayed on Google App Store.

e PINK! Coach: Provides mindfulness exercises, mood
tracking, and daily relaxation prompts tailored to breast
cancer  survivors, supporting consistent  stress
management routines. PINK! Coach App was tested in a
12-week RCT. The PINK! Coach app is designed to support
breast cancer patients from diagnosis through follow-up
with personalized coaching, mindfulness, physical
activity tracking, nutritional guidance, and motivational
exercises [32]. Over 400 patients used the app and it
significantly reduced psychological distress compared to
standard care with benefits observed across disease

Figure 4. PINK! Coach App [32]
promotion images as displayed
stages, therapy types, and treatment phases. The study | on Google App Store.

demonstrates the feasibility and effectiveness of app-
based supportive care to improve mental well-being in

breast cancer survivors.

e CanRelax 2: Focused on guided breathing and relaxation exercises, CanRelax 2
reduces distress and enhances emotional well-being, particularly when used
alongside live counseling or support sessions [33].
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e Untire app: The Untire app is
developed to lessen cancer-
related fatigue (CRF) through
a combination of cognitive-

behavioural therapy (CBT),
mindfulness,

Figure 5. Untire App [34] promotion images as displayed

psychoeducation, and
on Google App Store.

physical activity. Almost 800

participants using  the
application reported significant reductions in fatigue severity and interference, as
well as improvements in overall quality of life, compared to a waitlist control
group. Notably, the app's effectiveness was consistent regardless of usage
frequency, suggesting that even minimal engagement can yield benefits.
Additionally, the intervention led to increased health literacy among users,
highlighting its potential as a scalable solution for managing CRF in diverse cancer
populations [34].

e MOSAIC app: This app was co-designed
with breast cancer survivors and experts in
acceptance and commitment therapy
(ACT) using a structured user-centered
design process [35]. Key features included
behavioural nudges, visual content, skill-
building exercises, and social support,
alongside a tailored onboarding process

and clean navigation. The app was rated

highly for usability and acceptability, | Figure 6. Mosaic App [35] promotion images
as displayed on Google App Store.

demonstrating that co-designed mHealth

tools can effectively address stress,
depression, and anxiety in survivors.

e The StressProffen app, a cognitive-behavioural stress management tool,
combined an initial face-to-face session with 10 app-based modules (such as: what
is stress, stress and coping, social support, feelings and self-care) and follow-up
calls [36]. Participants reported significant reductions in stress, anxiety, and self-
regulatory fatigue, along with improvements in multiple domains of health-
related quality of life.

Hybrid Programs: Interventions like virtual mindfulness classes combined with optional in-person
workshops show increased engagement and adherence. Integration with clinician oversight
ensures safety and addresses individual psychological needs.
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3.2.4. What Works —and What Doesn’t

What doesn’t work:

Dependence on user engagement: Users who do not consistently interact with
the app may see little benefit. If the application doesn’t invite the user to open
the app and use it, there will be no benefits

Unmoderated online forums tend to lead to misinformation

Inflexible content: Pre-set modules may not address all user-specific needs or
preferences

Limited feedback mechanisms: Apps that provide only static guidance or basic
progress tracking may not adequately motivate or adapt to users’ changing
needs

Standalone nature: Apps not integrated into broader care or other wellbeing
parameters may miss opportunities for crossed benefits

What works:

Exercise programs alone have already demonstrated impact on mental
wellbeing

Behavioural nudges: Reminders and prompts help maintain engagement and
encourage regular use of relaxation, mindfulness, or coping exercises
Skill-building exercises: Guided activities, such as relaxation techniques,
mindfulness, or cognitive-behavioural strategies, improve coping and self-
management skills

Visual content: Videos and infographics can clarify instructions, demonstrate
techniques, and make exercises more engaging

Social support elements: Peer forums, group chats, or community features
provide emotional support and reduce feelings of isolation

Personalization: Tailored onboarding and adaptive content enhance relevance
to individual needs and increase user satisfaction

Usability: Simple, intuitive design and easy navigation support adoption,
especially among users with low digital literacy

Integration with clinical care (when present): Coordination with healthcare
providers can improve adherence and amplify benefits

Table 4. Best Practices for digitally based mental health support interventions.
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3.3. Self-Image and Psychosocial Support

3.3.1. Introduction

Self-image is a central aspect of psychosocial well-being for breast cancer survivors. Treatment-
related changes such as mastectomy, reconstruction, scarring, hair loss, and weight fluctuations
can challenge body image and self-esteem, sometimes leading to social withdrawal, anxiety, or
depressive symptoms. Interventions aimed at improving self-perception, body acceptance, and
confidence are essential components of holistic survivorship care. Both live and digital programs
have been shown to positively influence body image, coping strategies, and overall emotional
well-being.

3.3.2. Lessons from Live Interventions

Structured, face-to-face interventions have demonstrated measurable benefits:

e Group-based body image therapy: Programs that combine psychoeducation with group
discussions and guided exercises help survivors articulate feelings about bodily changes,
challenge negative self-perceptions, and learn coping strategies [37].

e Mirror exposure and self-compassion exercises: Techniques encouraging participants to
view themselves in the mirror while practicing affirmations or self-compassion exercises
have been shown to reduce body dissatisfaction and improve self-acceptance [38].

e Peer-Support Workshops: Survivors engaging in facilitated workshops, such as those
organized by cancer support organizations, benefit from sharing experiences, receiving
feedback, and practicing confidence-building exercises. Peer interactions provide social
validation, reduce feelings of isolation, and enhance empowerment [39].

e Physical activity with body-awareness focus: Gentle yoga, dance, or Pilates classes that
emphasize movement, posture, and bodily awareness improve functional confidence and
foster a positive connection with one’s body [40].

Key insight: Interventions combining structured exercises with peer support and
psychoeducational elements maximize improvements in body image and psychosocial well-
being.

3.3.3. Digital and Hybrid Innovations

Digital platforms can supplement or extend live interventions, increasing accessibility and
convenience:

e eBody Project and similar apps: Mobile interventions providing guided body image
exercises, journaling prompts, and self-compassion exercises have been associated with
improved body satisfaction and reduced anxiety [41].

¢ MOSAIC and ACT-based apps: Acceptance and Commitment Therapy approaches
delivered via apps, incorporating exercises on self-acceptance, mindfulness, and
behavioural goals, support positive self-image alongside stress reduction [35].
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e Peer-support platforms: Online forums or app-based peer communities allow survivors
to share experiences, discuss coping strategies, and provide mutual encouragement,
enhancing emotional support and body confidence [42].

e Hybrid programs: Programs combining virtual modules on body image with optional in-
person workshops or exercise classes increase engagement, adherence, and
effectiveness, particularly when integrated with clinical guidance [43].

3.3.4. What Works —and What Doesn’t

What doesn’t work:

e Unsupervised, generic programs: Interventions lacking personalization or support
often show limited benefits

e Short-term sessions: Single sessions without follow-up rarely produce lasting
improvements in self-image

e Passive content: Apps or platforms without interactive or practice-based exercises
have minimal impact on body perception or confidence

e Neglecting psychosocial context: Focusing solely on appearance without addressing
emotional and cognitive aspects of self-image limits efficacy

What works:

e Structured exercises: Guided body image exercises, mirror work, and mindfulness-
based approaches improve self-perception and coping

e Peer support: Sharing experiences in groups or forums fosters validation and
empowerment

e Integration with clinical guidance: Professional oversight ensures interventions are
safe, tailored, and effective

o Digital accessibility: Apps provide flexible, scalable options for survivors who cannot
attend in-person sessions

Table 5. Best Practices for digitally based self-image support interventions.

3.4. Sleep Quality and Fatigue Management

3.4.1. Introduction

Sleep disturbances and cancer-related fatigue (CRF) are highly prevalent among breast cancer
survivors. Survivors often experience difficulty falling asleep, frequent awakenings, non-
restorative sleep, and excessive daytime fatigue. Contributing factors include treatment side
effects, hormonal changes, pain, stress, anxiety, and disruption of circadian rhythms. Poor sleep
and fatigue negatively affect physical functioning, emotional well-being, and overall quality of life.
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Interventions targeting sleep hygiene, cognitive-behavioural strategies, and fatigue management
are crucial for holistic survivorship care. Research indicates that both live and digital interventions
can improve sleep quality, reduce fatigue, and enhance daily functioning [44].

3.4.2. Lessons from Live Interventions

Several structured, face-to-face interventions have demonstrated meaningful improvements:

e Cognitive Behavioural Therapy for Insomnia (CBT-I): Programs combining stimulus
control, sleep restriction, relaxation training, and cognitive restructuring have been
shown to significantly improve sleep onset latency, total sleep time, and sleep efficiency
in breast cancer survivors [45].

e Mindfulness-Based Stress Reduction (MBSR): Group-based MBSR programs that
incorporate meditation, body scans, and gentle yoga reduce sleep disturbances and
daytime fatigue while improving emotional well-being [46].

e Exercise Interventions: Supervised aerobic and resistance training programs not only
improve physical fitness but also reduce fatigue and improve sleep quality, highlighting
the interplay between activity and rest.

Key insight: Interventions that combine behavioural strategies with physical activity and stress
reduction maximize improvements in both sleep and fatigue.

3.4.3. Digital and Hybrid Innovations

Digital platforms and apps provide scalable solutions for sleep hygiene and fatigue
management, particularly for survivors with geographic or logistic constraints:

e Untire App: A smartphone program combining cognitive-behavioural therapy,
mindfulness, psychoeducation, and physical activity. The use of this app within almost
800 participants reduced fatigue severity and interference, improved overall quality of
life, and increased health literacy [34].

e Sleepio: an automated cognitive
behavioural therapy for insomnia
(CBT-1) program, which has been
shown toimprove sleep onset latency,
wake after sleep onset, and sleep
efficiency among cancer survivors.
CBT-l has a robust effect on sleep
quality, sleep efficiency, sleep onset
latency, and wake time after sleep Figure 7. Sleepio App [47] promotion images as
onset in cancer patients. These | displayed on Google App Store.
improvements are significant and
contribute to better overall sleep
health in this population [47].
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e Hybrid Programs: Interventions that integrate app-based sleep tracking, digital CBT-I
modules, and optional clinician consultations or group sessions enhance adherence and
effectiveness, especially when combined with physical activity or relaxation components
[48].

3.4.4. What Works — and What Doesn’t

What doesn’t work:

e Unstructured or one-time advice on sleep hygiene without follow-up

e Exercise programs that are not tailored to the user and unsupervised, which can
exacerbate fatigue in some survivors

o Digital interventions without personalization or reminders, which often show lower
adherence and minimal effect

What works:

e Structured CBT-I targeting sleep behaviours and cognitions

e Regular aerobic and resistance exercise to reduce fatigue

e Mindfulness and relaxation training for reducing pre-sleep arousal

o Digital apps with monitoring, guided exercises, and psychoeducation
e Hybrid approaches combining digital tools with in-person support

Table 6. Best Practices for digitally based sleep quality support interventions.

4. Motivation and Engagement

4.1. Introduction

Motivation is a critical factor in sustaining behavioural change for breast cancer survivors,
influencing adherence to exercise, nutrition, and relaxation interventions. Survivors often face
fatigue, cognitive changes, and emotional stress that can diminish motivation, making structured
support and personalized engagement strategies essential. Evidence suggests that interventions
incorporating goal-setting, feedback, gamification, and social reinforcement can significantly
enhance adherence and long-term outcomes [49].

4.2. Lessons from Scientific Interventions

Several evidence-based programs demonstrate effective strategies for enhancing motivation:
e WISE Project: A mobile app-based exercise program for young women, integrating
gamified challenges, group competitions, and motivational events. Women’s
Involvement in Steady Exercise (WISE). The WISE trial highlights the potential and
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challenges of an unsupervised virtual-guided HIIT program for young women.
While an improvement in physical activity levels was noticed, it also led to a
decrease in daily steps and poorer sleep quality. These findings suggest a complex
relationship between exercise and lifestyle factors, which could potentially have
the greatest impact [50].

ALIVE Program: In addition to exercise and dietary guidance, “A Lifestyle
Intervention Via Email” (“ALIVE”) uses automated emails and interactive content
to maintain motivation. The program’s structured reminders (midweek
reminders, weekly tips, health notes, and goal tracking for example), progress
tracking, and achievable goals helped participants sustain activity levels and
dietary improvements over three months [14].

WSEDI Programs: These web-based self-management interventions employ the
Transtheoretical Model to tailor motivational strategies according to readiness to
change. Personalized feedback, action planning, and goal-setting enhanced
participants’ commitment to exercise and dietary behaviours [17, 18].

The LIVESTRONG® at the YMCA program: This program integrates structured,
supervised physical activity with social support, reaching over 29,000 survivors
across the U.S. Participants demonstrated improvements in physical function,
health status, and intention to maintain exercise habits post-program [51].
Peer-Support Workshops: Community workshops, such as those organized by the
Spanish Association Against Cancer (AECC), where support from peer counselors
“Navigators” was compared with no support, showed that women with a peer
counselor improved more than women without a peer counselor. Women who
experience the diagnosis as a traumatic stressor moderates the outcomes: those
with a peer counselor in the traumatic stressor group improved significantly
more than controls without a peer counselor on well-being, trauma and
depression symptoms, and cancer self-efficacy [29].

Couple-based physical-activity programs: Various couple-based PA programs
have shown that engaging others in the (exercise) activities can help breast cancer
survivors to adhere to a program. For example, in a structured dance-class
intervention, partners valued exercising together and spending shared time,
which strengthened motivation and enjoyment [52]. Outdoor activities provide
similar dual benefits. Studies of Nordic walking and horseback riding [53] show
improvements in overall fitness, while simple walking programs [54] consistently
reduce stress biomarkers and perceived tension. Community settings and group
supervision contribute to adherence and safety.

53



4.3. Other Interventions and Digital Tools

Digital platforms provide scalable and flexible solutions to boost motivation:

CANKADO: Beyond symptom monitoring, CANKADO provides feedback and alerts
that reinforce adherence to care recommendations, effectively motivating
patients to engage in self-management [19].

Breast Cancer Survivorship App: Supports goal-setting and progress tracking
across exercise, diet, and relaxation domains, using reminders and achievement
badges to maintain motivation [55].

Untire App: Specifically targets cancer-related fatigue, combining daily
motivational prompts with energy management strategies, helping survivors
maintain activity and engagement [34].

4.4, What Works — and What Doesn’t

What doesn’t work:

What works:

Static goal-setting without follow-up, which makes it harder for survivors to
stay engaged.

Generic reminders, that are easily ignored and fail to connect with personal
goals.

One-size-fits-all approaches that ignore readiness, barriers, or individual
motivation.

Overly frequent or poorly timed modules, which can overwhelm users instead
of motivating them.

Tailored and positive feedback, reinforcing progress in a supportive way.
Gamification and challenges, making the experience engaging and fun.

Clear goal-setting with milestone tracking, helping survivors see progress step
by step.

Reminders and motivational quotes, delivered at the right time and
frequency (sometimes less is more, e.g., monthly).

Integration with community or family support, adding social accountability and
encouragement.

Supervised or hybrid components, combining self-guided tools with professional or

peer involvement.
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e Adaptive scheduling, adjusting content and frequency based on individual
engagement patterns.

Table 7. Best Practices for digitally based motivation and engagement aspects.

4.5. Recommendations for EmpowerHer

e Integration of goal-setting and achievement tracking for exercise, nutrition, and
relaxation activities.

e Using gamification elements such as badges, points, and challenges to maintain
engagement.

e Providing personalized motivational messages and adaptive feedback based on
activity and progress.

e Schedule content delivery thoughtfully to balance frequency and prevent
overload, using evidence-based pacing strategies.

e Combine digital motivation with optional social or live events to foster
accountability and peer support.

By leveraging evidence-based motivational strategies and digital engagement tools, EmpowerHer
can enhance adherence, foster sustainable behavioural change, and empower breast cancer
survivors in their journey toward holistic recovery.

5. Closing remarks

The EmpowerHer Guidelines and Best Practices together form a foundation for empowering both
professionals and survivors in the post-treatment phase of breast cancer care. By combining
evidence-based exercise, education, and psychosocial support, EmpowerHer seeks to create a
model that bridges healthcare and community environments. The upcoming digital platform and
facilitator training programme will translate these principles into practice, ensuring that women
receive continuous, coordinated, and compassionate support after hospital discharge, enabling
them to rebuild confidence, independence, and long-term well-being.

6. Bibliographic References

1. Pekmezi, D., et al., Enhancing Exercise Adherence for the Breast Cancer Survivors. ACSMs
Health Fit J, 2012. 16(4): p. 8-13.

55



10.

11.
12.
13.

14.

15.

16.

17.

18.

19.

Rodriguez-Cafiamero, S., et al., Impact of physical exercise in advanced-stage cancer
patients: Systematic review and meta-analysis. Cancer Med, 2022. 11(19): p. 3714-3727.
Sotirova, M.B., et al., Acceptability of online exercise-based interventions after breast
cancer surgery: systematic review and narrative synthesis. J Cancer Surviv, 2021. 15(2): p.
281-310.

Uhm, K.E., et al., Effects of exercise intervention in breast cancer patients: is mobile health
(mHealth) with pedometer more effective than conventional program using brochure?
Breast Cancer Res Treat, 2017. 161(3): p. 443-452.

Lim, J.Y., et al., A Modular Mobile Health App for Personalized Rehabilitation Throughout
the Breast Cancer Care Continuum: Development Study. IMIR Form Res, 2021. 5(4): p.
e23304.

Campbell, K.L., et al., Exercise Guidelines for Cancer Survivors: Consensus Statement from
International Multidisciplinary Roundtable. Med Sci Sports Exerc, 2019. 51(11): p. 2375-
2390.

Schmitz, K.H., et al., American College of Sports Medicine roundtable on exercise
guidelines for cancer survivors. Med Sci Sports Exerc, 2010. 42(7): p. 1409-26.

McNeely, M.L., et al., Effects of exercise on breast cancer patients and survivors: a
systematic review and meta-analysis. Cmaj, 2006. 175(1): p. 34-41.

Irwin, M.L., et al., Influence of pre- and postdiagnosis physical activity on mortality in
breast cancer survivors: the health, eating, activity, and lifestyle study. J Clin Oncol, 2008.
26(24): p. 3958-64.

Jaume, U. Proyecto Le Cado. Beneficios de un programa de Actividad Fisica en Pacientes
con cdncer de mama en tratamiento sistémico de la enfermedad ( BAFC). [cited 2025;
Available from: https://www.cafo.uji.es/beneficios-de-un-programa-de-actividad-fisica-
en-pacientes-con-cancer-de-mama-en-tratamiento-sistemico-de-la-enfermedad-bafc/.
Herrero-Zapirain, 1., et al., The Effect of Dragon Boating on the Quality of Life for Breast
Cancer Survivors: A Systematic Review. Healthcare (Basel), 2024. 12(13).

O'Wise. September 2025]; Available from: https://owise.uk/.

van der Hout, A., et al.,, Role of eHealth application Oncokompas in supporting self-
management of symptoms and health-related quality of life in cancer survivors: a
randomised, controlled trial. Lancet Oncol, 2020. 21(1): p. 80-94.

Paxton, R.J., et al., A Lifestyle Intervention via Email in Minority Breast Cancer Survivors:
Randomized Parallel-Group Feasibility Study. JMIR Cancer, 2017. 3(2): p. el3.

Harder, H., et al., A user-centred approach to developing bWell, a mobile app for arm and
shoulder exercises after breast cancer treatment. J Cancer Surviv, 2017. 11(6): p. 732-742.
Zhu, J., et al., Research on the applicability of an exercise rehabilitation app aiming to
improve the mental and physical health of breast cancer patients in the post-operative
period. Front Psychol, 2023. 14: p. 1126284.

Lee, M.K,, et al., Development and formative evaluation of a web-based self-management
exercise and diet intervention program with tailored motivation and action planning for
cancer survivors. JIMIR Res Protoc, 2013. 2(1): p. ell.

Lee, M.K,, et al., A Web-based self-management exercise and diet intervention for breast
cancer survivors: pilot randomized controlled trial. Int J Nurs Stud, 2014. 51(12): p. 1557-
67.

Harbeck, N., et al., Favorable impact of therapy management by an interactive eHealth
system on severe adverse events in patients with hormone receptor-positive, HER2-
negative locally advanced or metastatic breast cancer treated by palbociclib and
endocrine therapy. Cancer Treat Rev, 2023. 121: p. 102631.

56


https://www.cafo.uji.es/beneficios-de-un-programa-de-actividad-fisica-en-pacientes-con-cancer-de-mama-en-tratamiento-sistemico-de-la-enfermedad-bafc/
https://www.cafo.uji.es/beneficios-de-un-programa-de-actividad-fisica-en-pacientes-con-cancer-de-mama-en-tratamiento-sistemico-de-la-enfermedad-bafc/
https://owise.uk/

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Lim, J.Y., et al., Feasibility and usability of a personalized mHealth app for self-
management in the first year following breast cancer surgery. Health Informatics J, 2023.
29(1): p. 14604582231156476.

Marker, R.J., et al., A Novel Telehealth Exercise Program Designed for Rural Survivors of
Cancer With Cancer-Related Fatigue: Single-Arm Feasibility Trial. JMIR Cancer, 2025. 11:
p. e59478.

Diet, nutrition and the prevention of chronic diseases. World Health Organ Tech Rep Ser,
2003. 916: p. i-viii, 1-149, backcover.

Schwedhelm, C,, et al., Effect of diet on mortality and cancer recurrence among cancer
survivors: a systematic review and meta-analysis of cohort studies. Nutr Rev, 2016. 74(12):
p. 737-748.

Raber, M., et al., Cooking After Cancer: the Structure and Implementation of a Community-
Based Cooking Program for Cancer Survivors. ) Cancer Educ, 2022. 37(3): p. 539-545.
Osborn, R.L., A.C. Demoncada, and M. Feuerstein, Psychosocial interventions for
depression, anxiety, and quality of life in cancer survivors: meta-analyses. Int J Psychiatry
Med, 2006. 36(1): p. 13-34.

Cramer, H., et al., Mindfulness-based stress reduction for breast cancer-a systematic
review and meta-analysis. Curr Oncol, 2012. 19(5): p. e343-52.

Ledn-Pizarro, C., et al., A randomized trial of the effect of training in relaxation and guided
imagery techniques in improving psychological and quality-of-life indices for gynecologic
and breast brachytherapy patients. Psychooncology, 2007. 16(11): p. 971-9.

Li, W., et al., Effects of Tai Chi Chuan training on the QoL and psychological well-being in
female patients with breast cancer: a systematic review of randomized controlled trials.
Front Oncol, 2023. 13: p. 1143674.

Giese-Davis, J., et al., Peer-counseling for women newly diagnosed with breast cancer: A
randomized community/research collaboration trial. Cancer, 2016. 122(15): p. 2408-17.
Zhu, H., et al., Mobile Breast Cancer e-Support Program for Chinese Women With Breast
Cancer Undergoing Chemotherapy (Part 3): Secondary Data Analysis. JMIR Mhealth
Uhealth, 2020. 8(9): p. €18896.

Huberty, J., et al., Cancer Patients' and Survivors' Perceptions of the Calm App: Cross-
Sectional Descriptive Study. JIMIR Cancer, 2020. 6(1): p. €16926.

Wolff, J., et al., App-based support for breast cancer patients to reduce psychological
distress during therapy and survivorship - a multicentric randomized controlled trial. Front
Oncol, 2024. 14: p. 1354377.

Barth, J., et al., Mobile health intervention CanRelax reduces distress in people with cancer
in a randomized controlled trial. NP) Digit Med, 2025. 8(1): p. 269.

Spahrkas, S.S., et al., Beating cancer-related fatigue with the Untire mobile app: Results
from a waiting-list randomized controlled trial. Psychooncology, 2020. 29(11): p. 1823-
1834.

Nuseibeh, B.Z., et al., Co-Designing the MOSAIC mHealth App With Breast Cancer
Survivors: User-Centered Design Approach. JMIR Form Res, 2024. 8: p. e59426.
Bargsund, E., et al., Pilot testing an app-based stress management intervention for cancer
survivors. Transl Behav Med, 2020. 10(3): p. 770-780.

Morales-Sanchez, L., et al., Enhancing Self-Esteem and Body Image of Breast Cancer
Women through Interventions: A Systematic Review. IntJ Environ Res Public Health, 2021.
18(4).

Fingeret, M.C., I. Teo, and D.E. Epner, Managing body image difficulties of adult cancer
patients: lessons from available research. Cancer, 2014. 120(5): p. 633-41.

57



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Spatuzzi, R., et al., Evaluation of Social Support, Quality of Life, and Body Image in Women
with Breast Cancer. Breast Care (Basel), 2016. 11(1): p. 28-32.

Sandel, S.L., et al., Dance and movement program improves quality-of-life measures in
breast cancer survivors. Cancer Nurs, 2005. 28(4): p. 301-9.

Chen, Y., et al., Effects of online mindful self-compassion intervention on negative body
image in breast cancer patients: A randomized controlled trail. Eur J Oncol Nurs, 2024. 72:
p. 102664.

Almeida, M., M.I. Griff, and T. Brandao, Coping and Positive Body Image in Young Women
with Breast Cancer: The Buffering Role of Social Support. Healthcare (Basel), 2025. 13(3).
Esplen, M.J., et al., Restoring Body Image After Cancer (ReBIC): Results of a Randomized
Controlled Trial. J Clin Oncol, 2018. 36(8): p. 749-756.

Gkintoni, E., et al., Digital and Al-Enhanced Cognitive Behavioral Therapy for Insomnia:
Neurocognitive Mechanisms and Clinical Outcomes. ) Clin Med, 2025. 14(7).

Ma, Y., et al., Efficacy of cognitive behavioral therapy for insomnia in breast cancer: A
meta-analysis. Sleep Med Rev, 2021. 55: p. 101376.

Lengacher, C.A., et al., The effects of mindfulness-based stress reduction on objective and
subjective sleep parameters in women with breast cancer: a randomized controlled trial.
Psychooncology, 2015. 24(4): p. 424-32.

Treacy, T., et al., The Sleepio After Cancer (SAC) study. Digital cognitive behavioural
therapy for insomnia (dCBT-1) in women cancer patients - Trial protocol of a randomised
controlled trial. Contemp Clin Trials, 2024. 136: p. 107337.

Gkintoni, E., S.P. Vassilopoulos, and G. Nikolaou, Next-Generation Cognitive-Behavioral
Therapy for Depression: Integrating Digital Tools, Teletherapy, and Personalization for
Enhanced Mental Health Outcomes. Medicina (Kaunas), 2025. 61(3).

Locke, E.A. and G.P. Latham, Building a practically useful theory of goal setting and task
motivation. A 35-year odyssey. Am Psychol, 2002. 57(9): p. 705-17.

Ferrando-Terradez, |., et al., Adherence Patterns and Health Outcomes in Spanish Young
Women Participating in a Virtual-Guided HIIT Program: Insights from the Randomized
Controlled WISE Trial. Healthcare (Basel), 2024. 12(19).

Heston, A.H., et al., Addressing physical activity needs of survivors by developing a
community-based exercise program: LIVESTRONG® at the YMCA. Clin J Oncol Nurs, 2015.
19(2): p. 213-7.

Pisu, M., et al., A dance intervention for cancer survivors and their partners (RHYTHM). )
Cancer Surviv, 2017. 11(3): p. 350-359.

Cerulli, C., et al., Therapeutic horseback riding in breast cancer survivors: a pilot study. )
Altern Complement Med, 2014. 20(8): p. 623-9.

Lesser, I.A., et al., A mixed-methods evaluation of a group based trail walking program to
reduce anxiety in cancer survivors. Applied Cancer Research, 2020. 40(1): p. 10.

Surviving Breast Cancer Application. [cited 2025 sept]; Available from:
https://play.google.com/store/apps/details?id=org.survivingbreastcancer.

58


https://play.google.com/store/apps/details?id=org.survivingbreastcancer

ANEX 1. Best Practices Compilation

Recommendations for planning exercise:

v

SRNIENIEN

What exercise is she interested in doing?

How much exercise does she want to do?

Where will she do this exercise?

When will she do this exercise?

Does she prefer exercising with others or alone? [1]

Table 1. Recommendations for planning exercise.

What doesn’t work:

Generic, one-size-fits-all programs tend to have low adherence. Survivors face
diverse challenges — from fatigue and neuropathy to cardiovascular limitations
— and need tailored plans.

Unmoderated, digital-only interventions without clinician input often lose
users quickly and may overlook safety risks.

What works following existing guidelines:

Personalization: For programs to be tailored to their users, they must consider
their treatment history, side effects, and current fitness levels. Personalized
feedback should also be included.

Structured increase in exercise amount and intensity: Gradually increase the
amount and intensity of exercise, where the user can indicate whether she is
ready to make the next step.

Progress tracking: Possibly by pairing an app with a smart band to track physical
activity, or via logbooks, self-tracking, etc.

Hybrid models: Combining app-based guidance with live sessions or clinician
input enhances both adherence and safety.

Community integration: Challenges, group sessions, and shared goals foster
motivation and connection.

Feedback loops: Tracking progress and celebrating milestones supports
engagement.

Social: Including family, friends and/or a community tends to enhance
adherence.
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e Free or affordable: Free or affordable activities help overcome any possible
financial barriers to exercising.

o Context factors: The use of unfamiliar medical terms can lead to unnecessary
fear or worry. Language should aim to be understandable and to level with the
users.

e Education on red flag detection during exercise reduces risks and promotes
safer practices.

e Longer running programs tend to achieve larger improvements.

Table 2. Best Practices for digitally based exercise interventions.

What doesn’t work:
- Generic nutrition brochures or one-time education sessions without follow-up

- Apps without tailored recommendations
- Programs ignoring motivational readiness or treatment side effects

What works:
- Personalized dietary guidance

- Integration with exercise and lifestyle interventions
- Digital self-monitoring

- Tailored feedback

- Prescribed recipes for inspiration

- Meal planning

- Cooking classes

Table 3. Best Practices for digitally based nutrition interventions.

What doesn’t work:
o Dependence on user engagement: Users who do not consistently interact with

the app may see little benefit. If the application doesn’t invite the user to open
the app and use it, there will be no benefits

e Unmoderated online forums tend to lead to misinformation

¢ Inflexible content: Pre-set modules may not address all user-specific needs or
preferences

o Limited feedback mechanisms: Apps that provide only static guidance or basic
progress tracking may not adequately motivate or adapt to users’ changing

needs
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Standalone nature: Apps not integrated into broader care or other wellbeing
parameters may miss opportunities for crossed benefits

What works:

Exercise programs alone have already demonstrated impact on mental
wellbeing

Behavioural nudges: Reminders and prompts help maintain engagement and
encourage regular use of relaxation, mindfulness, or coping exercises
Skill-building exercises: Guided activities, such as relaxation techniques,
mindfulness, or cognitive-behavioural strategies, improve coping and self-
management skills

Visual content: Videos and infographics can clarify instructions, demonstrate
techniques, and make exercises more engaging

Social support elements: Peer forums, group chats, or community features
provide emotional support and reduce feelings of isolation

Personalization: Tailored onboarding and adaptive content enhance relevance
to individual needs and increase user satisfaction

Usability: Simple, intuitive design and easy navigation support adoption,
especially among users with low digital literacy

Integration with clinical care (when present): Coordination with healthcare
providers can improve adherence and amplify benefits

Table 4. Best Practices for digitally based mental health support interventions.

What doesn’t work:

Unsupervised, generic programs: Interventions lacking personalization or support
often show limited benefits

Short-term sessions: Single sessions without follow-up rarely produce lasting
improvements in self-image

Passive content: Apps or platforms without interactive or practice-based exercises
have minimal impact on body perception or confidence

Neglecting psychosocial context: Focusing solely on appearance without addressing
emotional and cognitive aspects of self-image limits efficacy

What works:

Structured exercises: Guided body image exercises, mirror work, and mindfulness-
based approaches improve self-perception and coping
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e Peer support: Sharing experiences in groups or forums fosters validation and
empowerment

e Integration with clinical guidance: Professional oversight ensures interventions are
safe, tailored, and effective

o Digital accessibility: Apps provide flexible, scalable options for survivors who cannot
attend in-person sessions

Table 5. Best Practices for digitally based self-image support interventions.

What doesn’t work:

e Unstructured or one-time advice on sleep hygiene without follow-up

e Exercise programs that are not tailored to the user and unsupervised, which can
exacerbate fatigue in some survivors

o Digital interventions without personalization or reminders, which often show lower
adherence and minimal effect

What works:

e Structured CBT-I targeting sleep behaviours and cognitions

¢ Regular aerobic and resistance exercise to reduce fatigue

¢ Mindfulness and relaxation training for reducing pre-sleep arousal

e Digital apps with monitoring, guided exercises, and psychoeducation
e Hybrid approaches combining digital tools with in-person support

Table 6. Best Practices for digitally based sleep quality support interventions.

What doesn’t work:

e Static goal-setting without follow-up, which makes it harder for survivors to
stay engaged.

e Generic reminders, that are easily ignored and fail to connect with personal
goals.

e One-size-fits-all approaches that ignore readiness, barriers, or individual
motivation.

e Overly frequent or poorly timed modules, which can overwhelm users instead
of motivating them.

What works:
e Tailored and positive feedback, reinforcing progress in a supportive way.
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e Gamification and challenges, making the experience engaging and fun.

o Clear goal-setting with milestone tracking, helping survivors see progress step
by step.

e Reminders and motivational quotes, delivered at the right time and
frequency (sometimes less is more, e.g., monthly).

e Integration with community or family support, adding social accountability and
encouragement.

e Supervised or hybrid components, combining self-guided tools with professional or
peer involvement.

e Adaptive scheduling, adjusting content and frequency based on individual
engagement patterns.

Table 7. Best Practices for digitally based motivation and engagement aspects.
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