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ABSTRACT

Background. Breast cancer is the leading invasive neoplasm and a major cause of
female cancer mortality. Research confirms that physical activity significantly reduces cancer
risk, alleviates treatment side effects, and improves patients' quality of life.

Aim. To synthesize information regarding the protective effect of physical activity
against breast cancer development and its role in alleviating treatment-related side effects and
improving quality of life.

Materials and methods. The studies used in this work were identified through a
keyword-based literature review of the PubMed and Google Scholar databases.

Results. Physical activity (PA) exerts strong protective and therapeutic effects at all
stages of breast cancer, reducing both disease risk and mortality. Progressive resistance
training safely improves muscle strength and range of motion without exacerbating
lymphedema. Additionally, aerobic exercise maintains cardiorespiratory fitness during
chemotherapy. Overall, PA significantly enhances quality of life and effectively reduces
symptoms of depression.

Conclusions. Physical activity is a safe, effective intervention that improves clinical
outcomes and patient well-being. Despite its benefits, participation remains low; thus,
supervised exercise programs should be integrated into standard oncological care with active
physician involvement. Future research must focus on optimizing exercise protocols in
relation to specific tumor biomarkers.

KEYWORDS breast cancer; physical activity; quality of life; lymphedema; oncological
rehabilitation; physical exercise

1. Introduction

Breast cancer is currently the most frequently diagnosed cancer among women
worldwide. Global epidemiological data on cancer burden estimated 2.26 million cases of
breast cancer in 2020, making it the primary cause of cancer-related mortality in women [1].

Lifestyle behaviors are well-established risk factors for both the development of breast
cancer and the adverse outcomes following its onset. Recent findings indicate that engaging
in even minimal physical activity provides a protective effect against the disease [2].
Furthermore, numerous studies have identified the critical role of exercise in the treatment of
breast cancer, highlighting its ability to alleviate treatment side effects, enhance quality of life,

and improve overall survival [2, 3, 9].
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During breast cancer treatment, physical health often deteriorates due to the disease
itself and treatment-related physiological changes. Despite the established efficacy of
standard therapies, such as chemotherapy and radiotherapy, these interventions can adversely
affect cardiovascular and metabolic outcomes, as well as the patients' overall quality of life
(QoL) [7, 19]. Moreover, patients frequently experience depression alongside emotional and
behavioral reactions. Most cancer patients begin to experience depressive symptoms upon
receiving their initial diagnosis or in response to disease progression. The fear of mortality
increases levels of anxiety and depression by detaching the patient from their normal life [11].
Treatment-related reductions in aerobic capacity, fatigue, and loss of muscle strength further
contribute to depression and a decline in quality of life. Maintaining a healthy lifestyle, which
includes regular physical activity, is essential to minimizing the psychological and physical
side effects of treatment [4].

Unfortunately, few patients remain physically active due to various barriers.
Physicians can play a pivotal role in encouraging patients to engage in increased activity.
Further research is necessary to identify programs and approaches that assist both breast

cancer patients and those at high risk in maintaining a regular exercise regimen [3].

2. Physical Activity and Its Role in Prevention
2.1. Epidemiological Evidence

Epidemiological data indicate a significant protective potential of physical activity
(PA) regarding the development of breast cancer. Regular engagement in moderate-intensity
exercise correlates with an approximately 13% reduction in postmenopausal breast cancer risk.
In the case of vigorous activity, the risk reduction is 9% for premenopausal women and 17%
for the postmenopausal group, respectively. A general comparative analysis reveals that

women leading an active lifestyle have a 25% lower probability of developing the neoplasm



compared to those with the lowest activity levels [6, 7, 29]. The most profound effects are
observed with regular recreational activity of moderate-to-high intensity, particularly when
maintained throughout the lifespan or initiated during the postmenopausal period [7, 24].
Although scientific evidence emphasizes the particular value of long-term activity,
introducing exercise later in life also yields measurable benefits—it has been demonstrated,
among other things, that postmenopausal PA reduces cancer risk regardless of previous
exercise habits. Importantly, the protective influence of exercise is observed across all ethnic

and racial groups, establishing this preventive method as a universal intervention [1, 9].

2.2. Biological Mechanisms

The biological mechanisms underlying this phenomenon are complex and involve a
cascade of interrelated processes. Physical activity contributes to the reduction of breast
cancer risk by optimizing body composition, limiting systemic inflammation, and improving
metabolic parameters. Key importance is attributed to the reduction of estrogen
bioavailability, enhancement of insulin sensitivity, and regulation of adipokine levels [2, 5, 7].
While a full understanding of these molecular pathways requires further analysis, it is already
established that increasing population-level physical activity should become a priority
preventive strategy. This approach is justified for every woman, regardless of current body
mass index (BMI) or other lifestyle factors, especially given that the majority of adults do not

meet current physical activity guidelines [3, 8].

2.3. Influence on Survival After Recurrence

The influence of post-diagnosis exercise habits on recurrence rates and patient
mortality was also a subject of analysis. Research findings indicate a significant correlation
between high levels of physical activity and prognosis: among women exhibiting the highest

commitment to exercise after their cancer diagnosis, a 29% reduction in the risk of breast



cancer-specific mortality was recorded. Furthermore, in the same group, the risk of all-cause

mortality was as much as 43% lower compared to patients leading a sedentary lifestyle [9].

3. Quality of Life and Functional Deficits Following Breast Cancer Therapy

The decline in breast cancer mortality has resulted in a growing population of women
living for many years after completing primary therapy. However, this group faces a range of
short- and long-term adverse effects, the management of which remains a clinical priority and
a public health challenge [1, 12]. The most common complications include lymphedema,
cardiotoxicity, chronic fatigue, osteoporosis, and obesity. These complications, frequently
occurring alongside restricted upper limb mobility and loss of muscle mass, significantly
diminish health-related quality of life (HRQoL) and the overall life satisfaction of patients [4,

9,22, 26].

4. Mental Health

A breast cancer diagnosis represents a critical moment in a woman's life, often
carrying far-reaching consequences for her mental health, the course of therapy, and ultimate
prognosis. The disease necessitates a radical change in daily functioning, resulting from
profound uncertainty regarding treatment processes as well as painful shifts in body image
perception. Consequently, patients confront numerous barriers across key spheres of life,
particularly within the domains of interpersonal and social relationships [11, 13].

Compared to the healthy population, patients who have completed oncological
treatment exhibit a significantly higher incidence of anxiety disorders, depression, and post-
traumatic stress disorder (PTSD) [11-13]. Furthermore, sexual dysfunctions remain a
significant clinical issue in this group, adversely affecting the overall psychophysical well-

being of these women [14].



4.1. The Relationship Between Symptoms of Anxiety and Depression and Physical
Exercise

In the clinical presentation of patients immediately following a diagnosis, symptoms
of apprehension predominate and frequently evolve into intensified anxiety states. Although
severe depressive episodes are diagnosed less frequently in the initial phase of the disease,
this issue affects nearly 20% of the breast cancer population, making depression a significant
and prevalent challenge in oncological care [11, 13].

The implementation of systematic physical exertion translates into measurable
psychosomatic benefits. Improved physical fitness promotes the reduction of stress and
anxiety, while alleviating depressive symptoms, which significantly enhances the
psychological well-being of patients. Furthermore, physical activity allows for shorter
hospital stays and positively modifies the symptom profile by reducing fatigue, sleep
disturbances, and loss of appetite, among others [3, 4, 22].

Significant improvements across all domains of the WHOQOL-BREF quality of life
questionnaire—including physical health, psychological health, social relationships, and
environmental functioning—have been observed in patients participating in structured
training programs. The combination of aerobic and resistance training has proven particularly
effective in increasing quality of life indices and reducing depression among women who

have completed oncological treatment [4, 30].

4.2. Perception of Body Image and Sexual Health
Mastectomy or breast deformity directly impacts female identity, sexuality, and self-
esteem. It is estimated that approximately one-third of patients who have completed

oncological treatment experience significant psychological distress resulting from a distorted



body image, with this issue being particularly acute among younger women [11, 13].
Statistical data indicate that sexual dysfunctions affect as many as 73.4% of patients,
classifying this population as a high-risk group in the area of intimate health [14].

The etiology of sexual dysfunction in women with a history of breast cancer is
multifactorial. Common iatrogenic consequences of therapy include vaginal dryness and
dyspareunia, resulting from hormonally induced ovarian failure (following chemotherapy) or
the use of adjuvant hormone therapy. However, it is noteworthy that a decline in the quality
of sexual life is also reported by patients who underwent only surgical treatment, suggesting a
significant role for psychogenic factors [12, 14].

The intrapsychic experiences of these women encompass a range of negative
phenomena, such as fear of infertility, subjective feelings of unattractiveness, loss of
perceived feminine attributes, and a profound deconstruction of the sexual "self." These
effects can persist for many years after remission, impacting both the somatic and emotional
spheres of the patients [11, 13].

Analyses show that among sexually active patients, factors such as depression and low
physical activity correlate negatively with intimate satisfaction. Conversely, women engaging
in regular physical exertion achieve significantly better results in sexual function tests

compared to patients leading a sedentary lifestyle [4, 14].

5. The Role of Physical Activity in Managing Treatment Side Effects and Improving
Clinical Outcomes
5.1. Breast Cancer-Related Lymphedema

Lymphedema is defined as the pathological accumulation of protein-rich fluid in the
interstitial space resulting from lymphatic system dysfunction. In the context of oncological

patients (BCRL — Breast Cancer-Related Lymphedema), it most commonly manifests as



regional swelling of the upper limb on the ipsilateral (operated) side. This condition is
accompanied by pain, a sensation of heaviness and pressure, as well as a significant
restriction in joint mobility. Consequently, these changes impair both gross and fine motor
skills, directly impacting performance in activities of daily living (ADL) and reducing quality
of life. Currently, BCRL is classified as an incurable chronic disease, where the therapeutic
process focuses on reducing lymphatic congestion and maintaining the functionality of the
affected limb [15, 27].

The integration of physical activity into the standards of care for patients with BCRL
represents a relatively new approach. For years, breast cancer survivors were advised to avoid
strenuous or repetitive exertion involving the upper body due to fears of inducing or
exacerbating the edema. However, research from the last decade has revised these views,
providing evidence for the safety of progressive resistance training (PRT) [16, 18]. Current
scientific consensus indicates that resistance exercise (RE) yields measurable benefits,
allowing for the recovery of physical limb function, improvement in body composition, and
reduction in the risk of metabolic disorders.

According to recent findings, although PRT does not demonstrate a direct
prophylactic effect in preventing the onset of edema, it is crucial for maintaining muscle mass
and optimizing motor functions. For this reason, strength training is increasingly integrated
into rehabilitation programs for women following mastectomy. Despite the availability of
numerous resistance training (RT) protocols, the literature still lacks unified guidelines
regarding the optimal frequency, intensity, and duration of such interventions [17, 28].

Resistance training should be regarded as an essential component of supportive
therapy, complementing standard rehabilitation. To formulate precise clinical

recommendations, further research is necessary to rigorously describe muscle strength



parameters, evaluation methods, and principles for individualizing training loads for this

patient population [10, 18].

5.2. Cancer Treatment-Induced Cardiotoxicity

Breast cancer patients, particularly those with the HER2-positive subtype, face a high
risk of developing cardiotoxicity. This is a common side effect of standard therapeutic
regimens based on anthracyclines and trastuzumab [19, 20]. Cardiovascular complications in
this group may necessitate the interruption of oncological therapy and, in extreme cases, lead
to the development of chronic cardiovascular diseases. Given the proven cardioprotective
effects of exercise in the general population, physical activity (PA) performed during
oncological treatment emerges as a significant strategy for mitigating the negative impact of
therapy on the myocardium. It is suggested that aerobic training, in particular, may serve a
protective role against damage induced by cytostatic and targeted drugs [19, 20].

Despite promising theoretical premises, clinical data indicate that exercise training
does not statistically significantly prevent the decline in left ventricular systolic function
parameters, such as left ventricular ejection fraction (LVEF) or global longitudinal strain
(GLS), compared to standard medical care. Furthermore, no significant impact of exercise
was observed on conventional echocardiographic indicators of cardiac structure or on the
concentration of myocardial injury biomarkers (NT-proBNP, hs-TnT) [21]. Nevertheless,
physical interventions proved effective in significantly improving the cardiorespiratory fitness
of patients. Importantly, exercise training has been recognized as a safe supportive method,
associated with no serious adverse events during exercise sessions [20, 21].

Supervised physical activity programs appear to be the optimal model for engaging
patients during therapy. Currently, however, the literature provides a limited amount of data,

resulting in a lack of unified clinical guidelines in this area. Designing effective training



programs requires an individualized approach that considers both physical barriers and patient
motivation, which is essential for maintaining continuity of activity throughout the entire

treatment process [19, 21].

5.3. Fatigue

Cancer-Related Fatigue (CRF) is one of the most common complaints reported by
patients, showing an increasing trend during adjuvant therapy. Statistics indicate that 41% of
women with breast cancer experience moderate-to-severe fatigue during the active phase of
treatment, and in nearly 30% of patients, this symptom persists for many years after the
completion of therapy. In the opinion of patients, CRF is often perceived as the most
burdensome symptom, which crucially reduces quality of life and represents a significant
barrier to returning to professional activity [12, 22, 23].

The implementation of systematic physical exertion during adjuvant therapy exerts a
protective influence on the general and physical aspects of fatigue, while also counteracting
declines in motivation and overall life activity. However, analyses show that exercise
interventions do not correlate significantly with fatigue in the cognitive and affective
dimensions. The most pronounced improvement is observed in the somatic sphere, suggesting
that the physical component of fatigue is the most susceptible to the therapeutic effects of
exercise [22, 23].

According to current guidelines, performing physical activity at a level of 150 minutes
per week at moderate-to-high intensity is a sufficient dose for a significant reduction in CRF.
This level of activity allows for the effective recovery of physical fitness and restores an

optimal level of daily functioning for patients [3, 9, 29].
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5.4. Overweight and Obesity

The relationship between body mass and breast cancer risk varies depending on
menopausal status. While obesity correlates with a decreased incidence in premenopausal
women, excess adipose tissue in the postmenopausal period is associated with a 1.5- to 2-fold
increase in the risk of developing the disease. It is estimated that every 5 kg weight gain
above the lowest weight recorded in adulthood increases the risk of postmenopausal breast
cancer by 4-8% [7, 9]. This correlation is particularly pronounced in women who do not use
hormone replacement therapy (HRT). Furthermore, excessive body mass is a significant
prognostic factor, increasing the probability of recurrence and mortality regardless of the
patient's age. Simultaneously, observational data indicate that physical inactivity constitutes
an independent risk factor for morbidity and mortality, exerting a negative impact regardless
of the degree of obesity [9].

Physical activity (PA) plays a fundamental role in both body mass control and the
direct reduction of cancer risk. Adhering to the World Health Organization (WHO)
recommendations for recreational PA (at a level of >10 MET-hours/week) results in a
significant reduction in breast cancer incidence [6, 24]. Importantly, the protective effect of
exercise manifests regardless of smoking status, and among carriers of BRCA gene mutations,
regular exertion is associated with a significant delay in the age of cancer manifestation [2, §].

The biological mechanisms explaining these relationships include, among others, the
reduction of estrogen bioavailability, the dampening of systemic inflammation, the mitigation
of metabolic dysfunctions, and the optimization of body composition through the reduction of

adipose tissue. In light of these data, it is crucial to develop and implement effective strategies
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promoting weight control and physical activity, which is an essential prerequisite for

optimizing treatment outcomes in this patient population [5, 7].

5.5. Decreased Muscle Strength and Reduced Range of Motion

Surgery can lead to unique physical impairments in breast cancer patients, such as
fatigue, pain, restricted range of motion, frozen shoulder, muscle weakness, and poor body
image. In women undergoing breast cancer treatment with certain chemotherapeutic agents, a
decrease in lean body mass and muscle strength may occur, consequently leading to weight
gain. These changes may not only result in deteriorated physical fitness but also predispose
women to weight-related chronic diseases [13, 25, 26].

Resistance training and shoulder muscle stretching performed 4-6 weeks post-surgery
reduce upper limb impairment in women treated for early-stage breast cancer. Such
interventions improve the range of motion for flexion and abduction and contribute to
increased shoulder abductor strength [25, 27].

Elderly breast cancer survivors (BCS) can safely engage in resistance exercises that

improve both lower and upper body strength, thereby reducing risk factors for falls and future

disability [25].

6. Quality of Life

Among the cancer patient population, quality of life is a strong predictor of mortality
and morbidity. Therefore, incorporating the assessment of health-related quality of life
(HRQoL) into clinical cancer research is of paramount importance and can provide better
insight into significant outcomes that extend beyond tumor response and survival. A primary
goal for cancer patients is to enhance their quality of life by maximizing functions affected by
the disease and its therapy. Preliminary research suggests that exercise can be an effective

intervention to improve quality of life in cancer survivors. Benefits include improvements in

12



specific symptoms such as fatigue and secondary lymphedema, as well as enhancements in
physical function, emotional functioning, mental health, and global HRQoL [29, 30].

Various types of physical activity interventions have been tested in different studies,
including aerobic exercise, resistance exercise, combined aerobic and resistance exercise,
walking, yoga, stretching, Tai Chi, and Qigong [18, 29]. Additional research is essential to
clarify whether total physical activity or specific types and combinations of activity are
particularly beneficial for improving HRQoL in breast cancer patients, which is necessary for
developing superior physical activity recommendations for this patient group [3, 18].

Regarding specific types of physical activity, combined aerobic and resistance
interventions appeared to result in a greater improvement in quality of life compared to other

types of activity [10, 29].

7. Discussion

Breast cancer remains a major global health challenge, generating numerous unmet
medical needs. Achieving a sustained and equitable improvement in treatment outcomes for
this potentially curable disease requires elevating standards of care and prioritizing the
physical fitness and quality of life of the growing population of patients living many years
after completing therapy [1, 3, 29].

Research indicates that systematic physical activity contributes to improvements in
overall fitness, aerobic capacity, muscle strength, and body flexibility [29], while also
supporting immune system function [7] in cancer patients. Furthermore, increased physical
capacity translates into enhanced psychological well-being by reducing levels of stress,
depression, and anxiety [4]. Exercise may also shorten hospital stays by improving bone
mineral density and alleviating symptoms such as nausea, pain, sleep disturbances, and

diarrhea [29].
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In the future, it is advisable to conduct prospective epidemiological studies to link
proposed biomarkers with the risk of developing breast cancer, as well as randomized
controlled trials analyzing the impact of physical activity on these indicators. Interventional
studies utilizing physical exercise will help to more accurately define the optimal type,
intensity, and duration of activity conducive to reducing the risk of breast cancer incidence [5,

18].

8. Conclusions

Breast cancer is the most frequently diagnosed malignancy among women in
approximately 140 countries worldwide. It is estimated that the lifetime risk of developing the
disease affects roughly one in eight women. Achieving a sustained and equitable
improvement in treatment outcomes for this often-curable disease requires not only elevating
standards of care but also prioritizing the physical fitness and quality of life of the growing
population of patients living many years after completing therapy.

Research indicates that even modest levels of physical activity can exert a protective
effect against the development of breast cancer. Nevertheless, many patients remain inactive
due to various barriers. Physicians can play a pivotal role in motivating patients to engage in
movement. However, further research is essential to develop effective programs that support
both diagnosed individuals and those in high-risk groups in undertaking regular exercise.
Among women leading an active lifestyle, the risk of developing the disease is, on average,
approximately 25% lower compared to less active women. Thus, regular physical activity
represents a simple, accessible, and relatively low-cost preventive method in both developed
and developing countries. It is also noteworthy that for individuals already diagnosed with

breast cancer, exercise can reduce the risk of recurrence.
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Furthermore, it has been demonstrated that both aerobic training and resistance
exercise contribute to improving quality of life and reducing symptoms of depression among

women following breast cancer treatment.
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