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Abstract
Breast cancer is the most prevalent cancer among 

women, accounting for nearly 30% of all cancers, while 
in men, it represents only 1% of cases. Breast cancer is 
the main cause of death for cancer, and its incidence and 
mortality vary according to patients’ ethnicity, geographic 
region, and socioeconomic status. Due to the low 
prevalence of breast cancer among men and the scarcity 
of studies in the literature, exercises have been prescribed 
based on extrapolations from studies on female patients. 
Scientific evidence has suggested beneficial effects of 
physical exercises on breast cancer prevention, treatment, 
and post-treatment. In addition to combatting sedentary 
behavior, it is essential to maintain a healthy body weight, 
limit alcohol consumption, and follow a balanced diet, rich 
in fruit, vegetables, grains and fibers, and limited in red 
meat. The effects of exercises are not restricted to breast 
cancer, but extend to controlling modifiable risk factors, 
and reducing the incidence of cardiovascular diseases, and 
all-cause and cardiovascular mortality.

Introduction
Breast cancer is the most incident cancer among women 

in the world, with approximately 2.3 million new cases in 
2020, corresponding to 24.5% of all types of cancer.1 In 
Brazil, apart from non-melanoma skin cancer, breast cancer 
is the most common among women, with the highest rates 
in the south and in the southeast regions.2 The highest 
occurrence in these regions may be attributed to the 
highest human development index and life expectancy, 
high prevalence of white race, life style, later pregnancy 
and less children.3,4 For 2022, it is estimated 66,280 new 
cases of breast cancer in Brazil.2

With respect to mortality, breast cancer is the main cause 
of death for cancer among the female population in Brazil, 
except for the north region, where colon cancer ranks the 
first. The highest mortality rates are observed in the south 
and southeast regions and the rates increase from the age 
of 40 years of age.5 In places where mortality rates are low, 
like the north of Brazil, the possibility of underdiagnosis of 
breast cancer cannot be excluded.

Genetic causes, including BRCA1 and BRCA2 mutations, 
are responsible for 5-10% of all cases of breast and ovarian 
cancer, with a greater contribution of environmental factors 
and lifestyle in the pathogenesis of these tumors.6 The BRCA 
1 and BRCA2 genes produce tumor suppressive proteins. 
These proteins repair damaged DNA and thereby play a 
role in maintaining genetic material stability in each cell. 
When mutation or alteration occurs in one of these genes, 
the activity of the protein product can be altered, and the 
DNA damage may be not properly repaired. As a result, 
the cells are more likely to develop genetic changes that 
may lead to cancer development.7

The adoption of a healthy lifestyle is important for 
prevention of breast cancer, including an adequate diet 
(higher consumption of fruit, vegetables and whole grains, 
and lower consumption of red meat), weight control, 
reduction of alcohol intake, and regular physical exercises 
(PE).8 The effects are not restricted to the prevention, but 
also to disease control, since experimental studies have 
demonstrated influence on tumor formation kinetics, 
growth and recurrence.9

The third consensus of the World Cancer Research Fund10 
and the Brazilian Society of Oncology guidelines on physical 
activity11 address the importance of women being physically 
active, involving several types of physical activities, from 
household chores (e.g. gardening), occupational, and 
recreational activities, to those systematically categorized 
as PE, whose frequency, intensity, time and type (aerobic, 
resistance and combined) are determined by prescription.

Mechanisms of action of physical exercises in tumor 
progression

PE promote different organic and biological mechanisms 
that can be involved in the control of the development of 
several tumors. These responses originate from metabolic 
and hormonal changes, in addition to modulation of 
systemic inflammation.12 However, the potential of directly 
affecting tumor progression has been recently related to 
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changes in vascularization and blood flow in tumors,13 the 
use of substrates by neoplastic cells, protein interactions 
between cancer and muscle tissue, and to the regulation 
of immune function by PE.14-16

Tumor microenvironment acts in the cooption and 
deviation of the action of immunoinflammatory and stromal 
cells.17 While the acute and transient action of lymphocytes 
and macrophages is a controlling and repair factor of tissue 
damage, chronic inflammation and macrophage infiltration 
into the tissue promote tumor progression.18

The development of anticancer therapy has been 
based on hallmarks (biological capabilities acquired by 
human cells during the development of tumors) proposed 
by Weinberg in 2000.19 Also based on these concepts, 
possible mechanisms of action and adaptation by which 
PE can influence these marks of tumor development have 
been studied (Figure 1).

Results of preclinical studies indicate that these 
molecular effects resulting from each exercise session 
overcome the control of hormonal factors and insulin.20 
During exercise, these factors act immediately on tumor 
metabolism, and long-term training leads to metabolic and 
immunogenic adaptations that contribute to slow tumor 
progression.21

Evidence that PE inhibits malignant tumor progression 
emerged from animal models.12,22,23 Recently, clinical 
studies have identified cellular and molecular actions that 
are similar to exercise in patients with cancer, including 
breast cancer.24,25 However, there are still no studies that 
clearly determine the clinical relevance of these findings.

Physical exercise in breast cancer prevention
One of the first and largest prospective studies on PE 

and breast cancer was the “Nurses Health Study”. This 

study evaluated 121 701 nurses aged between 30 and 55 
years, during a follow-up period of 16 years, and showed 
that women who engaged in moderate or vigorous physical 
activity for seven or more hours per week had a nearly 
20% lower risk of breast cancer than those who engaged 
in such physical activity for less than one hour per week 
(relative risk 0.82; 95% confidence interval [CI] 0.70-0.97). 
This benefit was observed in both premenopausal and 
postmenopausal women.26

Literature has suggested that women who exercise 
regularly have 10-25% lower risk of breast cancer 
compared with those who do not.27,28 This association 
seems to be stronger for activity sustained over the lifetime 
and after menopause, for women who are normal weight, 
have no family history of breast cancer, and are parous.29 
Available evidences of the impact of PE on breast cancer 
reduction in BRCA1 and BRCA2 mutation carriers are 
limited, and larger studies are warranted.30 

A meta-analysis published in 2013 of 31 prospective 
studies found a significant association between physical 
activity and reduction of breast cancer risk, with a 
combined relative risk (RR) with 95 % CI of 0.88 (0.85-
0.91), highlighting the importance of prevention. Dose-
response analysis suggested that the risk of breast cancer 
decreased by 2 % for every 25 metabolic equivalent 
(MET)-h/week increment in non-occupational physical 
activity (approximately 10 hours per week in household 
activities), 3 % for every 10 MET-h/week increment in 
recreational activity (equivalent to 4 h/week of walking in 
3Km/h), and 5 % for every 2 h/week increment in moderate 
and vigorous recreational activity.31 Other studies have 
corroborated these results, suggesting greater risk reduction 
of breast cancer with higher levels of PE.28,32 The exact dose 
and the type of exercise needed to reduce breast cancer 
risk have not been clearly determined.

Figure 1 – Scheme of the mechanisms by which physical education can affect the hallmarks of cancer in breast cancer. Adapted from “Hallmarks of cancer”, 
by BioRender.com
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In an umbrella review33 about physical activity and 
cancer incidence and mortality, the results suggested a 
reduction of breast cancer risk in the general population. 
However, classification of physical activity across studies 
were heterogeneous and most reviews were based on 
observational studies, mainly cohort studies, in which the 
control of selection bias is difficult, since healthy habits 
tend to cluster. For example, a person with a healthy 
lifestyle eat well, has close to ideal body weight and is 
nonsmoker. To minimize limitations of this type of study, 
guidelines have been established based on cohort studies 
with larger samples of the population.33

The role of PE in breast cancer prevention seems to be 
linked to reductions in estrogen activity, insulin resistance, 
inflammation, and oxidative stress.34 Estrogen is related to 
reduction of cellular proliferation and tumor development. 
PE increase sex hormone-binding globulin, and reduce 
circulating levels of estrogen, as described in Figure 1. They 
contribute to the reduction of fat mass, mainly by visceral 
fat reduction, improvement of cellular insulin sensitivity 
and consequent decrease of insulin serum levels. Insulin is 
involved in the activation of aromatase and estrogen elevation, 
in addition to exerting mitogenic effects. In addition, PE 
have immunomodulatory effects, increasing both innate and 
acquired immunity and improving DNA repair mechanisms, 
thereby reducing the risk of breast cancer.35

More research is needed to fully understand the 
mechanisms by which physical activity can reduce breast 
cancer risk.

General recommendations for physical activity in the 
prevention and control of breast cancer

In 2020, the World Health Organization (WHO) and the 
Brazilian Ministry of Health recommended for the general 
adult population (18-64 years old) and for breast cancer 

survivors, 150-300 minutes of moderate-intensity physical 
activity, at least 75–150 minutes of vigorous-intensity 
aerobic physical activity; or an equivalent combination 
of moderate- and vigorous-intensity activity throughout 
the week.11,36,37

Table 1 summarizes the description of different 
intensities of physical activity based on the Physical Activity 
Guidelines for the Brazilian Population.

It is important to differ physical activities (voluntary body 
movements, with energy expenditure resting levels) from 
PE (planned, structured, and repetitive physical activity, 
essentially aimed to improve cardiorespiratory fitness, 
strength, flexibility and balance). It is recommended that 
PE be supervised by a physical educator or a physical 
therapist, and all programs include aerobic components 
(walking, cycling, dancing, jogging, swimming), muscle-
strengthening activities (strength training, Pilates, functional 
exercise) and range of motion exercises (stretching, yoga, 
tai-chi).11

Aerobic exercises increase the levels of peripheral beta-
endorphins, which are correlated with decreased systemic 
sympathetic activity and improvement in serotonergic 
activity, reflected in the activity of neuromuscular 
junctions. Resistance training exercise promote better 
synchronization, recruitment and excitability of motor 
units. Finally, flexibility exercises can lead to a better 
control of articular structures and soft parts.38,39

Now we describe particularities of physical activities 
and PE during treatment and follow-up periods of survivors 
after breast cancer treatment.

Physical exercises during breast cancer treatment
Breast cancer treatment should be individualized 

according to patients’ age, hormonal status, comorbidities, 

Table 1 – Description of physical activity intensities for the prevention and control of breast cancer

Intensity Description Examples

Light
<3 metabolic equivalents  
(METs)

Requires minimum effort, with small increase in HR  
and RR increase. On a 0-10 scale, perceived exertion 
ranges from 1 to 4. One can breathe calmly, talk, or 
even sing during exercise   

Standing or sitting, washing dishes,  
doing arts and crafts

Moderate
3 – 5.9 METs

Requires greater physical effort, with perceptible but 
moderate increments in RR and HR. On a 0-10 scale, 
perceived exertion ranges from 5 to 6.  
One can talk with difficulty but not sing

Walking at > 5 Km/h; cycling at < 5 Km/h,  
double tennis, and ballroom dancing 

Vigorous
> 6 METs

Requires great physical effort with large increments  
in RR and HR.  On a 0-10 scale, perceived exertion 
ranges from 7 to 8. One is not able to talk during 
the exercise.  

Running, slope walking, bicycling at > 16 km/h,  
aerobic dancing

Source:  Adapted from Physical Activity Guidelines for the Brazilian Population.37 HR: heart rate; RR: respiratory rate.
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lifestyle, and personal choices, as well as to fundamental 
pillars in determining the prognosis: the extent of the 
disease (cancer staging) and the type of the tumor. In 
general, treatment can be divided into local therapy 
(surgery, radiotherapy, and breast reconstruction) and 
systemic therapy (chemotherapy, hormone therapy and 
biological therapy).40

Chemotherapy is associated with fatigue, anorexia, 
anemia, neutropenia, thrombocytopenia, peripheral 
neuropathies and, in some cases, cardiotoxicity.41,42 The side 
effects of hormone therapy include weight gain, arthralgia, 
myalgia, bone loss, effects on the cardiovascular system and 
changes in the lipid profile.43 Sequelae of radiation therapy 
include cardiac and pulmonary damage, lymphedema, 
brachial plexopathy and secondary malignant diseases.44  
Associated to these physical repercussions, emotional 
changes including depression, anxiety, low self-esteem, and 
negative body image can occur, since the disease affects an 
important symbol of femininity, sexuality and maternity.45

Six months after the diagnosis, approximately 90% of 
women present at least one of the adverse symptoms of 
the antineoplastic therapy; 60% have multiple symptoms 
that affect not only patient therapy and quality of life, but 
also survival rates. Six years after treatment, up to 30% of 
women still have complaints related to the therapies.46

Physical activity is safe and can be performed at different 
stages of cancer treatment, resulting in better quality of 
life, and improved global function, and lower psychological 
symptoms related to disease and its treatment.47,48

Pain is one of the most common symptoms in breast 
cancer patients; 30-60% of patients have moderate to 
severe symptoms, that may lead to activity restrictions and 

limitations in physical activity during and after therapeutical 
interventions.39,49 Pain manifestations tend to decrease with 
physical training, with direct implications for strength gain, 
better cardiorespiratory capacity and flexibility, and also 
for lower rates of fatigue, length of hospital stay, anxiety, 
depression, sleep disorders, nausea and vomiting.50,51 
Figure 2 summarizes the final clinical effects of PE during 
treatment and in other breast cancer stages.

Van Waart et al.52 demonstrated that, in patients 
undergoing chemotherapy, an aerobic training program 
was associated with enhanced physical functioning, with 
maintenance of cardiorespiratory fitness, facilitating the 
return to work during and after treatment, in addition to 
reducing the incidence of nausea and vomiting as with the 
group that did not undergo physical training.52

In addition, a multicentric study53 evaluated the effect 
of physical activity in 301 patients during breast cancer 
chemotherapy and demonstrated improvements in health-
related fitness in the three groups of exercise intervention: 
STAN group (three sessions of 25–30 min/week of vigorous-
intensity aerobic exercise), HIGH group (three sessions 
of 150 min/week of vigorous-intensity aerobic exercise, 
and the COMB group (aerobic exercise plus a resistance 
exercise program). The higher dose of aerobic exercise 
intervention (HIGH group) was more effective in improving 
life quality and aerobic capacity, and in controlling pain 
and endocrine symptoms (e.g. hot flashes). However, the 
COMB group was superior to the HIGH and STAN groups 
in muscular strength gain.53

In chemotherapy patient, resistance exercise programs 
are associated with improved self-esteem, muscular 
strength, and body composition, without causing or 

Figure 2 – Clinical results of exercise in breast cancer timeline.
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aggravating lymphedema or other complications in those 
who underwent surgery.54,55 Before initiating upper limbs 
exercises, it is recommended to assess the mobility of the 
arms. In addition, specific examination for the presence 
of peripheral neuropathies, musculoskeletal disorders, and 
risk of fractures, especially in patients on hormone therapy 
and in those with metastatic bone disease is advisable.46,56,57 

The combination of the three exercise programs 
proposed (aerobic, resistance and flexibility exercise) 
have largely contributed to the control of pain and 
fatigue. Improvement of cardiorespiratory function, due to 
increased aerobic capacity (maximal oxygen consumption) 
in combined exercise training programs may be explained 
by the ventilation perfusion matching and oxidative 
capacity of skeletal muscle.55 This can play an important 
role in the management of structural disorder related to 
chemo- and radiation-induced toxicity.46   

Chemotherapeutic agents that also cause direct and 
indirect cardiotoxicity, with acceleration of general and 
vascular aging, and consequent decline of cardiopulmonary 
reserve. Both the disease and the therapy can contribute to 
weight gain and reduction of physical activity,58 potentially 
increasing the risk for cardiovascular diseases (CVD). 
Studies on secondary prevention have corroborated the 
improvement of cardiopulmonary function with physical 
training programs in breast cancer women.59

Cardiotoxicity, associated with psychoemotional factors, 
affects autonomic balance and consequently cardiovascular 
mortality.60 In patients treated at initial stages of the 
disease, a sustained increment in sympathetic function and 
reduction in parasympathetic effect on the sinoatrial node 
have been reported.61 Other reports have pointed out a 
reduction in heart rate variability and baroreflex sensitivity 
among women with a history of breast cancer.61-63     

In addition to autonomic regulation, another important 
factor for the development of CVD is endothelial 
dysfunction. A recent meta-analysis64 evaluated 163 
patients from four studies (two on breast cancer, two 
on prostate cancer). Aerobic exercise improved vascular 
function and peak oxygen consumption. These data 
reinforce the importance of PE as an adjuvant therapy 
in breast cancer treatment, especially regarding the 
management of the side effects. 

With respect to overall and specific mortality, evidence 
accumulated so far suggests a favorable effect of moderate 
to vigorous physical activity, and preliminary evidence 
indicates associations of physical activity with risk reduction 
of breast cancer recurrence and progression.11 A recent 
study evaluated systematic reviews on physical activity 
and reduction of all-cause mortality and breast cancer 
mortality, considering the dose-response relationship (also 
regardless of body mass index); the certainty of evidence 
was moderate. Regarding associations of the domain or 
the type of physical activity with mortality, the certainty 
of evidence was classified as low and, so far, it was not 
possible to identify physical activity modalities that had the 
greatest impact on the outcome. The same study evaluated 
risks and benefits, patients’ values and preferences, 

resources required to meet the recommended physical 
activity, equity, acceptability of the recommendation, and 
the strength of the recommendation of PE to increase breast 
cancer survival was classified as “strong”.11 Future studies 
may change the quality of available evidence; it remains 
an open field of research.

Physical exercises in breast cancer post-treatment
PE have been strongly recommended for breast cancer 

survivors and associated not only with improvement of 
quality of life, but also with possible increased survival.65-67 
A prospective study that included 2987 women with   stage 
I, II, or III breast cancer between 1984 and 1988, followed 
up until death or June 2002, showed that physical activity 
after breast cancer diagnosis can reduce the risk of death 
for the disease. The greatest benefit occurred in women 
who performed the equivalent of walking three to five 
hours per week at an average pace.65

After the end of treatment, the main objective is to 
rehabilitate patients to return to their usual activities. 
Regular exercises can contribute to physical and 
psychological well-being and improved quality of life, 
consisting of one of the main recommendations to prevent 
chronic degenerative conditions; it would not be different 
for patients who had recently faced cancer treatment.68 
Evidence has shown that PE have a positive impact on 
survival and minimize breast cancer-related morbidity.65 
Despite favorable data, the practice of PE is limited 
by barriers like fatigue, lack of motivation, loss of self-
confidence, inadequate follow-up, lack of family support 
and lack of instructions.

Encouraging women in the post-treatment period to 
adopt a healthy lifestyle – by avoiding excess alcohol 
and increasing fruit and vegetable intake and physical 
activity volume, is important to improve their quality of 
life and health.69 Increased exercise levels represent a 
modifiable health behavior that can ameliorate sequalae 
of the disease and help women to return to their 
health status before cancer diagnosis and treatment.70 

Thus, current recommendations of PE for breast cancer 
survivors are based on the return, as soon as possible, to 
habitual daily activities, on the maintenance of metabolic 
expenditure during and after therapies, and on the classical 
recommendation of weekly aerobic exercises.57

Also, it has been demonstrated that physical inactivity 
is related to weight gain after the diagnosis which, in turn, 
has been associated with lower survival in some studies.71,72 
More physically active women are less likely to gain weight 
after the diagnosis, improving the chance of survival.65,73

Obesity is related to increased mortality rates for breast 
cancer (13-20%) and all-cause mortality (14-70%).74-77 
Obesity was also associated with a twice greater chance of 
post-menopausal contralateral breast cancer and a nearly 
60% greater occurrence of other cancers.76 Therefore, 
maintaining normal body mass index can reduce the risk of 
a new breast cancer in the postmenopausal period, other 
cancers, and all-cause mortality.75,76,78
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  Giallauria et al.61 evaluated whether exercise training 
improved autonomic function in women with a history of 
primary invasive breast cancer. Fifty-one patients enrolled 
in the DIANA clinical trial were divided into two groups. 
Group 1 (n = 25) that followed a formal exercise program 
of moderate intensity – three sessions/week on a bicycle 
or treadmill at 70 ± 2% VO2 peak for 12 weeks, followed 
by one session/week until one-year follow-up. Group 2 
while a control group (n = 26) did not perform any formal 
training. At baseline and at one-year follow-up, all patients 
underwent cardiopulmonary exercise stress test. Heart rate 
recovery (HRR) was calculated as the difference between 
heart rate at peak exercise and heart rate at the first minute 
of recovery. Compared with control group, group 1 showed 
significant improvement of VO2 peak (from 12.4 ± 2.9 
to 14.3 ± 3.3 mL/kg/min; p<0.001) and in HRR (from  
17.6 ± 6.4 to 23.0 ± 8.3 beats/min; p<0.001). The 
authors concluded that moderate-intensity exercise is 
associated with improvement of autonomic function in 
breast cancer survivors.62

Evidence suggests that PE can also promote physiological 
and psychological benefits in cancer survivors.70,79 A meta-
analysis of randomized controlled trials by Fong et al.70 
reported that PE had positive effects on physical functions, 
body weight and quality of life in patients after treatment 
for breast cancer.70 Additionally, results from another 
systematic review66 indicated that PE can have beneficial 
effects on overall and on certain domains of quality of 
life, like body image, self-esteem, emotional well-being, 
sexuality, sleep disorder, social functioning, anxiety, fatigue 
and pain.66 Also, a Cochrane database systematic review 
that included 63 trials and 5761 women evaluated the 
effects of PE in patients in the post-treatment period and 
in a control group. Once again, it was shown that that 
physical activity interventions resulted in improvements in 
quality of life, emotional health, anxiety, physical function, 
muscular strength, and fatigue. Besides, relatively few 
adverse events were reported in the trials, suggesting that 
PE are safe in this population.67

To be safe,  exercise prescr ipt ion requires the 
understanding, by the multidisciplinary team (physical 
educators, physical therapists, among others), of the 
peculiarities, implications and consequences of cancer 
treatment.57 Prescriptions should be made according to 
pre-treatment physical performance and comorbidities 
of cancer survivors, therapeutic response and negative 
immediate and persistent effects of treatment.57 Special 
attention should be given to peripheral neuropathies and 
secondary musculoskeletal diseases, regardless of the 
treatment time. Patients on hormone therapy should be 
assessed for the risk of fractures. It is also recommended 
evaluating the mobility of arms and shoulders before 
initiating upper limb exercises. It is important to consider 
the needed time for wound healing, which may be eight 
weeks or longer in mastectomies.57

Individuals with bone metastatic disease will required 
individualized exercise programming aiming at determining 
safety limits before initiating the PE. Rehabilitation of these 
patients include adaptations in pre-established programs, 

with reductions in impact, intensity, and volume, due to 
the increased risk posed by bone frailty and fractures.57 
In addition, individuals with known CVD (secondary 
to cancer or not) also require initial individualized 
examination regarding the safety of the exercise programs, 
closer supervision, and shorter intervals. Guidelines’ 
recommendations on exercise and rehabilitation should 
be followed, especially considering cardiovascular and 
pulmonary contraindications.57

Cancer survivors should be physically active. However, 
exercise prescription including exercise frequency, 
intensity, type and duration has been based on limited 
literature data. Table 2 summarized recommended 
exercise prescription for breast cancer patients in the 
post-treatment.47,57

The progression of PE should be slower in cancer 
survivors as compared with healthy individuals, particularly 
if the prescribed exercises result in greater fatigue and 
unexpected adverse effects, which serves as an alert to 
individual’s capacity thresholds. There are no maximum 
loads for weight training exercises for these patients. 
Attention should be paid to symptoms in the arms and 
shoulders, including lymphedema, resulting in load 
decrease or interruption of specific exercises according 
to the symptom reported.57

Despite all the benefits of regular physical activity 
described above, there is no consensus or clear standard of 
the magnitude of their benefits, the way of administration 
or the most effective PE for this population. Further 
research is needed to establish the ideal exercise 
prescription. Studies so far have evaluated the effects of 
different exercise modalities, frequencies, intensities and 
durations on specific outcomes in breast cancer survivors, 
which make generalization and standardization of results 
difficult.

  Finally, we reinforce the need of all health professionals 
involved – physicians, physical educators, physical 
therapists, psychologists, and nutritionists – be aware of 
the importance of encouraging these women to regularly 
exercise after breast cancer treatment, highlighting the 
benefits and excellent cost-effectiveness.

Conclusion
Regular exercise/physical activity should be encouraged 

among women, targeting primary prevention, improvement 
of life quality and reduction of mortality among survivors, 
although studies have not reported the strength of evidence 
for breast cancer control. It is also important to highlight 
the important role of PE in reducing the incidence of 
CVD, which reinforces the importance of encouraging 
these women to be physically active. Although attention 
should be paid to some details in exercise prescription to 
breast cancer patients, in general, it is not very different 
from that made to the general population. Future studies 
are needed to better guide individualized prescriptions 
for these patients.
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Table 2 – Recommended prescription of physical exercises in the post-treatment of breast cancer

Frequency Intensity Duration/performance Quality

Aerobic

Patient should start 
exercises twice a week and 
progressively increase until 

3-5 times a week

Patient should be instructed  
about effort perception.  

If exercises are well tolerated 
(without symptoms or side 

effects), the intensity of exercises 
should not be different from that in 

healthy population.  
Intensity should be from  

moderate to vigorous

Exercise duration should be 
increased according  
to patient tolerance.  

A target of 
75min/week of vigorous 
exercise or 150min/week  

of moderate exercise  
should be aimed

Rhythmic, prolonged 
exercises that use large 

muscle groups.  
Examples:  swimming, 

walking, bicycling,  
dancing

Resistance
2-3 days  
a week

Moderate intensity  
(60-70% maximum repetitions)

Sets of 8 - 12 repetitions

Programs should include 
weights, resistance training 
equipment, functional tasks 
with weights, using the main 

large muscle groups  

Flexibility
Exercises can be performed 
daily, according to patient’s 

condition
 

Programs should include 
stretching exercises. 

Attention to body parts with 
restricted mobility due to 

treatment

Source:  Adapted from the American College of Sports Medicine guidelines for exercise testing and prescription.47

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, Bray 
F. Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and 
Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin. 
2021;71(3):209-49. doi:10.3322/caac.21660

2. Instituto Nacional de Câncer José Alencar Gomes da Silva. Estimativa | 
2020 Incidência de Câncer no Brasil. Rio de Janeiro; 2019. v.1;p:1-122. 
ISBN:978-85-7318-389-4      [Acesso em 26 jul, 2022]  Disponível 
em:https://www.inca.gov.br/estimativa/taxas-ajustadas/neoplasia-maligna-
da-mama-feminina-e-colo-do-utero. 

3. Wilkinson L, Gathani T. Understanding breast cancer as a global health 
concern. Br J Radiol. 2022;95(1130):20211033. doi:10.1259/bjr.20211033

4. Gonçalves, A, Jobim, P, Vanacor R, Nunes L, Albuquerque IM,Bozzetti MC, 
et al Câncer de mama: mortalidade crescente na Região Sul do Brasil entre 
1980 e 2002. Cad. Saúde Pública. 2007: 23 (8)  https://doi.org/10.1590/
S0102.

5. Instituto Nacional de Câncer José Alencar Gomes da Silva. In: Atlas On-line 
de Mortalidade. Rio de Janeiro: INCA, 2022. Ministério da Saúde. [Acesso 
em 26 jul.2022] Disponível em: https://www.inca.gov.br/MortalidadeWeb/
pages/Modelo01/consultar.xhtm  

6. Collaborative Group on Hormonal Factors in Breast Cancer. Familial breast 
cancer: collaborative reanalysis of individual data from 52 epidemiological 

studies including 58,209 women with breast cancer and 101,986 women 
without the disease. Lancet. 2001;358(9291):1389-99. doi:10.1016/
S0140-6736(01)06524-2 

7. National Breast Cancer Foundation, Inc. [Internet] [Cited in 2022 Mar 07] 
Available from: https://www.nationalbreastcancer.org;https://www.cancer.
gov/about-cancer/causes-prevention/genetics/brca-fact-sheet, downloaded 

8. Castelló A, Martín M, Ruiz A, Casas AM,Baena-Canada JM,Lope V, 
et al. Lower Breast Cancer Risk among Women following the World 
Cancer Research Fund and American Institute for Cancer Research 
Lifestyle Recommendations: EpiGEICAM Case-Control Study. PLoS One. 
2015;10(5):e0126096. doi:10.1371/journal.pone.0126096   

9. Ashcraft KA, Peace RM, Betof AS, Dewhirst MW, Jones LW. Efficacy and 
Mechanisms of Aerobic Exercise on Cancer Initiation, Progression, and 
Metastasis: A Critical Systematic Review of In Vivo Preclinical Data. Cancer 
Res. 2016;76(14):4032-50. doi:10.1158/0008-5472.CAN-16-0887 

10. World Cancer Research Fund/American Institute for Cancer Research. Diet, 
Nutrition, Physical Activity and Cancer: a Global Perspective. Continuous 
Update Project Expert Report 2018. the  Cancer  Process .[Cited in 2022 
Apr Available from: https://docslib.org.doc/3676076/continuous-update-
project-expert-report.2018 

References

987



Arq Bras Cardiol. 2022; 119(6):981-990

Review Article

Campos et al.
Exercise in Breast Cancer

11. Sociedade Brasileira de Oncologia Clínica(SBOC).Sociedade Brasileira 
de Atividade Física e Saúde. Instituto Nacional de Cancer José de Alencar 
Gomes da Silva (INCA),  Atividade Física e Câncer: Recomendações Para 
Prevenção e Controle. São Paulo, 2022, v. 01, p. 1-58. 

12. Pedersen L, Christensen JF, Hojman P. Effects of exercise on tumor 
physiology and metabolism. Cancer J. 2015;21(2):111-6. doi:10.1097/
PPO.0000000000000096

13. McTiernan A. Mechanisms linking physical activity with cancer. Nat Rev 
Cancer. 2008;8(3):205-11. doi:10.1038/nrc2325

14. Betof AS, Lascola CD, Weitzel D, London C, Scarbrough  PM, 
Gayathri R,  et al. Modulation of murine breast tumor vascularity, 
hypoxia and chemotherapeutic response by exercise. J Natl Cancer Inst. 
2015;107(5):djv040. doi:10.1093/jnci/djv040. 

15. Ruiz-Casado A, Martín-Ruiz A, Pérez LM, Provencio M, Fiuza-Luces C, Lucia 
A. Exercise and the Hallmarks of Cancer. Trends Cancer. 2017;3(6):423-41. 
doi:10.1016/j.trecan.2017.04.007 

16. Hojman P. Exercise protects from cancer through regulation of immune 
function and inflammation. Biochem Soc Trans. 2017;45(4):905-11. 
doi:10.1042/BST20160466

17. Onuchic AC, Chammas R. Câncer e o microambiente tumoral. Rev 
Med.2010;89(1):21-31. DOI: 10.11606/issn.1679-9836.v89i1p21-31. 

18. Suarez-Carmona M, Lesage J, Cataldo D, Gilles C. EMT and inflammation: 
inseparable actors of cancer progression. Mol Oncol. 2017;11(7):805-23. 
doi:10.1002/1878-0261.12095. 

19. Hanahan D, Weinberg RA. Hallmarks of cancer: the next generation. Cell. 
2011;144(5):646-74. doi:10.1016/j.cell.2011.02.013 

20. Dethlefsen C, Pedersen KS, Hojman P. Every exercise bout matters: linking 
systemic exercise responses to breast cancer control. Breast Cancer Res Treat. 
2017;162(3):399-408. doi:10.1007/s10549-017-41294

21. Hojman P, Gehl J, Christensen JF, Pedersen BK. Molecular Mechanisms 
Linking Exercise to Cancer Prevention and Treatment. Cell Metab. 
2018;27(1):10-21. doi:10.1016/j.cmet.2017.09.015

22. Pedersen L, Idorn M, Olofsson GH,   Lauenborg B, Nookaew I, Hansen RH, 
et al. Voluntary Running Suppresses Tumor Growth through Epinephrine- 
and IL-6-Dependent NK Cell Mobilization and Redistribution. Cell Metab. 
2016;23(3):554-62. doi:10.1016/j.cmet.2016.01.011. 

23. Rundqvist H, Veliça P, Barbieri L,  Gameiro PA, Bargiela D, Gojkovic M, et 
al. Cytotoxic T-cells mediate exercise-induced reductions in tumor growth. 
Elife. 2020;9:e59996. doi:10.7554/eLife.59996 

24. Toffoli EC, Sweegers MG, Bontkes HJ, Verheul HMW,vander Vliet HJ, 
Altenburg TM, et al. Effects of physical exercise on natural killer cell activity 
during (neo)adjuvant chemotherapy: A randomized pilot study. Physiol Rep. 
2021;9(11):e14919. doi:10.14814/phy2.14919

25. Alizadeh AM, Isanejad A, Sadighi S, Mardani M, Kalaghchi B, Hassan ZM. 
High-intensity interval training can modulate the systemic inflammation and 
HSP70 in the breast cancer: a randomized control trial. J Cancer Res Clin 
Oncol. 2019;145(10):2583-93. doi:10.1007/s00432-019-02996-y

26. Rockhill B, Willett WC, Hunter DJ, Manson JE, Hankinson SE, Colditz GA. A 
prospective study of recreational physical activity and breast cancer risk. Arch 
Intern Med. 1999;159(19):2290-6. doi:10.1001/archinte.159.19.2290

27. McTiernan A, Kooperberg C, White E, Coates R, Adams-Campbell LL, 
Woods N,et al. Recreational physical activity and the risk of breast cancer 
in postmenopausal women: the Women’s Health Initiative Cohort Study. 
JAMA. 2003;290(10):1331-6. doi:10.1001/jama.290.10.1331

28. Friedenreich CM, Cust AE. Physical activity and breast cancer risk: impact of 
timing, type and dose of activity and population subgroup effects. Br J Sports 
Med. 2008;42(8):636-47. doi:10.1136/bjsm.2006.029132 

29. Lynch BM, Neilson HK, Friedenreich CM. Physical activity and breast cancer 
prevention. Recent Results Cancer Res. 2011;186:13-42. doi:10.1007/978-
3-642-04231-7_2

30. Friebel TM, Domchek SM, Rebbeck TR. Modifiers of cancer risk in BRCA1 
and BRCA2 mutation carriers: systematic review and meta-analysis 
[published correction appears in J Natl Cancer Inst. 2014 Aug;106(8):dju235.  
doi:10.1093/jnci/dju235. J Natl Cancer Inst. 2014;106(6):dju091. 

31. Wu Y, Zhang D, Kang S. Physical activity and risk of breast cancer: a meta-
analysis of prospective studies. Breast Cancer Res Treat. 2013;137(3):869-
82. doi:10.1007/s10549-012-2396-7  

32. Brown JC, Winters-Stone K, Lee A, Schmitz KH. Cancer, physical activity, and 
exercise. Compr Physiol. 2012;2(4):2775-809. doi:10.1002/cphy.c120005

33. Rezende LFM, Sá TH, Markozannes G,  Rey-López JP ,  Lee I-M,  Konstantinos 
K, Tsilidis KK,et al. Physical activity and cancer: an umbrella review of the 
literature including 22 major anatomical sites and 770 000 cancer cases. Br 
J Sports Med. 2018;52(13):826-33. doi:10.1136/bjsports-2017-098391

34. Effects  of  exercise training on fasting insulin, insulin resistance, insulin-
like growth factors, and insulin-like growth factor binding proteins in 
postmenopausal breast cancer survivors: a randomized controlled trial. 
Cancer Epidemiol Biomarkers Prev. 2003;12(8):721-7. PMID: 12917202

35. de Boer MC, Wörner EA, Verlaan D, van Leeuwen PAM. The Mechanisms 
and Effects of Physical Activity on Breast Cancer. Clin Breast Cancer. 
2017;17(4):272-8. doi:10.1016/j.clbc.2017.01.006  

36. World Health Organization.(WHO). Guidelines on physical activity 
and sedentary behaviour: web annex: evidence profiles. World Health 
Organization. https://apps.who.int/iris/handle/10665/336657. Licença: 
CC BY-NC-SA 3.0 IGO

37. Brasil. Ministério da Saúde. Secretaria de Atenção Primária à Saúde, 
Departamento de Promoção da Saúde. Brasília ;2021. 54p. [Internet] 
[Citado em 2022 maio 14] Disponível em: http://bvsms.saude.gov.br/bvs/
publicacoes/guia_atividade_fisica_populacao_brasileira.pdf  ISBN978-85-
334-2885-0

38. Mcardle WD, Katch FI, Katch VL. Exercise physiology: energy, nutrition and 
human performance. 2nd ed. Rio de Janeiro: Guanabara Koogan; 2011. 
1099p. 

39. Reis AD, Pereira PTVT, Diniz RR, 58Castro Filha JG, Santos A, Ramallo BT,  
et al. Effect of exercise on pain  and functional capacity in breast cancer 
patients. Health Qual Life Outcomes.2018;16(1):58.  DOI: 10.1186/
s12955-018-0882-2

40. Soerjomataram I, Louwman MW, Ribot JG, Roukema JA, Coebergh JW. 
An overview of prognostic factors for long-term survivors of breast cancer. 
Breast Cancer Res Treat. 2008 Feb;107(3):309-30. doi: 10.1007/s10549-
007-9556-1. 

41. Ramírez K, Acevedo F, Herrera ME, Ibáñez C, Sánchez C. Actividad 
física y cáncer de mama: un tratamiento dirigido [Physical activity and 
breast cancer]. Rev Med Chil. 2017;145(1):75-84. doi:10.4067/S0034-
98872017000100011 

42. Barry E, Alvarez JA, Scully RE, Miller TL, Lipshultz SE. Anthracycline-induced 
cardiotoxicity: course, pathophysiology, prevention and management. 
Expert Opin Pharmacother. 2007;8(8):1039-58. doi:10.1517/14656566
.8.8.1039   

43. Conte P, Frassoldati A. Aromatase inhibitors in the adjuvant treatment of 
postmenopausal women with early breast cancer: Putting safety issues 
into perspective. Breast J. 2007;13(1):28-35. doi:10.1111/j.1524-
4741.2006.00359.x 

44. Senkus-Konefka E, Jassem J. Complications of breast-cancer radiotherapy. 
Clin Oncol (R Coll Radiol). 2006;18(3):229-35. doi:10.1016/j.
clon.2005.11.004 

45. Groenvold M, Petersen MA, Idler E, Bjorner JB, Fayers PM, Mouridsen HT. 
Psychological distress and fatigue predicted recurrence and survival in 
primary breast cancer patients. Breast Cancer Res Treat. 2007;105(2):209-
19. doi:10.1007/s10549-006-9447-x 

46. Schmitz KH, Speck RM, Rye SA, DiSipio T, Hayes SC. Prevalence of breast 
cancer treatment sequelae over 6 years of follow-up: the Pulling Through 
Study. Cancer. 2012;118(8 Suppl):2217-25. doi:10.1002/cncr.27474 

988



Arq Bras Cardiol. 2022; 119(6):981-990

Review Article

Campos et al.
Exercise in Breast Cancer

47. Diretrizes do ACSM para os Testes de Esforço e sua Prescrição. 10. ed., São 
Paulo:Guanabara Koogan; 2019.v.1.p:314-25.  ISBN 9788527732871.

48. Bouillet T, Bigard X, Brami C,  Chouahnia C,  Copel L ,  Dauchy, S, et al. 
Role of physical activity and sport in oncology: scientific commission of 
the National Federation Sport and Cancer CAMI. Crit Rev Oncol Hematol. 
2015;94(1):74-86. doi:10.1016/j.critrevonc.2014.12.012  

49. Garcia L B, Guirro E C, Efeitos da estimulação de alta voltagem no linfedema 
pós-mastectomia. Rev Bras Fisioter.2005;9(2):243-8.

50. Yates P, Bashford J, Pyke C, et al.Hayes SC, Rye S, Disipio T,  et al. Exercise for 
health: a randomized, controlled trial evaluating the impact of a pragmatic, 
translational exercise intervention on the quality of life, function and 
treatment-related side effects following breast cancer. Breast Cancer Res 
Treat. 2013;137:175-86. Doi: 10.1007/s/0549-012-2331-y

51. Buffart LM, Sweegers MG, May A, Chinapaw  MJ, van Vulpen JK, Rob U 
Newton RU, et al. Targeting Exercise InterventionJ,s to Patients With Cancer 
in Need: An Individual Patient Data Meta-Analysis. J Natl Cancer Inst. 
2018;110(11):1190-200. doi:10.1093/jnci/djy161 

52. van Waart H, Stuiver MM, van Harten WH, Geleijn L, Kieffer JM, Buffart 
LM,  et al. Effect of Low-Intensity Physical Activity an11d Moderate- to 
High-Intensity Physical Exercise During Adjuvant Chemotherapy on 
Physical Fitness, Fatigue, and Chemotherapy Completion Rates: Results of 
the PACES Randomized Clinical Trial. J Clin Oncol. 2015;33(17):1918-27. 
doi:10.1200/JCO.2014.59.1081. 

53. Courneya KS, McKenzie DC, Mackey JR,Gelmon K,Friedenreich CM, Yasui 
Y, et al. Effects of exercise dose and type during breast cancer chemotherapy: 
multicenter randomized trial. J Natl Cancer Inst. 2013;105(23):1821-1832. 
doi:10.1093/jnci/djt297 

54. Courneya K, Lee J, Fairey A, Campbell K, Ladha A, Friedenreich C, et 
al. Physical activity in cancer survivors: implications for recurrence and 
mortality. Cancer Ther 2004; 2: 1-12. 

55. Sauer DP, Perez JA, Carletti L. Effect of training on ventilatory efficiency 
in healthy subjects. Rev Bras Med Esp.2014;20(6):470-3. <https://doi.
org/10.1590/1517-86922014200601814>.

56. Schneider CM, Dennehy CA, Roozeboom M, Carter SD. A model program: 
exercise intervention for cancer rehabilitation. Integr Cancer Ther. 
2002;1(1):76-82. doi:10.1177/153473540200100117 

57. Schmitz  KH, Cournea KS, Mathews C, Demark-Wahnefried W, Galvão D, 
Pinto B, et al. American College of Sports Medicine roundtable on exercise 
guidelines for cancer survivors. Med Sci Sports Exerc .2010;42(7):1409-26. 
doi:10.1249/MSS.0b013e3181e0c112 

58. Rock, C L, Flatt SW, Newman V, Caan BJ, Haan MN, Stefanick ML, et al. 
Factors associated with weight gain in women after diagnosis of breast 
cancer. Women’s Healthy Eating and Living Study Group. J Am Diet 
Assoc.1999;99(10):1212-21.doi:10.1016/s0002-8223(99)00298-9

59. Travier N, Velthuis M, Bisschop C, van den Beys B, Monninkhof EM, Los M, 
et al. Effects of an 18-week exercise programme started early during breast 
cancer treatment: a randomised controlled trial. BMC Med. Doi:10.1186/
s12916-015-0362-z  

60. Fagundes CP, Murray DM, Hwang BS, Gouin JP, Thayer JF, Sollers 3rd 
JJ, et al. Sympathetic and parasympathetic activity in cancer-related 
fatigue: more evidence for a physiological substrate in cancer survivors. 
Psychoneuroendocrinology. 2011;36(8):1137-47. doi:10.1016/j.
psyneuen.2011.02.005 

61. Giallauria F, Vitelli A, Maresca L, et al. Exercise training improves 
cardiopulmonary and endothelial function in women with breast cancer: 
findings from the Diana-5 dietary intervention study. Intern Emerg Med. 
2016;11(2):183-189. doi:10.1007/s11739-015-1259-8 .  

62. Giallauria F, Maresca L, Vitelli A, , Santucci de Magistris M, Chiodini P, 
Mattiello A, Gentile M, et al. Exercise training improves heart rate recovery 
in women with breast cancer. Springerplus. 2015;4:388. doi:10.1186/
s40064-015-1179-0  

63. Spence RR, Heesch KC, Brown WJ. Exercise and cancer rehabilitation: a 
systematic review. Cancer Treat Rev. 2010;36(2):185-94. doi:10.1016/j.
ctrv.2009.11.003 

64. Beaudry RI, Liang Y, Boyton ST, Tucker W, Brothers MR, Daniel KM, 
et al. Meta-analysis of Exercise Training on Vascular Endothelial 
Function in Cancer Survivors. Integr Cancer Ther. 2018;17(2):192-9. 
doi:10.1177/1534735418756193  

65. Holmes MD, Chen WY, Feskanich D, Kroenke CH, Colditz GA. 
Physical activity and survival after breast cancer diagnosis. JAMA. 
2005;293(20):2479-86. doi:10.1001/jama.293.20.2479 

66. Mishra SI, Scherer RW, Geigle PM, Berlanstein DR, Topaloglu O, Gotay CC, 
Snyder C. et al. Exercise interventions on health-related quality of life for 
cancer survivors. Cochrane Database Syst Rev. 2012;2012(8):CD007566. 
doi:10.1002/14651858.CD007566.pub2 

67. Lahart IM, Metsios GS, Nevill AM, Carmichael AR. Physical activity for 
women with breast cancer after adjuvant therapy. Cochrane Database Syst 
Rev. 2018;1(1):CD011292. doi:10.1002/14651858.CD011292.pub2 

68. Marshall SJ, Jones DA, Ainsworth BE, Reis JP, Levy SS, Macera CA. Race/
ethnicity, social class, and leisure-time physical inactivity. Med Sci Sports 
Exerc. 2007;39(1):44-51. doi:10.1249/01.mss.0000239401.16381.37 .  

69. Demark-Wahnefried W, Aziz NM, Rowland JH, Pinto BM. Riding the crest 
of the teachable moment: promoting long-term health after the diagnosis of 
cancer. J Clin Oncol. 2005;23(24):5814-30. doi:10.1200/JCO.2005.01.230   

70. Fong DY, Ho JW, Hui BP, Lee AM, McFarlane D, Leung SSK, et al. Physical 
activity for cancer survivors: meta-analysis of randomised controlled trials. 
BMJ. 2012;344:e70. doi:10.1136/bmj.e70   

71. Camoriano JK, Loprinzi CL, Ingle JN, Therneau TM, Krook JE, Veeder 
MH. Weight change in women treated with adjuvant therapy or observed 
following mastectomy for node-positive breast cancer. J Clin Oncol. 
1990;8(8):1327-34. doi:10.1200/JCO.1990.8.8.1327  

72. Kroenke CH, Chen WY, Rosner B, Holmes MD. Weight, weight gain, and 
survival after breast cancer diagnosis. J Clin Oncol. 2005;23(7):1370-8. 
doi:10.1200/JCO.2005.01.079.  

73. Lahmann PH, Schulz M, Hoffmann K, Boeing H, Tonneland A, Olsen A, et al. 
Long-term weight change and breast cancer risk: the European prospective 
investigation into cancer and nutrition (EPIC). Br J Cancer. 2005;93(5):582-
9. doi:10.1038/sj.bjc.6602763 

74. Berclaz G, Li S, Price KN, Coates AS,  Castiglione-Gertsch M,  Rudenstam 
C-M, et al. Body mass index as a prognostic feature in operable breast 
cancer: the International Breast Cancer Study Group experience. Ann 
Oncol. 2004;15(6):875-84. doi:10.1093/annonc/mdh222  

75. Dignam JJ, Wieand K, Johnson KA, Fisher B, Xu L, Mamounas EP. Obesity, 
tamoxifen use, and outcomes in women with estrogen receptor-positive 
early-stage breast cancer. J Natl Cancer Inst. 2003;95(19):1467-76. 
doi:10.1093/jnci/djg060 

76. Dignam JJ, Wieand K, Johnson KA, Raich P,  Anderson SJ,  Somkin C, et al. 
Effects of obesity and race on prognosis in lymph node-negative, estrogen 
receptor-negative breast cancer. Breast Cancer Res Treat. 2006;97(3):245-
54. doi:10.1007/s10549-005-9118-3 

77. Holmes MD, Stampfer MJ,  Coldi tz  GA, Rosner B,  Hunter DJ, 
Willett WC. Dietary factors and the survival of women with breast 
carcinoma  Cancer. 1999;86(5):826-35.doi:10.1002/(sici)1097-
0142(19990901)86:5<826::aid cncr19>3.0.co;2-0 

78. Byers T, Sedjo RL. A weight loss trial for breast cancer recurrence: pre-
menopausal, post-menopausal, both, or neither? Cancer Causes Control. 
2006;17(1):1-3. doi:10.1007/s10552-005-0547-4 

79. Brown JC, Huedo-Medina TB, Pescatello LS,Ryan SM, Pescatello SM, 
Moker E, et al. The efficacy of exercise in reducing depressive symptoms 
among cancer survivors: a meta-analysis. PLoS One. 2012;7(1):e309255 
doi:10.1371/journal.pone.0030955

989



Arq Bras Cardiol. 2022; 119(6):981-990

Review Article

Campos et al.
Exercise in Breast Cancer

This is an open-access article distributed under the terms of the Creative Commons Attribution License

990


