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Abstract

Physical activity plays an important role in the proper functioning of the human body and it is recom-
mended in the prevention and treatment of many disease syndromes. The importance of physical activity
in cancer patients has been highlighted in recent years. Physical activity has a positive impact on the
course of the disease as well as on the condition of patients after anticancer treatment. It also reduces
the risk of developing some types of cancer. Physical activity can be recommended to patients during
and after cancer treatment. This narrative review presents current knowledge regarding the indications,
applicability, and efficacy of physical activity in cancer patients, based on the recommendations of the
American College of Sports Medicine International Multidisciplinary Roundtable on Exercise and Cancer.
The paper discusses the role of physical activity in cancer patients receiving palliative care on the basis of

the available systematic reviews.
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Introduction

It is increasingly often emphasized in modern
medicine that physical activity plays an important
role in cancer patients. Physical activity prevents the
development of some cancers, reduces the severity of
symptoms, prolongs survival and has a positive impact
on the quality of life, functioning of the patient as
well as other symptoms that occur after anticancer
treatment [1]. Exercises can be safely performed by
cancer patients during and after anticancer treatment,
and they should be included in the treatment plan
[1, 2]. However, the incorporation of physical activity

into clinical practice remains limited by such barriers
as: the lack of knowledge regarding potential benefits
of physical activity, insufficient accessibility to medi-
cal rehabilitation for cancer patients, and concerns
among health care professionals, patients, and their
families regarding the safety of physical activity. This
article presents the current knowledge regarding
physical activity in cancer patients and discusses the
position of experts from the American College of
Sports Medicine International Multidisciplinary Ro-
undtable on Exercises and Cancer [1, 2]. It presents
current views on physical activity in cancer patients
receiving palliative care based on systematic reviews.
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Physical activity in cancer patients

The first report concerning physical activity in
cancer patients was published in the 1990s [3]. In
2010 the Expert Group of the American College of
Sports Medicine published their recommendations
[4]. In the last decade, experts have presented more
clinical studies concerning benefits of physical acti-
vity and adequate nutrition. Also, recommendations
and opinions of experts have aimed at incorporating
physical activity into daily clinical practice in oncolo-
gy, palliative medicine and medicine of pain [5-10].
According to the 2020 definition of the World Health
Organization (WHO), physical activity is defined as
every movement of the body produced by skeletal
muscles that requires energy expenditure [11].

Physical activity can be classified by its type [11,
12]:

— aerobic, during which large muscles move rhythmi-
cally over an extended period of time, for example
while walking, running, swimming or cycling; it is
also known as endurance activity, and it improves
cardiorespiratory fitness;

— anaerobic — short, intense exercises, during which
oxygen demand exceeds oxygen supply, e.g. we-
ightlifting, sprints.

On the basis of intensity, expressed in metabolic
equivalents of task (MET), with 1 MET being the
equivalent of energy expended by a seated person
at rest, we distinguish the following types of physi-
cal activity:

— low-intensity physical activity, 1.5-3 MET, for
example a slow walk, bath or other activities that
do not cause a significant increase in the heart or
respiratory rate;

— moderate-intensity physical activity, 3-6 MET, for
example a vigorous walk, water aerobics, ballroom
dancing, slow cycling;

— intense physical activity, 6 MET or above, for
example running, heavy gardening (digging), fast
cycling.

Two distinct types of physical activity have been
identified [11, 12]:

— a sedentary lifestyle defined as an activity of 1.5
MET or less: sitting, lying, resting during work,
free time, driving, watching TV; it also concerns
people who are unable to stand up, for example
individuals in wheelchairs;

— multi-component physical activity that consists
of combining several types of exercise (aerobics,
muscle strengthening, and balance training) in
a single session, such as walking (aerobic activity),
weight lifting (muscle strengthening), and balan-
ce training (e.g. walking backwards or sideways,

standing on one leg while doing upper body
strengthening exercises) or dancing.

The impact of physical activity on the
risk of cancer

Physical activity reduces the risk of certain cancers
[1,10, 13]:

— colorectal cancer, by 26-27% among individuals
whose level of physical activity was the highest
compared to those who were physically inactive,
regardless of body mass index (BMI);

— endometrial cancer, by 20% in patients with the
highest level of physical activity;

— breast cancer, by 25%;

— kidney cancer, by 22%;

— gastric cancer (cardia), by 21%;

— bladder cancer;

— esophageal adenocarcinoma;

— lung cancer, by 22% among former smokers and
by 23% among current smokers; no relationship
between lung cancer and physical activity in non-
smokers has been demonstrated.

It was confirmed that physical activity reduces the
risk of colorectal, breast, renal, endometrial, bladder
and gastric cardia cancer as well as esophageal ade-
nocarcinoma. In the case of lung cancer, the quality
of the evidence confirming the positive impact of
physical activity is moderate [1, 13]. Limited scientific
evidence suggests that physical activity can reduce
the risk of liver, head and neck, haematopoietic, pan-
creatic, prostate and ovarian cancer. No relationship
between physical activity and thyroid and rectal cancer
has been demonstrated [1, 13].

Physical activity can increase the risk of melanoma.
A high level of physical activity was associated with
a 27% greater risk of melanoma than in individuals
with a low level of physical activity [1]. Considering
the proven impact of exposure to solar radiation on
the development of melanoma, it is likely that the
greater risk thereof stems from the fact that physically
active people tend to spend more time outdoors. This
hypothesis, however, must be confirmed by further
studies [1].

The duration, type and intensity of physical activity
is important in cancer prevention. Experts recommend
at least 150-300 minutes of moderate physical activity,
or 75-150 minutes of an equivalent vigorous aerobic
activity per week, but the exact duration and intensity
of physical activity needed to reduce the risk of can-
cer has not been established yet [1]. The best results
can probably be achieved by performing physical
activity in the free time and during work. Epidemic
analyses concerning patients with breast and bladder
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cancer revealed that there is a relationship between
a lower risk of cancer and moderate to intense phy-
sical activity, and in patients with endometrial cancer
— also low-intensity physical activity [1].

The age at which patients undertake physical
activity is also important in cancer prevention. Lon-
g-term, sustained physical activity is associated
with a lower risk of esophageal cancer [1]. Physical
activity performed recently, compared to that per-
formed earlier in life, is associated with a lower risk
of renal cancer [1]. In patients with breast cancer it
was observed that the reduction in the risk of cancer
was the greatest (by even 17%) in the group of pa-
tients who were physically active in late adulthood,
over the age of 50, while physical activity at the
age of 25-50 and in patients under 25 reduced the
above-mentioned risk by 11 and 10%, respectively.
Physical activity performed at any age is associated
with a reduced risk of breast cancer, however, the
reduction may be somewhat more pronounced,
when it is performed in late adulthood, compared
to early or mid-adulthood. This can be explained by
hormonal changes occurring in women, which may
have a varying impact on the relationship between
physical activity and the development of cancer [14].
Currently, there is no data from meta-analyses on
bowel cancer risk, but narrative reviews suggest that
there is an association between physical activity in
adulthood (both in early and late adulthood) and
a lower risk of cancer [15].

The time spent in a seated position and a seden-
tary lifestyle constitute an independent risk factor for
cancer. Sedentary lifestyle is associated with a greater
risk of chronic diseases as well as an increased risk of
all-cause mortality, due to type 2 diabetes, cardio-
vascular diseases and a greater risk of some cancers,
regardless of the performed physical activity and BMI
[1]. Longer time spent in a seated position is associa-
ted with an approximately 30% greater risk of endo-
metrial cancer [16]. Another meta-analysis of data
obtained from five prospective cohorts revealed that
the risk of endometrial cancer was 36% higher in pa-
tients spending longer time in a seated position [17].
Similarly, spending more time in a sedentary position
is associated with a 30% greater risk of colon cancer
[18]. In young people, a sedentary lifestyle consisting
of watching television increases the risk of colorec-
tal cancer to a greater extent than the risk of rectal
cancer [19]. In contrast, a sedentary lifestyle slightly
increases the risk of lung cancer with a relative risk
(RR) of 1.13 (C1 95%, 0.94-1.36) [17]. In a cohort study
conducted in the United States among women, a se-
dentary lifestyle increased the risk of ovarian cancer
by 55% [20].

Impact of physical activity
on the prognosis of cancer patients

Number of studies investigating the relationship
between mortality, a given type of cancer and physical
activity performed before and after the diagnosis has
increased in the last decade. Physical activity affects
both general and cancer-related mortality [1]. Epide-
mic data indicate that a high level of physical activity
before the diagnosis of cancer is associated with
an 18% lower risk of death due to breast cancer and
a 23% lower risk of death due to colorectal cancer,
compared to individuals with a low level of physical
activity [1]. No similar relationship has been demon-
strated for patients with prostate cancer [1]. The risk
of all-cause mortality in cancer patients (assessed in
cohort studies involving patients with breast, colo-
rectal and prostate cancer) was considerably lower
in the group of patients with a high level of physical
activity, compared to patients with a low level of
physical activity, and amounted to 13% for prostate
cancer and 25% for colorectal cancer [1]. A similar
relationship was demonstrated for physical activity
performed after cancer diagnosis. It was observed
that in individuals performing intense physical activity
the risk of cancer-related mortality was 26-69% lower,
and the general risk of death in patients with breast,
colorectal and prostate was 21-45% lower, compa-
red to those with low levels of physical activity [1].
Physical exercises can extend the survival of patients
with breast, colorectal and prostate cancer [1, 13].

Physical activity before and after the diagnosis
of cancer, reduces all-cause mortality (the number
of all deaths) to a greater extent, compared to can-
cer-related mortality. Its greater impact on all-cause
mortality may be explained by the positive impact of
physical activity on the cardiovascular system. Cardio-
vascular diseases are the leading cause of mortality
in specific groups of patients who survived cancer
treatment, especially in the case of breast, colorec-
tal and prostate cancer. The benefits of performed
physical activity in the aforementioned groups of
patients increase regardless of their BMI, presence of
estrogen receptor for breast cancer, subtype of cancer
and sex of patients with colorectal cancer [1]. Based
on the studies conducted to date, however, it is not
possible to determine the minimum level of physical
activity necessary to reduce all-cause mortality and
cancer-related mortality [1].

The time spent by patients in a seated position is
an independent factor affecting mortality (as well as
the development of cancer). There is little epidemic
data concerning this relationship. It has been observed
that the risk of death related to colorectal cancer is

www.journals.viamedica.pl/palliative_medicine_in_practice



Magdalena Kocot-Kepska et al., The role of physical activity in cancer patients: a narrative review

12-13% greater in individuals who spend more time
in a seated position than in those who spent less time
this way [17]. In a cohort study, it was demonstrated
that a sedentary lifestyle can constitute an indepen-
dent risk factor for cancer-related mortality — repla-
cing 30 minutes of sitting with moderate to vigorous
physical activity can reduce the risk of cancer-related
mortality by 31%, and replacing 30 minutes of sitting
with low-intensity physical activity could reduce the
risk of cancer-related mortality by 8% [21]. Physical
activity of any intensity, from light and moderate to
intense exercises, can reduce the risk of cancer-related
mortality [21].

Physical exercises can be safely performed by cancer
patients during anticancer treatment, and their scope
and type should be adjusted to the capabilities of
a given individual as well as the cancer treatment [1].
Physical activity does not have a negative impact on
the course of treatment and number of chemotherapy
cycles, nor does it cause serious adverse effects [22].

Impact of physical activity on the
symptoms occurring in cancer patients

Physical exercises (moderate-intensity aerobic
training twice or 3 times per week for 12 weeks,
combined with resistance training for 6 to 12 weeks)
reduced the severity of patients’ anxiety, depression,
and fatigue during and after the completion of cancer
treatment [2]. Such activity can significantly improve
the health-related quality of life (HRQoL) as well as
physical functioning of patients after the completion
of anticancer treatment [2].

Exercises performed under the supervision of a tra-
iner can have a positive impact on lymphoedema in
patients diagnosed with breast cancer, who can safely
perform aerobic and resistance exercises. In the case
of the latter, however, patients should start low and
progress slowly [2]. Exercises did not provide benefi-
cial effects in patients with oedema caused by other
types of cancer, e.g. head and neck, urinary bladder
as well as gynaecological cancers and melanoma [2].
The effects of exercises on anxiety, depression and
quality of life are better when patients are supervised
by trainers, compared to unsupervised patients [2].

Exercising has been found to have beneficial ef-
fects on the quality of sleep and bone structure (it
reduces the process of bone demineralization, or
increases bone density measured in the femur and
spine) [2]. Data concerning relationship between bone
structure and physical activity mostly concern patients
diagnosed with breast and prostate cancer during the
adjuvant treatment. The best results are achieved in
patients who follow a programme composed of mo-

derate-intensity resistance exercises combined with
a high-intensity training performed 2-3 times a week.
Simple aerobic exercises, such as walking, do not have
a positive impact on the structure of bones [2, 23].
Data concerning impact of exercises on the quality
of sleep in patients after anticancer treatment are
inconclusive. Since it has been observed that physical
activity improves the quality of sleep in the general
population [13], cancer patients should do 30-40 mi-
nutes of moderate-intensity aerobic exercise (walking)
3-4 times a week to improve the quality of sleep [2].

Although there is no evidence that physical activity
has a positive impact on cardiotoxicity of cytosta-
tic medications, data from experimental studies are
promising [24]. There is also no evidence confirming
that physical activity has an impact on prevention
and effects of polyneuropathy treatment after che-
motherapy, cognitive function, risk of falls, nausea,
pain intensity after chemotherapy, sexual functions
and tolerance of anticancer treatment. The fact that
evidence confirming the beneficial effects of physical
activity on the above-listed elements is either lacking
or scarce does not mean that there are no potential
benefits of physical activity in a given patient. In
addition, it does not mean that patients should lead
a sedentary lifestyle and avoid physical activity.

In clinical practice, in addition to conventional
medicine, a growing number of patients are doing
exercises (e.g. yoga) that can be performed during and
after cancer treatment. Danhauer et al. demonstrated
that yoga reduces fatigue, improves the quality of life
of cancer patients [25] and can reduce the severity
of anxiety, depression, stress, cognitive symptomes,
as well as improve the quality of sleep, which was
confirmed in a Cochrane review involving patients
with breast cancer [26]. Like other methods of stress
reduction, yoga is recommended for patients with
cancer [2, 25, 26]. Table 1 presents the beneficial
effects of physical activity in cancer patients doing
a given type of exercise. The presented outcomes of
physical activity were confirmed in five randomized
clinical studies [2].

An optimal programme of physical activity that is
beneficial and improves aspects of cancer patients’
health involves moderate-intensity aerobic exercises
performed at least 3 times a week, each time for 30 mi-
nutes, for at least 8-12 weeks [2]. Adding resistance
training to aerobic exercises at least twice a week, with
two series of 8-15 repetitions, provides similar bene-
ficial effects. Resistance training alone, on the other
hand, may not affect all components of the quality
of life in terms of anxiety and depression (Table 1) [2].
In clinical practice, the quality and quantity of exercises
should be adjusted to cancer patients on the basis of
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Table 1. Type of exercises and effects in cancer patients (based on [2])

Expected effects of physical activity

Reduction of anxiety

Aerobic
exercises

Combination of aerobic
and resistance exercises

Resistance
exercises

Reduction of the symptoms of depression

Reduction of fatigue

Improvement in the quality of life

Subjective improvement in physical functioning

< | 2|2 | 2| <

< | 2| <2 | 2| <

No risk of upper limb lymphoedema deterioration

< | 2| <2 | 2

their performance status. Cancer patients with a per-
formance status of 0-2 on the Eastern Cooperative
Oncology Group (ECOG) scale should do moderate
aerobic exercise (vigorous walks, light cycling, exerci-
ses in water) 3 times a week for 30 minutes as well as
resistance exercise twice a week for 20-30 minutes. In
the case of patients with worse performance status,
rehabilitation specialists may decide to implement
a personalized programme, which concerns the pe-
riod during and after the completion of anticancer
treatment [2, 27].

Physical activity in patients after the
completion of anticancer treatment

Physical activity is safe and should be recommen-
ded to patients after the completion of anticancer
treatment [4], which has been confirmed in clinical
studies and is recommended by experts [2]. Physical
activity has a positive impact on improving particular
elements of physical performance, including cardio-
respiratory fitness, muscular strength and endurance,
as well as body composition. However, the response
of the organism depends on individual factors and
can differ depending on the type of the applied
anticancer treatment, adverse effects, complications
of cancer (e.g. anaemia, fatigue), and the age of the
patient. Since patients’ tolerance to exercise may vary
during anticancer treatment, changes occurring in
their organism as a result of treatment and benefits
of physical exercises should be taken into account
(Table 1) [2]. Potential complications and consequ-
ences of anticancer treatment affect all organs and
systems, which may have an impact on the safety
and tolerance to the performed exercises [2]. When
planning physical activity in cancer patients, possible
complications of anticancer treatment should be taken
into account [2]:

— cardiovascular system: heart damage or an incre-
ased risk of cardiovascular diseases;

— endocrine system: deterioration of bone condition,
weight gain or loss, loss of muscle mass, develop-

ment and exacerbation of the metabolic syndrome;
— gastrointestinal tract: nausea and vomiting, con-

stipation and diarrhoea, other gastrointestinal

disorders, e.g. after a surgery;

— haematopoietic system: anaemia, immune we-
akness;

— nervous system: peripheral neuropathy, cognitive
impairment;

— respiratory system: pulmonary dysfunction,
pneumonia;

— skin: redness, irritation, rash, limitation of the
range of movement due to wounds;

— pain: generalized, muscle and/or joint pain, painful
polyneuropathy;

— systemic symptoms: fatigue, lymphoedema.

On the basis of medical history, clinical assessment
and cooperation with physiotherapists, and medical
rehabilitation specialists, a form of physical activity
that is the safest and most convenient for each patient
can be developed and recommended. The recommen-
ded protocol is presented in Figure 1 [2].

Physical activity in cancer patients
receiving palliative care

Physical exercise can be beneficial for cancer pa-
tients during and after treatment, but there are few
studies assessing the impact, amount and type of
physical activity in cancer patients receiving palliative
care. Results of clinical studies suggest that physical
activity has a positive impact in patients with advan-
ced cancer:

— a supervised, structured, 6-week group exercise
programme improved the physical performance
(longer distance walked in 6 minutes, increased
muscle strength), reduced the level of anxiety and
improved the emotional functioning of patients
with advanced lung cancer [28];

— exercises (walking, strength training at home)
performed more than 4 days a week for 8 weeks
improved the ability to move, the quality of sleep
and reduced fatigue in patients with advanced
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CO-MORBIDITIES

\ \/ \
— peripheral neuropathy — s/p lung or abdominal
NONE — musculoskeletal diseases surgery
— poor condition of the bones — stoma
(e.g. osteopenia — cardiopulmonary diseases
or osteoporosis) — ataxia
v — lymphoedema — extreme fatigue

— severe nutritional
deficiencies

— deterioration/change in the
physical condition (e.g.
exacerbation of lymphoedema)

— bone metastases

No medical evaluation
required prior to the
beginning of exercises

\ 4

Recommended medical
evaluation prior to the beginning
of exercises
— general recommendations
concerning exercises should
be modified depending
on patient’s condition
— referral to a rehabilitation
specialist should
be considered

Patients should follow
general recommendations
concerning physical activity

\ 4

It is recommended to undergo
medical evaluation and obtain
physician’s approval before

commencing physical activity

Referral to a rehabilitation
specialist is recommended

Figure 1. The algorithm for clinical assessment of patients and physical activity recommendations for patients
after cancer treatment depending on the presence of comorbidities and possible risks associated with exercising
(based on [2])

Table 2. Mirels’ classification system for impending pathologic fractures [38]

Point value 1 2 3

Location Upper limb Lower limb Trochanteric
Pain Mild Moderate During activities
Radiological type Osteoblastic Mixed Osteolytic
Extent of damage to the cortical layer <1/3 1/3-2/3 > 2/3

lung and colorectal cancer [29];

— physical activities performed by patients with
advanced cancer reduced fatigue, pain, drowsiness
and depression, and improved patients’ appetite
as well as their general condition [30];

— in cancer patients with the cancer anorexia—ca-
chexia—asthenia syndrome, physical activity incre-
ased skeletal muscle strength, independence and
mood [31].

Systematic reviews confirmed that increased phy-

scontinued. In patients with disseminated prostate
and breast cancer, improved physical performance
and quality of life persisted for 6 months after the
discontinuation of exercises [37].

In patients with bone metastases, physical activity
should be planned taking into account the risk of
pathologic fractures according to the Mirels system,
used for the assessment of the risk of pathologic
fractures, mainly of long bones (Table 2) [38]. Patients
with bone metastases who score less than 7 are at

sical activity has an impact on the quality of life of
patients with advanced cancer, reduces pain, stress
and anxiety, improves physical performance, and has
a satisfactory safety profile [32-36]. The beneficial
effects of physical activity may persist after it is di-

a low risk of fractures, and they can be encouraged
to be as physically active as possible considering the
intensity of pain. Patients who score 7 or higher should
be referred for an evaluation of an orthopaedist, as
bone stabilization may be necessary [39]. Patients with
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bone metastases who have undergone a stabilization
procedure should be encouraged to be as active as
possible after the procedure [40].

For patients with bone metastases, experts recom-
mend supervised exercise programmes focused on
healthy limbs. Strenuous exercises involving the limbs
with metastases as well as movements that cause pain
should be avoided. If bone pain does not subside qu-
ickly after exercises, or the number of episodes of pain
increases, patients should consult a physician [39].
Patients with bone metastases should avoid exercises
that induce torsion, e.g. twisting of the limb with the
metastasis, as during this movement the bone is at its
weakest, and a small defect can reduce the twisting
force by 50% [41]. The type and intensity of exercises
in patients receiving palliative care depends on their
physical performance — in individuals who score more
than 2 points on the ECOG scale, the programme
should be individually adjusted by a rehabilitation
specialist.[27]

Conclusions

Physical activity plays an important role in the pre-
vention and treatment of cancer patients. Exercising
lowers the risk of death, colorectal, endometrial, bre-
ast, bladder, renal, cardia, gastrointestinal, esophageal
and lung cancer. Recommended duration, type and
intensity of exercising was determined as part of pre-
vention. Recommended minimum amount of exercise
in adults for cancer prevention is 150-300 minutes of
moderate physical activity per week, or 75-150 mi-
nutes of an equivalent vigorous physical activity per
week (300 minutes per week should not be exceeded).
A sedentary lifestyle increases the risk of endometrial,
ovarian, colorectal, and rectal cancer. Exercising does
not have a negative impact on the course or tolerance
of anticancer treatment. Moderate-intensity physical
activity reduces anxiety, depression, fatigue, improves
quality of life and physical functioning of patients
during and after the completion of anticancer tre-
atment.

Physical activity reduces general and cancer-re-
lated mortality. Greater physical activity preceding
the diagnosis of cancer reduces the risk of death due
to breast cancer by 18%, and the risk of death due
to colorectal cancer — by 23%. In addition, greater
physical activity after the diagnosis of cancer reduces
the risk of death due to cancer by 26-69%.

When planning exercises for patients after the end
of anticancer treatment, specialists should take into
account changes occurring in the organism that affect
performance and exercise tolerance. Appropriately se-
lected exercises can be recommended for each group

of cancer patients, also those receiving palliative care.
Physical exercises reduce fatigue, stress and pain, im-
prove quality of life and well-being, increase muscle
strength, physical performance and independence. To
date, the optimal physical activity for patients with
advanced cancer has not been determined. Physicians’
approach and knowledge regarding physical activity
are an important aspect in this group of patients. In
addition, the presence of bone metastases may raise
concerns regarding the safety of exercising.

When recommending a given type of physical
activity, specialists should take into account patients’
medical history and clinical assessment, including
physical performance according to the ECOG scale
and the possibility of cooperating with physiothera-
pists and rehabilitation specialists. In cancer patients
with ECOG score of 3 or 4, or suffering from other
complications, the exercise programme should be
individually adjusted by the rehabilitation specialist.
Since appropriate activity and physical functioning
constitute an integral part of the care provided to
cancer patients, clinicians should have knowledge
about exercise programmes. Physicians should regu-
larly assess patients’ level of physical activity, select
optimal physical activity and, if needed, refer patients
to rehabilitation specialists who will assess and recom-
mend optimal exercise programmes. Specialists should
educate patients, emphasizing that appropriate and
individually adjusted physical activity improves pa-
tients’ prognosis and quality of life.

Declaration of conflict of interests
The authors declare that there is no conflict of in-
terest.

Funding
None declared.

References

1. Patel AV, Friedenreich CM, Moore SC, et al. American Col-
lege of Sports Medicine Roundtable Report on Physical
Activity, Sedentary Behavior, and Cancer Prevention and
Control. Med Sci Sports Exerc. 2019; 51(11): 2391-2402,
doi: 10.1249/MSS.0000000000002117, indexed in Pub-
med: 31626056.

2. Campbell KL, Winters-Stone KM, Wiskemann J, et al.
Exercise Guidelines for Cancer Survivors: Consensus Sta-
tement from International Multidisciplinary Roundtable.
Med Sci Sports Exerc. 2019; 51(11): 2375-2390, doi:
10.1249/MSS.0000000000002116, indexed in Pubmed:
31626055.

3. Friendenreich CM, Courneya KS. Exercise as rehabilitation
for cancer patients. Clin J Sport Med. 1996; 6(4): 237-244,
doi: 10.1097/00042752-199610000-00006, indexed in
Pubmed: 8894336.

4. Campbell KL, Winters-Stone KM, Wiskemann J, et al.
American College of Sports Medicine. American College

www.journals.viamedica.pl/palliative_medicine_in_practice


http://dx.doi.org/10.1249/MSS.0000000000002117
https://www.ncbi.nlm.nih.gov/pubmed/31626056
http://dx.doi.org/10.1249/MSS.0000000000002116
https://www.ncbi.nlm.nih.gov/pubmed/31626055
http://dx.doi.org/10.1097/00042752-199610000-00006
https://www.ncbi.nlm.nih.gov/pubmed/8894336

10.

11.

12.

13.

14.

15.

16.

19.

20.

Magdalena Kocot-Kepska et al., The role of physical activity in cancer patients: a narrative review

of Sports Medicine roundtable on exercise guidelines
for cancer survivors. Med Sci Sports Exerc. 2010; 42(7):
1409-1426, doi: 10.1249/MSS.0b013e3181e0c112, in-
dexed in Pubmed: 20559064.

Rock CL, Doyle C, Demark-Wahnefried W, et al. Nutrition
and physical activity guidelines for cancer survivors. CA Can-
cerJ Clin. 2012; 62(4): 243-274, doi: 10.3322/caac.21142,
indexed in Pubmed: 22539238.

Rock CL, Thomson C, Gansler T, et al. American Cancer
Society guideline for diet and physical activity for cancer
prevention. CA Cancer J Clin. 2020; 70(4): 245-271, doi:
10.3322/caac.21591, indexed in Pubmed: 32515498.
Hayes SC, Newton RU, Spence RR, et al. The Exercise and
Sports Science Australia position statement: Exercise medi-
cine in cancer management. J Sci Med Sport. 2019; 22(11):
1175-1199, doi: 10.1016/}.jsams.2019.05.003, indexed in
Pubmed: 31277921.

Cormie P, Atkinson M, Bucci L, et al. Clinical Oncology
Society of Australia position statement on exercise in
cancer care. Med J Aust. 2018; 209(4): 184-187, doi:
10.5694/mja18.00199, indexed in Pubmed: 29719196.
Segal R, Zwaal C, Green E, et al. Exercise for People with
Cancer Guideline Development Group. Exercise for people
with cancer: a clinical practice guideline. Curr Oncol.
2017; 24(1): 40-46, doi: 10.3747/c0.24.3376, indexed in
Pubmed: 28270724.

Leitzmann M, Powers H, Anderson AS, et al. European Code
against Cancer 4th Edition: Physical activity and can-
cer. Cancer Epidemiol. 2015; 39 Suppl 1: S46-S55, doi:
10.1016/j.canep.2015.03.009, indexed in Pubmed:
26187327.

WHO guidelines on physical activity and sedentary beha-
viour. Geneva: World Health Organization; 2020. Licence:
CC BY-NC-SA 3.0 IGO. Accessed 19 Feb 2021.
https://www heart org/en/healthy-living/fitness/fitness-ba-
sics/aha-recs-for-physical-activity-in-adults (19 Feb 2021).
Physical Activity Guidelines Advisory Committee. 2018 Phy-
sical Activity Guidelines Advisory Committee Scientific
Report. In: Department of Health and Human Services. Wa-
shington, DC. 2018.

Friedenreich CM. The role of physical activity in breast
cancer etiology. Semin Oncol. 2010; 37(3): 297-302, doi:
10.1053/j.seminoncol.2010.05.008, indexed in Pubmed:
20709211.

Boyle T. Physical Activity and Colon Cancer. Ameri-
can Journal of Lifestyle Medicine. 2012; 6(3): 204-215,
doi: 10.1177/1559827612436932.

Schmid D, Leitzmann MF. Television viewing and time
spent sedentary in relation to cancer risk: a meta-analysis. J
Natl Cancer Inst. 2014; 106(7), doi: 10.1093/jnci/dju098,
indexed in Pubmed: 24935969.

Lynch B, Mahmood S, Boyle T. Sedentary Behaviour and
Cancer. Sedentary Behaviour Epidemiology. 2017: 245-
298, doi: 10.1007/978-3-319-61552-3 10.

Shen D, Mao W, Liu T, et al. Sedentary behavior and incident
cancer: a meta-analysis of prospective studies. PLoS One.
2014; 9(8): €105709, doi: 10.1371/journal.pone.0105709,
indexed in Pubmed: 25153314.

Nguyen LH, Liu PH, Zheng X, et al. Sedentary Behaviors, TV
Viewing Time, and Risk of Young-Onset Colorectal Cancer.
JNCI Cancer Spectr. 2018; 2(4): pky073, doi: 10.1093/jn-
cics/pky073, indexed in Pubmed: 30740587.

Patel AV, Rodriguez C, Pavluck AL, et al. Recreational
physical activity and sedentary behavior in relation to
ovarian cancer risk in a large cohort of US women. Am J Epi-
demiol. 2006; 163(8): 709-716, doi: 10.1093/aje/kwj098,
indexed in Pubmed: 16495470.

21.

22.

23.

24.

25.

26.

27.

29.

30.

31.

32.

33.

Gilchrist SC, Howard VJ, Akinyemiju T, et al. Association of
Sedentary Behavior With Cancer Mortality in Middle-aged
and Older US Adults. JAMA Oncol. 2020; 6(8): 1210-1217,
doi: 10.1001/jamaoncol.2020.2045, indexed in Pubmed:
32556069.

Courneya KS, McKenzie DC, Mackey JR, et al. Effects of
exercise dose and type during breast cancer chemothera-
py: multicenter randomized trial. J Natl Cancer Inst. 2013;
105(23): 1821-1832, doi: 10.1093/jnci/djt297, indexed in
Pubmed: 24151326.

Kohrt WM, Bloomfield SA, Little KD, et al. American Col-
lege of Sports Medicine. American College of Sports Me-
dicine Position Stand: physical activity and bone health.
Med Sci Sports Exerc. 2004; 36(11): 1985-1996, doi:
10.1249/01.mss.0000142662.21767.58, indexed in Pub-
med: 15514517.

Chen JJ, Wu PT, Middlekauff HR, et al. Aerobic exercise in
anthracycline-induced cardiotoxicity: a systematic review of
current evidence and future directions. Am J Physiol Heart
Circ Physiol. 2017; 312(2): H213-H222, doi: 10.1152/ajphe-
art.00646.2016, indexed in Pubmed: 27923793.
Danhauer SC, Addington EL, Cohen L, et al. Yoga for symp-
tom management in oncology: A review of the evidence
base and future directions for research. Cancer. 2019;
125(12): 1979-1989, doi: 10.1002/cncr.31979, indexed
in Pubmed: 30933317.

Cramer H, Lauche R, Klose P, et al. Yoga for improving
health-related quality of life, mental health and cancer-re-
lated symptoms in women diagnosed with breast cancer.
Cochrane Database Syst Rev. 2017; 1: CD010802, doi:
10.1002/14651858.CD010802.pub2, indexed in Pubmed:
28045199.

Schmitz KH, Campbell AM, Stuiver MM, et al. Exercise is
medicine in oncology: Engaging clinicians to help patients
move through cancer. CA Cancer J Clin. 2019; 69(6):
468-484, doi: 10.3322/caac.21579, indexed in Pubmed:
31617590.

Quist M, Adamsen L, Rerth M, et al. The Impact of
a Multidimensional Exercise Intervention on Physical and
Functional Capacity, Anxiety, and Depression in Patients
With Advanced-Stage Lung Cancer Undergoing Che-
motherapy. Integr Cancer Ther. 2015; 14(4): 341-349,
doi: 10.1177/1534735415572887, indexed in Pubmed:
25800229.

Cheville AL, Kollasch J, Vandenberg J, et al. A home-ba-
sed exercise program to improve function, fatigue, and
sleep quality in patients with Stage IV lung and colorectal
cancer: a randomized controlled trial. J Pain Symptom
Manage. 2013; 45(5): 811-821, doi: 10.1016/j.jpainsym-
man.2012.05.006, indexed in Pubmed: 23017624.
Pyszora A, Budzynski J, Wojcik A, et al. Physiotherapy
programme reduces fatigue in patients with advanced
cancer receiving palliative care: randomized controlled
trial. Support Care Cancer. 2017; 25(9): 2899-2908,
doi: 10.1007/s00520-017-3742-4, indexed in Pubmed:
28508278.

Navigante A, Morgado PC. Does physical exercise im-
prove quality of life of advanced cancer patients? Curr
Opin Support Palliat Care. 2016; 10(4): 306-309, doi:
10.1097/SPC.0000000000000238, indexed in Pubmed:
27684531.

Beaton R, Pagdin-Friesen W, Robertson C, et al. Effects of
exercise intervention on persons with metastatic cancer: a sys-
tematic review. Physiother Can. 2009; 61(3): 141-153, doi:
10.3138/physio.61.3.141, indexed in Pubmed: 20514176.
Yang J, Choi M, Choi J, et al. Supervised Physical Rehabili-
tation in the Treatment of Patients with Advanced Cancer:

www.journals.viamedica.pl/palliative_medicine_in_practice

261


http://dx.doi.org/10.1249/MSS.0b013e3181e0c112
https://www.ncbi.nlm.nih.gov/pubmed/20559064
http://dx.doi.org/10.3322/caac.21142
https://www.ncbi.nlm.nih.gov/pubmed/22539238
http://dx.doi.org/10.3322/caac.21591
https://www.ncbi.nlm.nih.gov/pubmed/32515498
http://dx.doi.org/10.1016/j.jsams.2019.05.003
https://www.ncbi.nlm.nih.gov/pubmed/31277921
http://dx.doi.org/10.5694/mja18.00199
https://www.ncbi.nlm.nih.gov/pubmed/29719196
http://dx.doi.org/10.3747/co.24.3376
https://www.ncbi.nlm.nih.gov/pubmed/28270724
http://dx.doi.org/10.1016/j.canep.2015.03.009
https://www.ncbi.nlm.nih.gov/pubmed/26187327
about:blank
about:blank
http://dx.doi.org/10.1053/j.seminoncol.2010.05.008
https://www.ncbi.nlm.nih.gov/pubmed/20709211
http://dx.doi.org/10.1177/1559827612436932
http://dx.doi.org/10.1093/jnci/dju098
https://www.ncbi.nlm.nih.gov/pubmed/24935969
http://dx.doi.org/10.1007/978-3-319-61552-3_10
http://dx.doi.org/10.1371/journal.pone.0105709
https://www.ncbi.nlm.nih.gov/pubmed/25153314
http://dx.doi.org/10.1093/jncics/pky073
http://dx.doi.org/10.1093/jncics/pky073
https://www.ncbi.nlm.nih.gov/pubmed/30740587
http://dx.doi.org/10.1093/aje/kwj098
https://www.ncbi.nlm.nih.gov/pubmed/16495470
http://dx.doi.org/10.1001/jamaoncol.2020.2045
https://www.ncbi.nlm.nih.gov/pubmed/32556069
http://dx.doi.org/10.1093/jnci/djt297
https://www.ncbi.nlm.nih.gov/pubmed/24151326
http://dx.doi.org/10.1249/01.mss.0000142662.21767.58
https://www.ncbi.nlm.nih.gov/pubmed/15514517
http://dx.doi.org/10.1152/ajpheart.00646.2016
http://dx.doi.org/10.1152/ajpheart.00646.2016
https://www.ncbi.nlm.nih.gov/pubmed/27923793
http://dx.doi.org/10.1002/cncr.31979
https://www.ncbi.nlm.nih.gov/pubmed/30933317
http://dx.doi.org/10.1002/14651858.CD010802.pub2
https://www.ncbi.nlm.nih.gov/pubmed/28045199
http://dx.doi.org/10.3322/caac.21579
https://www.ncbi.nlm.nih.gov/pubmed/31617590
http://dx.doi.org/10.1177/1534735415572887
https://www.ncbi.nlm.nih.gov/pubmed/25800229
http://dx.doi.org/10.1016/j.jpainsymman.2012.05.006
http://dx.doi.org/10.1016/j.jpainsymman.2012.05.006
https://www.ncbi.nlm.nih.gov/pubmed/23017624
http://dx.doi.org/10.1007/s00520-017-3742-4
https://www.ncbi.nlm.nih.gov/pubmed/28508278
http://dx.doi.org/10.1097/SPC.0000000000000238
https://www.ncbi.nlm.nih.gov/pubmed/27684531
http://dx.doi.org/10.3138/physio.61.3.141
https://www.ncbi.nlm.nih.gov/pubmed/20514176

262

Palliative Medicine in Practice 2021, vol 15, no 3

34.

35.

36.

37.

a Systematic Review and Meta-analysis. J Korean Med Sci.
2020; 35(29): e242, doi: 10.3346/jkms.2020.35.e242,
indexed in Pubmed: 32715671.

Albrecht TA, Taylor AG. Physical activity in patients with
advanced-stage cancer: a systematic review of the li-
terature. Clin J Oncol Nurs. 2012; 16(3): 293-300, doi:
10.1188/12.CJON.293-300, indexed in Pubmed: 22641322.
Lowe SS, Watanabe SM, Courneya KS. Physical activity as
a supportive care intervention in palliative cancer patients:
a systematic review. J Support Oncol. 2009; 7(1): 27-34,
indexed in Pubmed: 19278175.

Titz C, Hummler S, Thomas M, et al. Physical exercise in
advanced cancer patients undergoing palliative treatment.
Expert Review of Quality of Life in Cancer Care. 2016; 1(6):
433-442, doi: 10.1080/23809000.2016.1251292.
Cormie P, Galvao DA, Spry N, et al. Functional benefits are
sustained after a program of supervised resistance exercise

38.

39.

40.

41.

in cancer patients with bone metastases: longitudinal
results of a pilot study. Support Care Cancer. 2014; 22(6):
1537-1548, doi: 10.1007/s00520-013-2103-1, indexed in
Pubmed: 24424484,

Mirels H. Metastatic disease in long bones: A proposed
scoring system for diagnosing impending pathologic frac-
tures. Clin Orthop Relat Res. 2003(415 Suppl): S4-13, doi:
10.1097/01.blo.0000093045.56370.dd.mirels.
https://www.macmillan.org.uk/_images/physical-activi-
ty-for-people-with-metastatic-bone-disease-guidance_
tcm9-326004.pdf (14 Feb 2021).
http://www.boos.org.uk/wp-content/uploads/2016/03/BO-
0S-MBD-2016-BOA.pdf (14 Feb 2021).

Brooks DB, Burstein AH, Frankel VH. The biomechanics of
torsional fractures. The stress concentration effect of a drill
hole. J Bone Joint Surg Am. 1970; 52(3): 507-514, indexed
in Pubmed: 5425643.

www.journals.viamedica.pl/palliative_medicine_in_practice


http://dx.doi.org/10.3346/jkms.2020.35.e242
https://www.ncbi.nlm.nih.gov/pubmed/32715671
http://dx.doi.org/10.1188/12.CJON.293-300
https://www.ncbi.nlm.nih.gov/pubmed/22641322
https://www.ncbi.nlm.nih.gov/pubmed/19278175
http://dx.doi.org/10.1080/23809000.2016.1251292
http://dx.doi.org/10.1007/s00520-013-2103-1
https://www.ncbi.nlm.nih.gov/pubmed/24424484
http://dx.doi.org/10.1097/01.blo.0000093045.56370.dd.mirels
https://www.macmillan.org.uk/_images/physical-activity-for-people-with-metastatic-bone-disease-guidance_tcm9-326004.pdf
https://www.macmillan.org.uk/_images/physical-activity-for-people-with-metastatic-bone-disease-guidance_tcm9-326004.pdf
https://www.macmillan.org.uk/_images/physical-activity-for-people-with-metastatic-bone-disease-guidance_tcm9-326004.pdf
http://www.boos.org.uk/wp-content/uploads/2016/03/BOOS-MBD-2016-BOA.pdf
http://www.boos.org.uk/wp-content/uploads/2016/03/BOOS-MBD-2016-BOA.pdf
https://www.ncbi.nlm.nih.gov/pubmed/5425643

