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ABSTRACT 
 
Exercise, a non-pharmacologic therapeutic approach has a crucial role to reduce 
the side effects of patients with cancer. In this review the possible explanations 
of the mechanism for how exercise reduces the side effects of cancer and its’ 
treatments were reported.  The exercise types that commonly used such as 
aerobic, resistance, yoga, pilates, breathing, relaxation and stretching exercises 
and their characteristics were summarized. The most effective exercise 
strategies and protocols are needed to be determined in further studies. The aim 
of this literature review is to reveal the parameters and role of exercises in cancer 
rehabilitation. 
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ÖZET 
 
Farmakolojik olmayan bir terapötik yaklaşım olan egzersiz, kanser hastalarında 
görülen yan etkileri azaltmada çok önemli bir role sahiptir. Bu derlemede, 
egzersizin kanserin yan etkilerini nasıl azalttığına ve tedavilerine yönelik 
mekanizmanın olası açıklamaları rapor edilmiştir. Aerobik ve dirençli egzersiz, 
solunum egzersizi, gevşeme, germe egzersizleri, yoga, pilates  gibi yaygın olarak 
kullanılan egzersiz türleri ve özellikleri özetlenmiştir. En etkili egzersiz stratejileri 
ve protokollerinin ileri çalışmalarla belirlenmesi gerekmektedir. Bu literatür 
taramasının amacı, kanser rehabilitasyonunda egzersizlerin parametrelerini ve 
rolünü ortaya koymaktır. 
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INTRODUCTION  
 

The number of cancer cases and cancer related-deaths are growing worldwide. 
The increasing age, population and lifestyle behaviors such as tobacco use, being 
overweight, physical inactivity are some of the risk factors for cancer (1, 2). 
Increased physical activity level could provide some physiologic and functional 
benefits and improves quality of life. Exercise is a therapeutic modality for cancer 
patients (2). The importance of cancer care rehabilitation has increased with the 
rise in the survival of cancer patients (3). Studies have shown that exercise is 
beneficial during and after curative oncological treatment in various types of 
cancer (4). Exercise not only plays a vital role in cancer prevention and control (5) 
but also the primary way to combat the harmful effects of cancer treatments (6). 
Studies indicate that exercise is a non-pharmacologic therapeutic approach that 
reduces the side effects of patients with cancer (7). Exercise provide some 
benefits such as increasing the physical capacity of patients with cancer reducing 
the side effects of cancer treatment such as fatigue, polyneuropathy, depression, 
anxiety, and lymphedema, etc. (8). In addition, exercise can support the patient 
while coping with emotions, sleep problems, sexuality, or functions in society (9).  

There are possible explanations of the mechanism for how exercise reduces 
the side effects of cancer and its’ treatments. The exercise relieves the muscle 
wasting in tumor hosts which could be related to improved redox balance, 
reduced accumulation of damaged proteins, improved C-Reactive protein levels 
(10) and an efficient mitochondrial turnover (7). Moreover, performing exercise 
may reduce chronic systemic inflammation, activate the host tumor defense 
(e.g., by mobilizing and activating tumor competitive immune cells) and alter 
hormons (sexual and metabolic) and growth factor (8).  

Many studies have shown that low physical activity level is associated with an 
increased risk for different types of cancer (5, 8). The level of physical activity is 
important during both pre and post-diagnosis term as well as cancer duration 
(8). Recent studies have shown that moderate levels of physical activity can 
decrease the risk of death related to breast cancer; for this reason, exercise may 
prove to be a valuable intervention to improve not only the quality of life but 
also survival (11).  

Therapeutic exercises are noninvasive, non pharmaceutical, relatively risk-free 
and safe intervention when implemented with competent personel and correct 
guidance (12).Exercises must be done under the supervision of a physiotherapist 
or other health professional. If the programs are not done in the right form of 
exercise, intensity, or number of repetitions, the risk of fracture or lymphedema 
can increase. Therapists should observe their patients' laboratory test results and 
vital values such as heart rate, blood pressure, and respiratory frequency before, 
after and during exercise therapy. In literature, the most commonly used types 
of exercises are aerobic (walking, cycling…) aquatic, resistance, range of motion 
(ROM), relaxation and breathing can use within the scope of cancer rehabilitation 
(12). Moreover proprioceptive neuromuscular facilitation (PNF) techniques, 
yoga, Qigong, Tai Chi can be used in oncological rehabilitation (9, 13).  

The studies showed that the FITT principle (Frequency, İntensity, Time, Type 
of exercise) and progression of exercise (8,9).  The aim of this study was to 
contribute information to the literature and review the current studies about 
therapeutic exercises for patients with cancer. 
 
Aerobic exercise 

Aerobic exercises reduce the risk of cancer and cancer related problems. 
According to The American Collage of Sports Medicine’s guideline, 150-300 
min/week moderate or 75-150 min/week vigorous aerobic exercise prevents 
from 7 common cancers types. (bladder, breast, colon, endometrial, esophageal, 
kidney and stomach cancers)(5). 
Supervised aerobic exercise has some therapeutic impacts on cancer survivors 
and reduce cancer-related fatigue (14), insulin levels, sleep disturbance, anxiety 
and depressive symptoms (15, 12). It is also an important component for survival 
for lung, breast, colon and prostate cancer rehabilitation (12). 

Exercise training seems to be a feasible therapeutic approach for most of the 
cancer survivors, and effective for improving functional movements, body 
composition and emotions (16). It improves the quality of life in several aspects, 
such as increasing general health (10). 

In cancer patients, aerobic exercise programs vary from 2 to 4 days per week. 
The encountered data of aerobic exercise programs in the literature include at 
least 6 weeks and more than 12 weeks.  

When determining the intensity of aerobic exercises, maximum heart rate or 
Borg scale: a common measument to evaluate fatigue values are taken into 
consideration. Studies have conducted the moderate to vigorous intensity 
between 60 and 80 percent of the maximum heart rate, and at perceived 
exhaustion between 11-13 point according to Borg Scale (6 to 20 point, Borg 
Scale).  

In these studies, aerobic exercises have been performed with various types 
such as treadmill (walking / jogging), cycling, etc. However, other types of 
exercises like swimming, trekking in nature are not preferred owing to the fact 
that they can have some risks for cancer patients  (10,15,17–20). 
 
Resistance exercise  

Resistance exercise can help to decrease in the risk of coronary artery disease, 
hypertension and heal glycemic control. The studies show that a supervised 
resistive exercise training can set against side effects of cancer treatment such 
as fatigue, weakness, decreased function, pain (12,13). The improvement in pain 
can be associated with the increases in upper/lower extremity strength and 
endurance (21). Resistance exercise decreases muscle wasting, enhances the 
ability for activities of daily living, improves health status perceptions and quality 
of life in cancer patients (22). 

Muscle strength training can be performed for all major muscle groups in the 
upper and lower extremities, trunk and to affected areas by cancer or cancer 
treatments (13). Resistance exercises are performed in an average between 6-12 
repetitions and 2-4 sets per exercise (10,21,22). The intensity of the exercise is 
determined according to 1 Repetition Maximum (RM) test and the exhaustion is 
determined on Borg Scale. According to the Borg Scale, the perceived effort is 13 
out of 20, which means the intensity of exercise is moderate (21,22). The 
intensity of the exercise can be started at 25-30% and progress to 65-70% of their 
1 RM(23). The progression of training can be performed according to Delorme’s 
method (24). 

Free weights, dumbbells (average of 1-5 kg), weight machines, pulleys and 
elastic resistance bands can be used to supply resistance (21,22). The PNF 
approach is a method used to improve strength, endurance, and length/stretch 
of muscles (13). The patient’s acute medical condition should be consider for 
progression of resistance exercise. If the patient is unable to tolerate RM 
assessment or vigorous exercise, progression of resistance can be ensured based 
on patient’s sypmtoms, vital signs and rating of perceived exertion (RPE). Some 
functional movements (chair rises, ambulation…) can help for increasing strenght 
in elderly cancer patients (12). 
 
Yoga  

Yoga has been shown to improve health, quality of life, physical functions, 
cardiopulmonary capacity and decrease distress, anxiety, depression, sleep 
disturbances, and fatigue (25). In addition, mind-body exercises in yoga provides 
cognitive, perceptual, spiritual improvement, and relaxation (35). The effects of 
yoga were researched for some cancer groups such breast, gastrointestinal, 
lymphoma, gynecological, genitourinary, sarcoma and etc (25). 

Yoga affects relieving symptoms caused by cancer and cancer treatments like 
chemotherapy, radiotherapy, etc. Yoga is a mind-body combined therapy which 
includes yoga asanas or physical postures, pranayama, controlled breathing, 
relaxation, and meditation (25). Neck bending, hand clenching, elbow bending, 
shoulder rotation, toe bending, standing and sitting postures, flexibility and 
breathing exercises can be performed in Yoga. There are different types of 
exercises, named as Yogic sukshma (vyayamas, yoga asanas, tadasana, 
sasanksana, bhujangasana, makarasana, etc.) (26). 

In the literature, Yoga exercises are performed between 60-90 minutes per 
week and in total of 6-12 weeks. Yoga can be performed in 30 minutes sessions 
daily. The exercise program should include warm up, loading and cool down 
periods. There are several intensities such as low to moderate intensity for 
beginner/ intermediate level or moderate to high intensity level according to 
patient’s health situation. It can be advised to the patients as a part of home 
program (27–34). 
 
Pilates  

Pilates exercises can be recommended to cancer patients for beneficial effects 
like increase in muscle strength, flexibility, body awareness, etc. (36,37). 
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Exercise programs include core stabilization, which is the basis for Pilates 
exercises, spinal stabilization and appropriate posture techniques. Pilates 
exercise programme can include breathing exercises combined with shoulder 
rotation, neck flexion-extension, body rotation and lateral flexion, mini-squat, 
leg stretch, dorsal-plantar flexion of ankle. There are different kinds of Pilates 
exercises, for example Cleopatra, Toy Soldier, Chester stretch, and swinging 
exercises in the standing position, Hundreds, one-leg stretch, double-leg stretch, 
scissors, shoulder bridge, etc.(38,39). The exercise program should be designed 
to include warm up, loading and cool down periods. This program can be 
progressed with resistance of elastic bands (39). 

Pilates exercises can be performed for 45-60 minutes per day and 3 days a 
week. It is recommended that these exercises are performed on average of 8 
weeks. Each exercise can be done in 10 repetition/2 sets (40,41). Pilates exercises 
improve physical condition, core stability, body and self-awareness, joint range 
of motions, muscle strength, relaxation, control of the mind, and decrease stress. 
Pilates exercises are used in cancer patients due to these effects (37,40).  
 
Breathing exercise  

Breathing exercises improve quality of life and pulmonary functions in cancer 
patients. Especially, it may significantly improve post‑operative pulmonary 
functions in patients with cancer (42).  

Breathing training includes thoracic and abdominal (deep, slow and 
segmental) breathing exercises, lung expansion technique, pursed lip breathing, 
coughing exercise, and forced respiratory training. Spirometers and inspiratory 
muscle trainer (IMT) can be used for assisting the breathing exercises. Also, 
aerobic, resistance, endurance and strength training for upper and lower limbs 
can be combined with breathing exercises (43–45).  

Breathing exercises can be performed 2-4 times a day, in the form of 15-30 
minute sessions.  In the literature, the duration of breathing exercises vary from 
1 week to 6 months. Breathing exercises can be performed in the preoperative, 
perioperative and postoperative periods (43,45).  

Breathing exercises have a lot of curative effects like correct breathing errors, 
adjusting breathing pattern, increase diaphragma activity, elevate alveolar 
ventilation, decrease energy consumption and dyspnea (42). 
 
Relaxation exercises 

Muscle relaxation exercises are performed for 20-50 minutes in one session, 
for 3-8 weeks, 2 or 3 times per week in cancer patients. The programs including 
muscle relaxation exercises are usually practiced at home visit or can be followed 
from a compact disc (46,47). Relaxation exercises are first taught by practicing 
with the patient in the form of a home visit. Patients after perform the exercise 
by watching the compact disc on which the exercises are recorded (47). 

Muscle relaxation exercises are reported to decrease fatigue and pain, and 
increase the quality of life in cancer patients (46,48). Relaxation exercises can 
also reduce dyspnea in cancer patients(12). It is recommended that relaxation 
exercises be done in a room with sufficient light and heat, where patient will feel 
comfortable (46). 
 
Stretching exercises 

Restricted normal joint movements often causes decreased function and 
difficulties activities of daily living such as ambulation, dressing, bathing. Studies 
have shown that fibroblast formation and soft tissue remodeling are induced by 
prolonged stretching. Still, reports on the exact ideal duration for stretching have 
been varied, from 30 seconds to at least 20 minutes (12). Stretching exercises are 
an essential part of physical activity programs, but it remains unclear whether 
they reduce the risk of injury or not. Stretching exercises are used in the exercise 
programs in combination with aerobic, resistance, and yoga exercises to improve 
flexibility in cancer patients. 

Stretching exercises usually involve the calf muscles, quadriceps, and 
hamstrings and can be performed to stretch major muscle groups for 10 minutes 
a day between other activities. These exercises consist of a static stretching set 
in which muscle elongation is ensured for at least one minute (16,18–20). 
Patients should be careful during stretching exercise because there are some risk 
for lymphedema and infection who are immune-compromised (especially use of 
equipment at public gyms) and fracture risk for osteoporosis or bony metastases 
(5). 

Although it is not clear whether stretching exercise reduce risk of injury, some 
physical activities require flexibility (18). In these days there is a growing 
preference for stretching and flexibility related exercises (20). Stretching 
exercises are recommended for cancer survivors but there is a limited number of 
studies on the safety of this exercise type (5). 
 
Effects of exercises programs in cancer patients 

In the studies, it has been found that regular exercise programs have many 
benefits in cancer patients (10,14,16). Exercises can have therapeutic effect in 
cancer survivors on depression and anxiety, sleeping disorders, cancer-related 
fatigue, body composition and function(16). Additionally exercise has been 
known to have an effective method for improving emotional functioning, quality 
of life (48) and general health (10) in cancer patients.  

Moreover, aerobic exercises are also known to reduce the recurrence risk of 
cancer which is the major effect of exercises in cancer survivors. It is needed to 
investigate which exercise is beneficial in different cancer types. Exercise training 
is shown as a feasible approach for most of the cancer patients (14–16,19). The 
body parts affected by cancer and their treatment can be recovered throughout 
exercise during the period of cancer treatments. In this review, the commonly 
used exercise types and their characteristics were reported. The most effective 
exercise strategies and protocols are needed to be determined in further studies.  
 

CONCLUSION 
 

In the literature review, it was seen that the most common type of exercise 
which has been used in cancer patients was aerobic exercise. However, a large 
number of studies investigated the effects of a combination of several exercise 
types and found them useful. It is clear that the exercises have beneficial effects 
when they are used correctly with appropriate number of repetitions. The type 
and frequency of exercises vary in studies. There is a need to determine the 
effects of individualized programs for the cancer patients (14). 

While planning a specific exercise program for a cancer patient, it is important 
to know patient's request/demand, physical capacity, general physical functions, 
mobilization level of the patient, blood values, chemotherapy and radiotherapy 
process, and stage of cancer. Moreover, there are several types and 
determinants of exercise, such as intensity, severity, frequency, duration, and 
timing. It is necessary to know how to plan the exercise (14). 

Finally, some sort of exercises need further investigation owing to the fact that 
there is a limited number of studies in the literature that apply specific exercise 
kinds and report their effects. For example, the individual effects of stretching 
exercises, which are commonly included in yoga and pilates exercise programs, 
have not been widely examined (16,18–20). Therefore, future studies may focus 
on the e ffects of individual exercises on cancer population. 
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