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Abstract 

Cancer survivors have suffered from the diseases and are a unique medical population with a wide 
variety of treatment options that put them at risk for both short- and long-term side effects. Physical 
activity is one of the healthy behaviours which can decrease suffering and improve health quality. This 
article reviews the evidence-based data about the benefits of physical activity, a physical activity 
programme, and precautions and special considerations of physical activity among adult cancer survivors. 
The current evidence supports the view that cancer survivors get physiological and psychological benefits 
from physical activity. Aerobic and resistance training activities are main components of physical activity 
for cancer survivors during and after treatment. However, cancer survivors need cancer-specific 
approaches and individualised physical activity or exercise programmes to decrease the risk of injuries 
and complications. In summary, cancer survivors should do enough physical activity and avoid inactivity, 
depending on their health conditions. Most studies in this field have been done in breast, prostate, colon, 
haematologic, and gynaecologic cancer survivors. The knowledge in other types of cancers is still 
required. 
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Introduction 

In general, scientific evidence suggests that physical activity reduces the risk of several cancer 
types, for instance, colon, breast, and endometrial cancers [1,2]. Healthy people can benefit from physical 
activity, in terms of cancer prevention. However, cancer survivors (cancer survivors are defined as cancer 
patients who have had diagnoses of cancers and have had treatments; they have survived from the 
cancers) [3,4] have suffered from cancer. They are a unique medical population with a wide variety of 
treatment options (surgery, chemotherapy, radiotherapy, hormonal therapy, and targeted therapy) that put 
them at risk of both short- and long-term side effects. Recently, research includes awareness that cancer 
survivors can achieve the same physiological and psychological benefits of physical activity as those in 
the general population [5], for example, cardiorespiratory fitness, muscular strength, flexibility, body 
composition, quality of life, and other psychosocial factors. 

The physical activity guidelines for Americans [6] suggest that adults with chronic conditions obtain 
health benefits from regular physical activity. The guidelines also recommend that adults with chronic 
conditions should be under the care of a health-care provider. People with chronic conditions and 
symptoms should consult their health-care providers regarding the types and amounts of activity 
appropriate for them. Basically, many cancer survivors will be deconditioned from the disease and its 
treatments (as a person with chronic conditions), moreover, they are concerned about many aspects of 
their health since diagnosis of the cancer. Consequently, cancer survivors might need specific information 
on physical activity behaviours. 

This article includes both background and foreground knowledge from textbooks, guidelines, 
review articles, and research articles. The primary objective of this article is to explore the important 
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considered aspects about physical activity in adult cancer survivors. The main contents of the article 
consist of benefits of physical activity among cancer survivors, physical activity programme for cancer 
survivors, and precautions and special considerations of physical activity in cancer survivors. In addition, 
knowledge gaps and current evidence regarding associated factors of physically active behaviours are 
represented in the discussion. This review is intended to highlight the important issues of physical activity 
and exercise for health-care providers and fitness professionals who are interested in implementing 
physical activity programmes for adult cancer survivors. 
 
Methods 

The author reviewed textbooks and guidelines. The online database was searched from MEDLINE 
on 15th August 2015. The search terms were (“physical activity” OR “exercise”) AND “adult” AND 
“cancer survivors”, and the articles must be published from 2014 in the English or Thai language. The 
studies from MEDLINE were excluded if their titles, abstracts, or contents were unrelated to the purpose 
of this article. The studies, which investigated physical activity or exercise in patients with metastatic 
cancers, were excluded.  
 
Results and discussion 

Relevant studies  
The background knowledge was taken from a review of chapters in relevant textbooks in the field of 

physical activity and 2 guidelines (American College of Sports Medicine Roundtable on Exercise 
Guidelines for Cancer Survivors and Nutrition and Physical Activity Guidelines for Cancer Survivors) 
[4,7]. For the foreground knowledge, a total of 92 articles were found from the online database 
(MEDLINE); 72 articles were excluded because their titles, abstracts, or contents were not related to the 
aims of this article (Figure 1). Finally, 20 articles were considered as relevant studies (Table 1). 

 
 

 
 
Figure 1 Process of the review. 
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Table 1 List of the relevant studies. 
 

Titles Year of 
publication 

1. Working toward a good life as a cancer survivor: a longitudinal study on positive health 
outcomes of a rehabilitation program for young adult cancer survivors [8] 
 
2. High-intensity functional training improves functional movement and body 
composition among cancer survivors: A pilot study [9] 
 
3. Physical activity, fitness, and cardiometabolic risk factors in adult survivors of 
childhood cancer with a history of hematopoietic cell transplantation. Biology of blood 
and marrow transplantation [10] 
 
4. A clinic-supported group exercise program for head and neck cancer survivors: 
Managing cancer and treatment side effects to improve quality of life. Supportive care in 
cancer [11] 
 
5. Adolescents and young adult cancer survivors: exercise habits, quality of life and 
physical activity preferences [12] 
 
6. The influence of comorbid chronic diseases and physical activity on quality of life in 
lung cancer survivors [13] 
 
7. Quality of life, body mass index, and physical activity among uterine cancer patients 
[14] 
 
8. Mediators of physical exercise for improvement in cancer survivors' quality of life [15] 
 
9. A multimodal physiotherapy programme plus deep water running for improving cancer-
related fatigue and quality of life in breast cancer survivors [16] 
 
10. Evidence for adapted physical activity as an effective intervention for upper limb 
mobility and quality of life in breast cancer survivors [17] 
 
11. The effect of aerobic exercise on quality of life among breast cancer survivors: A 
randomized controlled trial [18] 
 
12. Biobehavioral factors mediate exercise effects on fatigue in breast cancer survivors 
[19] 
 
13. Depressed mood in breast cancer survivors: associations with physical activity, 
cancer-related fatigue, quality of life, and fitness level [20] 
 
14. Experiences of breast cancer survivors participating in a tailored exercise intervention 
-a qualitative study [21] 
 
15. Rationale for promoting physical activity among cancer survivors: Literature review 
and epidemiologic examination [22] 
 
16. The effect of resistance exercise on all-cause mortality in cancer survivors [23] 
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2015 
 
 

2015 
 
 
 

2015 
 
 
 

2015 
 
 

2015 
 
 

2014 
 
 

2014 
 

2014 
 
 

2014 
 
 

2014 
 
 

2014 
 
 

2014 
 
 

2014 
 
 

2014 
 
 

2014 
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Titles Year of 
publication 

17. Physical activity and telomere length in early stage breast cancer survivors [24] 
 
18. Effects of supervised exercise on motivational outcomes in breast cancer survivors at 
5-year follow-up [25] 
 
19. Exercise bra discomfort is associated with insufficient exercise levels among 
Australian women treated for breast cancer [26] 
 
20. Physical activity preferences of early-stage lung cancer survivors [27] 

2014 
 

2014 
 
 

2014 
 
 

2014 
 
 

Benefits of physical activity among cancer survivors 
Historically, cancer patients were advised to rest and avoid activity; however, emerging evidence-

based data on physical activity and exercise challenged this belief [4]. Physical activity and exercise 
during and after cancer treatment can improve physical functions and various aspects of quality of life 
[4,5,7]. There are many studies that support physical activity and exercise giving positive effects on both 
physiological and psychological aspects; most studies focus on breast, prostate, colon, haematologic, and 
gynaecologic cancer survivors [4,5]. Therefore, different studies have various methods and outcomes, so 
some issues are still dilemmatic or inconclusive. The following paragraphs mention evidence-based data 
on the benefits of physical activity and exercise in cancer survivors. 
 
  Cardiorespiratory (aerobic) fitness  
  The studies in breast, prostate, and haematologic cancer survivors [4,5] show strong evidence of 
positive effects of exercise on aerobic fitness. One study [8] showed a significant improvement of 
physical fitness (P < 0.01) and lung capacity (P < 0.05) among 24 - 35 years old cancer survivors 
(lymphoma, gynaegological, breast, testes, colon, sarcoma, and head and neck) after implementing a 
rehabilitation programme which included physical exercise. 
 
  Muscular strength and endurance 
  In general, resistance exercise is an activity which aims to improve strength and endurance of the 
muscular system; the evidence showed the positive effects in cancer survivors, especially breast and 
prostate cancer survivors [4,5]. Additionally, a study showed that high-intensity functional training could 
improve the ability to carry a weighted object and strength of lower body (P < 0.01) [9]. 
 
  Flexibility 
  There are several randomised control trials (RCTs) that proved statistical significance of exercise 
intervention and improved flexibility in breast cancer survivors after treatment (surgery or radiation) 
[4,5]. 
 
  Body composition 
  The American College of Sports Medicine (ACSM)’s exercise guidelines for cancer survivors 
[4] stated evidence category B (results are inconsistent) about body composition which some studies 
showed statistically significant positive effects on one or more following variables: body weight, body 
mass index (BMI), fat mass, body fat percentage, and waist circumference in breast and prostate cancer 
survivors. Some previous studies supported these outcomes, for example, Heinrich et al. [9] found that 
high-intensity functional training could significantly decrease fat mass and percentage of body fat. 
Another study [10], which studied the differences of body composition and blood chemistry among 
inactive (< 150 min per week of moderate-intensity physical activity) and active (≥ 150 min per week of 
moderate-intensity physical activity) haematologic cancer survivors, depicted lower waist circumference 
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in active participants. In contrast, a study in uterine (gynaecologic) cancer patients [14] did not found 
significantly different BMI among active and inactive patients. 
 
  Quality of life 
  The ACMS’s guidelines [4] summarised that physical activity and exercise could improve the 
quality of life as evidence category B for breast and prostate cancer survivors; as evidence category C 
(results stem from uncontrolled, nonrandomised studies) for haematologic cancer survivors. Numerous 
studies [8,11-13,15-18] showed significant improvement in the quality of life among multiple groups of 
cancer survivors (breast, lung, haematologic, gynaecologic, testes, colon, sarcoma, head and neck, etc.). 
 
  Fatigue 
  Fatigue could be reduced by aerobic and resistance exercise training among prostate cancer 
survivors (evidence category A: Overwhelming data from RCTs) [4]. In breast cancer survivors, the 
evidence was category B. For haematologic cancer, the data demonstrated evidence category B or C, 
depending on the treatments of cancer [4]. The supporting evidence from studies in breast, head and neck, 
and mixed cancer survivors [11,15,16,19] represented statistically significant improvement of fatigue 
after exercise interventions. 
 
  Other psychosocial factors 
  The ACSM’s guidelines [4] verified evidence category B of efficacy of exercise training on 
anxiety, depression, and body image in breast cancer survivors. Capozzi et al. study [11] found that the 
group exercise programme could improve depression (P < 0.05) and anxiousness (P < 0.05) of head and 
neck cancer survivors. A study in mixed cancer survivors [15] reported positively significant effects of 
physical exercise on mental distress (β = −0.86, 95 % CI −1.25; −0.52). Another study [20], which 
investigated the association between depressed mood in breast cancer survivors and physical activity, 
discovered the significant negative correlation (r = −0.19, P = 0.04) between depression and physical 
activity level. Qualitatively, one study [21] showed that breast cancer survivors, who participated in a 
tailored exercise intervention, had better psychological functions and mood. 
 
  Risk of cancer recurrence and cancer-related mortality 
  The guidelines and reviews of scientific evidence [2,4,7,22] supported the belief that physical 
activity could reduce risk of cancer recurrence. In addition, it could lower risk of cancer-related mortality 
[22]. Hardee et al. [23] reported that among cancer survivors who participated in resistance exercise had a 
33 % lower risk for all-cause mortality (95 % CI 0.45; 0.99). 
 
 Physical activity programme for cancer survivors  
 The 2008 Physical Activity Guidelines for Americans [6] recommends adults (18 - 64 years old) 
should have at least 150 min per week of moderate-intensity physical activity (physical activity that is 
done at 3.0 to 5.9 times the intensity of rest) or 75 min per week of vigorous-intensity physical activity 
(physical activity that is done at 6.0 or more times the intensity of rest), and at least 2 times a week of 
muscle strengthening activities. For older adults, the recommendations are the same as adults’ 
recommendations, and balance training should be done at least 3 days a week for older adults at risk of 
fall. The guidelines also suggest that adults with chronic medical illnesses should engage in regular 
physical activity for promoting quality of life and reducing risk of developing new conditions. The 
recommendation encourages people with chronic medical conditions to avoid being inactive and do 
appropriate types and amounts of physical activity under health-care providers’ supervision [6].  
 Generally, cancer survivors have chronic medical conditions from cancer itself and side effects of 
treatments (surgery, radiation, chemotherapy, hormonal therapy, and targeted therapy); they should 
follow the guidelines for adults with chronic medical illness. However, exercise prescription for cancer 
survivors have some different considerations among each type of cancer. The next section emphasises the 
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important considerations and recommendations on physical activity and exercise for breast, prostate, 
colon, haematologic, and gynaecologic cancer survivors. 
 
  Aerobic exercise training [4,5]  
  Breast, prostate, colon, haematologic (no haematopoietic stem cell transplantation [HSCT]) 
cancer survivors should follow the age-appropriate guidelines from the 2008 Physical Activity Guidelines 
for Americans. Furthermore, haematologic cancer survivors who received HSCT should do lighter 
intensity and lower progression of intensity activities. Gynaecologic cancer survivors are suggested to do 
the same as age-appropriate guidelines, but morbidly obese women may require additional supervision. 
 
  Resistance trainings [4,5] 
  Prostate and haematologic cancer survivors can follow the 2008 Physical Activity Guidelines for 
Americans. Breast cancer survivors should start with a supervised programme and very low resistance; 
progress resistance at small increments. For colon cancer survivors with a stoma or an ostomy, the 
recommendations are same as the age-appropriate guidelines, but the training programme should be 
started with low resistance and progress slowly to avoid herniation at the stoma. Gynaecologic cancer 
survivors should be cautioned if they have had lymph node removal or radiation to lymph nodes in the 
groin. 
 
 Precautions and special considerations of physical activity in cancer survivors  
 Cancer survivors may be at risk of injuries from their conditions, inappropriate exercise programme 
or accidents during activities. The following parts of the review consider issues before and during an 
exercise programme. 
  
  Cancer-specific risk of injury and contraindications for starting exercise [3,4] 
  Breast cancer 
  Women with immediate shoulder or arm problems from cancer treatment should seek medical 
care. Lymphoedema and fracture (osteoporosis secondary to hormonal therapy) risks should be aware. 
  Prostate cancer  
  Men, who are treated with hormonal therapies, have a higher risk of fracture. Weight bearing 
exercise and resistance exercise should be evaluated properly before prescribing an exercise programme. 
  Colon cancer 
  Increasing intra-abdominal pressure may induce herniation at the stoma, so patients with a stoma 
or an ostomy should be concerned regarding this issue. Participating in contact sports should be under 
permission of physicians. 
  Haematologic cancer 
  Patients, who have had haematopoietic stem cell transplantation, should avoid overtraining given 
immune effects of vigorous exercise. Multiple myeloma patients might have osteoporosis, so the risk of 
fractures should be considered. 
  Gynaecologic cancer 
  Women with swelling or inflammation in the abdomen, groin, or lower extremity should seek 
medical care before exercise training. Lymphoedema of lower extremities should be aware. Risk of 
fractures are cautioned in patients with osteoporosis secondary to hormonal therapies. 
 
  Safety and injury prevention [28] 
  Safety and injury prevention is a very important aspect to consider prior to the exercise 
programme. Each cancer survivor has different risk factors, depending on the type, stage, severity of 
cancer, physical fitness status, etc. Patients with metastases of cancers might have a higher risk of 
injuries, however, it is beyond the scope of this article. This topic states some cancer-specific safety 
considerations. 
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  Immune changes 
  Cancer survivors might be at risk of infection from cancer itself or related treatment. Some 
cancers involve the bone marrow. Some treatments suppress or interfere with the immune system, for 
example, chemotherapy can decrease the number and function of white blood cells; radiation to sites of 
active bone marrow production may reduce blood cells production. 
  According to immune changes, prevention of infection is critical, especially when a cancer 
survivor is actively receiving treatment. Strategies to reduce risks of infection include good hygiene, 
clean environment, and avoiding sick people and crowd. Moreover, the proper time to stop and restart 
exercise training is essential to avoid serious illness secondary to infection. 
  Neurological changes 
  Neurological disturbance can cause impairment of both physical and psychological functions, 
and may be a complication of cancer or its treatment. There is a wide spectrum of neurological symptoms 
from minimal numbness to complete paralysis. For instance, spinal cord compression is one of the 
medical emergency conditions in cancer patients, which represents back pain, motor weakness, decreased 
sensation, and can occur suddenly during exercise; peripheral neuropathy is a condition that may increase 
the risk of injury from decreased sensation, gait problems, and reduced proprioception. 
  These issues should be considered, and the exercise programme needs to be aware of cancer 
survivors’ conditions. For example, a cancer survivor with peripheral neuropathy may prefer using 
stationary equipment rather than dumbbells to avoid an injury from unconsciously dropping the weights. 
  Musculoskeletal changes  
  Musculoskeletal changes can range from weakness and atrophy to actual loss of limb or limb 
function. Either invasion of cancer or complication of treatment can involve the musculoskeletal system. 
Limb amputation is a surgical treatment for bone cancer (sarcoma); bone density and structure can be 
negatively affected by chemotherapy and hormonal therapy. Muscle atrophy can occur after a long-term 
disuse. An exercise programme may need to be modified to accommodate for a cancer survivors’ 
conditions to prevent injuries, in terms of abnormality of the musculoskeletal system and physical 
functions. 
 
 Discussion 
 Although cancer survivors are not as healthy as before the cancer diagnoses, they should not to be 
inactive [4,7]. Physical activity and exercise is a healthy behaviour and is an important issue to discuss as 
a preventive health determinant for cancer survivors. However, prescribing physical activity for cancer 
survivors has a lot of considered issues and is different from healthy people’s recommendations. 
 This article reviews the scientific evidence regarding physical activity for adult cancer survivors, but 
there are some dilemmas and inconclusive points. Numerous studies have been investigated different 
outcomes of physical activity in various group of cancer survivals, and there are not enough strong-
evidence to support the conclusions in some areas. Most studies of physical activity or exercise have been 
done among breast cancer survivors (both during and after treatment) [4], so the evidence in breast cancer 
survivors is quite strong and conclusive, including benefits, programme prescription, and safety. 
 During the past 2 years (2014 - 2015), several studies have been published, and they have focused 
on a variety of outcomes, including benefits of exercise, health outcomes, precautions of exercise among 
cancer survivors, and barriers to exercise. 
 For example, Garland et al. [24] investigated the relationship between level of physical activity and 
telomere length, which is a biomarker to represent cellular aging process, in 392 breast cancer survivors; 
they found that a lack of physical activity was associated with shortened telomere length (aged cell). 
Garland et al. noticed that their study was the first study (published in 2014) to evaluate this relationship 
in early stage breast cancer survivors. The study showed a molecular level benefit of physical activity in 
breast cancer survivors. One study [25] followed up breast cancer survivors at 5 years after a supervised 
group exercise; the results of the study showed positive effects on motivational outcomes in exercise 
group (compared with control group). A study from Australia [26] focused on the barrier of exercise 
among women treated for breast cancer; they found that exercise bra discomfort was a significant barrier 
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to achieve the recommended level of exercise. These studies are examples to show scientific evidence 
that focuses on various points of view about physical activity or exercise in breast cancer survivors.  
 According to the emerging evidence, exercise prescription is an essential part for promoting exercise 
of cancer survivors. However, it does not depend on only biological factors because there are many 
associated factors of exercise behaviours. The social ecological model [29] is a model to understand 
physical activity or exercise behaviours. The model explains the interaction between intrapersonal and 
interpersonal (society, organisations, environment, and policies) factors. People who have different 
intrapersonal and interpersonal factors may need dissimilar approaches. Philip et al. [27] studied physical 
activity preferences of early-stage lung cancer, which found that approximately half of participants would 
be interested in an exercise programme tailored to lung cancer survivors. Overall, an individual needs 
different approaches to participate in physical activity or exercise behaviours because each one has 
diverse intrapersonal and interpersonal factors. 
 Finally, the studies in this field (physical activity or exercise in cancer survivors) have some 
knowledge gaps. As mentioned earlier, most studies have been done in breast cancer survivors, however, 
lung and bronchus cancer are the second most common cancer in both males and females [30]; there are 
fewer studies. There is a need to study several aspects of physical activity in multiple types of cancers. 
 
Conclusions 

 Cancer survivors can have physiological and psychological benefits from physical activity. Cancer-
specific contraindication, risk of injuries, safety, and injury prevention should be concerned prior to 
physical activity or exercise programme. In summary, cancer survivors during or following treatments 
should avoid inactivity; do appropriate type and amount of physical activity, depending on their physical 
conditions. However, the knowledge in some types of cancers is still limited. 
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