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INTRODUCTION

Physical exercise has been well documented on physical fitness, func-

tional capacity, cardiovascular disease, reduced risk of mortality and 

even cancer prevention. 

Recent experimental research revealed that voluntary exercise leads to 

a significant reduction in tumor size and tumor growth across several 

murine models [1]. 

Increased immune cell functions and the influx of immune cell as 

well as changes of body composition, systemic inflammation have been 

suggested to a significant role. Different type and different mode of exer-

cise interventions have been analyzed in the caner populations and have 

resulted in general recommendations for increasing physical activity. 

These kinds of physical activity contributes to enhanced to health and 

utilitarian outcomes in cancer populations irrespective of the cancer 

type and stroma.

Exercise interventions at moderate and vigorous intensity are reported 

to safe and evaluated in fitness improvement such as VO2 max, VO2 

peak and muscle strength compare to at a lower level of exercise intensity 

[2]. Lower exercise intensity also revealed the enhancement of health-re-
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PURPOSE: Cancer is a disease affecting millions of people and one of the primary causes of death worldwide like cardiovascular dis-
eases. Nonpharmacological and nonoperative methods such as proper exercise-intervention, nutrition, maintaining the activity of daily 
living (ADL), psychological methods can also improve the physical function, cancer progression, and health-related quality of life 
(HRQOL). However it is extremely important, little light shed on the impacts of exercise-intervention on cancer prevention and treat-
ments. Therefore, the purpose of this study was to analyze the impacts of nonpharmaceutical approaches such as diverse exercise-inter-
vention on cancer prevention and treatments with psychological and physiological health for cancer patients. Moreover, this paper 
wants to combine knowledge regarding the many experimental papers and systemic reviews of cancer researches and exercise inter-
vention liter-ature. 

METHODS: A meta-analysis and systemic reviews of the impacts of an exercise intervention on cancer prevention and treatments were 
conducted to the PRISMA guidelines. 20 research articles were selected for final inclusion and extraction. And electronic analysis such 
as PubMed, Google scholar was carried for this study up to May 2020. The search keyword was ‘exercise-intervention and cancer’. 

RESULTS: We can suggest that physical exercise-intervention might be a suitable combination partner to exercise-related immune ther-
apy in the prevention, delay, and treatment of cancer patients. Moreover, physical exercise-intervention directly enhances the QOL, 
ADL, healthy life, and even resilience of cancer patients. 

CONCLUSIONS: Therefore, these exercise interventions can be effective at reducing cancer symptoms, and enhancing cancer treat-
ments for diverse and many cancer patients. Reversing low muscle mass can enhance cancer therapy outcomes and mortality. Nutrition 
strategies also might be helpful. A Follow-up study about specific high-quality tailoring exercise-intervention program on counteracting 
cancer symptoms, cancer prevention and treatment, physiological and psychological health and HRQOL is urgently needed in this 
area. 
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lated quality of life (HRQOL), fatigue, and depression in cancer popula-

tions. 

Numerous experimental and review researches underlined the bene-

fits of exercise interventions during active cancer treatment with positive 

effect on several side effects [3-5]. Generally, exercise augments in stroke 

volume and cardiac output to meet oxygen demands, and further 

changes of blow flow. Therefore, metabolic rate and metabolism goes up. 

Endocrine system also involved in incorporating the physiological re-

sponses during rest and physical exercise. Catecholamine hormones are 

reported to significantly increased during exercise from the adrenal 

glands by affecting metabolic process and immune system. Therefore, 

these hormone activates the heart rate, blood glucose, metabolic rates 

and immune responses. Catecholamine-mediated direct impacts of ex-

ercise on cancer cell research was already performed in Copenhagen 

team among breast cancers [5]. 

Exercise-induced mobilization of NK cells is supposedly induced by 

an increase in catecholamines. NK cell mobilization is achieved after 30 

min of physical activity. This normally function to clear virus infected 

and transduced cells [1]. Therefore, this kinds of hormones can be im-

portant factor in the physical exercise associated enhanced tumor con-

trol by several lymphocytes. Exercise-mediated myokines such as IL-6 

activate the mobilization of NK cells and immune system. 

It was well documented the physical exercise intervention impacted 

on favorable effects irrespective of the exercise timing (pre-treatment, 

during cancer treatment, and post treatment). However, the timing of 

exercise-intervention can be the important factor of cancer type and 

cancer adjuvant treatment period [2]. These treatments highlights the 

enormously positive effects on depression, anxiety, sleep pattern, physi-

cal conditions and cancer-related fatigue [2].   

Resistance training increased muscle mass, NK cell and NKT cell 

function of TNF- [6] of breast cancer patients. Moderate-intensity exer-

cise improved NK cell immune recovery for hematopoietic stem cell 

transplantation pediatric patients [7].

One of the research about the connection between immunity and ag-

ing revealed that immunosenescence is caused by reduced cytotoxic 

ability of NK cells, thymus atrophy, reduced naïve T cell, and declined B 

cell function [8]. 

Moreover, physical inactivity and unhealthy metabolic conditions 

were connected with the decreased NK cell function. Regular physical 

exercise improves immune responses and reverses the effect of immu-

nosenescence with aging. This may be due to the systemic inflammation 

reduction, stress reduction, enhanced regulatory T cell function, and in-

creased immunosurveillance [9,10]. Therefore, physical exercise can be a 

powerfully practical intervention for elderly people and patients living 

with some type of cancer. 

Cancer is a disease affecting millions of people and one of the prima-

ry causes of death worldwide like cardiovascular diseases. Nonpharma-

cological and nonoperative methods such as proper exercise-interven-

tion, nutrition, maintaining activates of daily living (ADL), psychological 

methods can also improve the physical function, cancer progression, 

and HRQOL [11].  

However, although it is extremely important, little light shed on the 

impacts of exercise intervention on cancer prevention and treatments. 

Therefore, the purpose of this study was to analyze the impacts of non-

pharmaceutical approach such as diverse exercise-intervention on cancer 

prevention and treatments with psychological and physiological health 

for cancer patients. And moreover, this paper want to combine knowl-

edge regarding the many experimental papers and systemic reviews of 

cancer researches and exercise intervention literature. 

METHODS

A meta-analysis and systemic reviews of the impacts of exercise inter-

vention on cancer prevention and treatments were conducted with re-

gard to the PRISMA guidelines. 20 research articles were selected for fi-

nal inclusion and extraction. 

And electronic analysis such as PubMed, Google scholar was carried 

for this study up to May, 2020. The research title was ‘exercise-interven-

tion and cancer’. 

Cancer is a disease affecting millions of people and one of the prima-

ry causes of death worldwide like cardiovascular diseases. Nonpharma-

cological and nonoperative methods such as proper exercise-interven-

tion, nutrition, maintaining activates of daily living (ADL), psychological 

methods can also improve the physical function, cancer progression, 

and HRQOL [11].  

One of the important research about exercise and cancer reported 

that an intrinsic flaw in the cytotoxic capacity of NK cells turned up in 

sedentary elderly people but not in active elderly people who execute 

daily physical activity [12]. 

There is a home-based exercise intervention research for stomach can-

cer patients receiving oral chemotherapy, In this study, 8 weeks of home- 

based intervention impacts on cancer related fatigue, anxiety, QOL, and 
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NK cell ratio for stomach cancer patients receiving oral chemotherapy 

after surgery [13]. 8 weeks of exercise education and home- based exer-

cise were performed for this patients. The QoL and NK ratio of exercised 

group increased while that of the control group decreased. It highlights 

that home- based exercise program is safe and practical treatments for 

cancer patients during chemotherapy. 

This was explained by the another research results of habitually active 

elderly people have much higher NK cells cytotoxic activities [12]. Gen-

erally, 51Cr release assay, IL-12 and INF- assay can demonstrate the NK 

cell activity.

Many research revealed that an association of lower NK cell activity 

with an increased risk of cancer development. Leptin, adiponectin from 

excessive body fat mass affect systemic inflammation and immune sys-

tems. 

It was well known that NK cells are the first line of defense against 

malignant cells and NK cell functions are severely impaired with seden-

tary life and obesity. Impaired NK cell functions were evaluated with di-

et-induced obese rats. 

However, NK cell function was reactivated by the 3 months of nutri-

tion and exercise combined programs [14]. Bariatric surgery, diet and 

physical activity were reactivated NK cell function. 

It might be the cause of exercise-induced INF- and IL-15 signaling in 

NK cell cancer immunotherapy. Immunotherapy has emerged over the 

past more than 10 years next to chemotherapy, radiation, and surgery 

[14,15]. INF- also upregulates the function and differentiation of im-

mune cells such as NK cells and T cells. 

Circulating leptin, inflammatory cytokines, adipokines were closely 

involved with the cancer risks and it can be reversed by the regular 

physical exercise. 

The cancer cells killing mechanisms by NK cells was the uptake of tu-

mor antigens by dendritic cells and the induction of tumor-specific T 

cell responses [16,17]. 

Activated NK cells express the -adrenergic receptors, which was in-

duced by the epinephrine by physical exercise. NK cells also substantial 

role for the anti-cancer effects in the absence case of T cells, B cells and 

dendritic cells responses. Therefore, it can be possible of early cancer 

cells surveillance, while T cells, B cells and dendritic cells play an impor-

tant role against established tumor [1]. Exercise-mediated positive altera-

tion in body mass index, hormonal status, systemic inflammation have 

been suggested to play an important role. Interleukine-6 (IL-6) is well 

noted to be pro-inflammatory myokine of chronic inflammation and 

bacterial infections, which is released by contracting muscles [1]. Re-

leased IL-6 also activates NK cells mobilization and immune activation 

with enhanced level of epinephrine as well as AMPK signaling and cel-

lular metabolism.

There were many research efforts were undertaken about ‘exercise 

and cancer’ researches. The harvest of T cells was possible by physical 

exercise prior to surgery. 

It also enhance the T cells function before surgery. Muscle mass is also 

an important role in cancer patients. Muscle is an important tissue for 

normal ADL status of cancer patients. It is the site of myokine produc-

tion and strength, mobility, balance, and movement is urgently needed 

to cancer patients by the combined help of physical exercise and protein 

supplements [17]. Optimal energy intake and regular physical exercise-

intervention were needed not only avoid weight loss but also to maintain 

muscle mass by stimulating protein synthesis and suppressing protein 

breakdown [18,19]. 

It was well reported that many cancer patients experience poor nutri-

tional status, which lethally effects clinical outcomes. Poor nutritional 

status is primarily manifested by severe muscle mass depletion [11,18]

whereas only 10% of cancer patients are underweight. 

Low muscle mass is common phenomenon irrespective of the stage of 

cancer [11]. It is also an health predictor such as cancer progression and 

surgical complications as well as ADL and physical function status. 

Therefore, reversing low muscle mass combined by continuous physi-

cal exercise and protein supplements can enhance the symptom, mobili-

ty, progression, even mortality. 

Proper protein supplementation (1.0-1.5 g/kg/day, 15-20% of total 

calory intake) is an important for maintaining muscle mass because of 

its anabolic stimulus [17].

Prostate and melanoma showed physical exercise associated with 

higher risks of cancer in the exercised people, whereas physical exercise-

intervention is associated with lower risks of many cancer types.

One of the systemic reviews of exercise and cancer literature reveals 

that exercise intervention are well established tool as beneficial and safe 

for many cancer patients and this also contributes to enhanced func-

tional outcomes and health of cancer population. However, this research 

suggest that therapeutic exercise is additionally recommended as a reha-

bilitative approach for cancer patients experiencing more specific func-

tional disability [2].

Resistance training has a beneficial impacts on the NK and natural 

killer T cell (NKT) expression of TNF- indicating useful tools of im-
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proving inflammatory profile in breast cancer survivors [6]. Moderate 

-intensity exercise program was also impacts on the NK cell immune re-

covery in pediatric patients after hematopoietic stem cell transplantation 

[7]. 

Even single bout of physical exercise has ‘immuno-enhancing’ effects 

and has been used to efficiently enhance vaccine responses in cancer pa-

tients. This might be due to the inflammation reduction, thymic mass 

maintenance, immune enhancement and improved immunosurveil-

lance (by Treg cell) [10]. 

We can suggest that physical exercise-intervention might be a suitable 

combination partner to immune therapy in the prevention, delay and 

treatment of cancer patients. Moreover, physical exercise-intervention 

directly enhance the QoL, ADL, healthy life and even resilience of can-

cer patients.          

Therefore, these exercise interventions can be effective at reducing 

cancer symptoms,  and cancer treatments for diverse and many cancer 

patients. Reversing low muscle mass has the possible to enhance cancer 

therapy outcomes and mortality [11]. Nutrition strategies also might be 

helpful. 

Follow-up study about dietary intervention through the intake of zinc, 

glutamine, n-3 polyunsaturated fatty acids and specific high-quality tai-

loring exercise-intervention program on counteracting cancer symp-

toms, cancer prevention and treatment, physiological and psychological 

health and QoL is urgently needed in this area. 

CONCLUSIONS 

This study analyzed physical exercise-intervention might be a suitable 

combination partner to immune therapy in the prevention, delay and 

treatment of cancer patients. Moreover, physical exercise-intervention 

directly enhance the QoL, ADL, healthy life and even resilience of can-

cer patients. Therefore, these exercise interventions can be effective at re-

ducing cancer symptoms, and cancer treatments for diverse and many 

cancer patients. Reversing low muscle mass has the possible to enhance 

cancer therapy outcomes and mortality. Nutrition strategies also might 

be helpful. 

Follow-up study about dietary intervention through the intake of zinc, 

glutamine, n-3 polyunsaturated fatty acids and specific high-quality tai-

loring exercise-intervention program on counteracting cancer symp-

toms, cancer prevention and treatment, physiological and psychological 

health and QoL is urgently needed in this area. 
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