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❑Most cancers arise from a complex etiology involving genetic, 
environmental and lifestyle factors, and their interactions, and there is 
great need and opportunity for cancer prevention through lifestyle 
change. Increasingly, recognition of the role of host factors in cancer 
survival has supported the increased focus on lifestyle changes to 
improve these factors.

❑Some of the major risk factors associated with cancer include physical 
inactivity, sedentary behavior, and obesity.



the International Agency for Research on Cancer (IARC) established that 
there is convincing evidence that excess body fatness (i.e., highest BMI 
category evaluated versus normal BMI of 18.5–24.9 kg/m/2 ) is associated 
with an increased risk of at least 13 different types of cancers. 



❑An estimated 30–40% of cancers can be prevented through changes 
in modifiable lifestyle and environmental risk factors known to be 
associated with cancer incidence.

❑Decades of epidemiologic research have identified a physically active 
lifestyle as protective against the occurrence of some common 
cancers, but comprehensive reviews were lacking.



Cancer Overall Evidence Grade Approximate % Relative Risk 
Reduction

Dose-response? Grade

Bladder Strong 15% Yes, moderate

Breast Strong 12 – 21% Yes, strong

Colon Strong 19% Yes, strong

Endometrium Strong 20% Yes, moderate

Esophagus (adenocarcinoma) Strong 21% No, limited

Gastric Strong 19% Yes, moderate

Renal Strong 12% Yes, limited

Lung Moderate 21 – 25% Yes, limited

Hematologic Limited Variable effect sizes Not assignable

Head & Neck Limited Variable effect sizes Not assignable

Ovary Limited 8% Yes, limited

Pancreas Limited 11% No, limited

Prostate Limited Variable effect sizes Not assignable

Brain Grade not assignable Variable effect sizes Not assignable

Thyroid Limited 0 Not assignable

Rectal Limited 0 Not assignable

2018 Physical Activity Guidelines Advisory Committee Evidence on Relationship 
between Physical Activity and Risk of Developing Invasive Cancer



All-cause Mortality

Cancer Evidence Grade Approximate % Relative Risk 
Reduction

Breast Moderate 48%

Colorectal Moderate 42%

Prostate Limited 37-49%

Cancer-specific Mortality

Breast Moderate 38%

Colorectal Moderate 38%

Prostate Moderate 38%

2018 Physical Activity Guidelines Advisory Committee Evidence on Relationship Between 
Physical Activity and Mortality in Cancer Survivors



Hypothesized biologic mechanisms linking physical activity, excess body fat, and sedentary 
behavior to cancer risk.



EMERGING HYPOTHESES

❑Physical activity is hypothesized to affect the balance between 
reactive oxygen species (ROS) and antioxidant defenses that can 
result in oxidative stress. ROS may cause chromosomal 
abnormalities, DNA damage, and mutations in tumor-suppressing 
genes. Acute exercise appears to promote oxidative stress and a 
pro-oxidant environment but as physical activity is repeated, 
adaptations to this stress occur and eventually antioxidant 
defenses are built up.



❑A similar pattern emerges from the relationship between physical 
activity and immune function, whereby the body responds differently to 
acute and prolonged bouts of exertion. Bouts of unusually heavy and/or 
long exertions (e.g., running a marathon) can lead to transient immune 
dysfunction, while shorter duration aerobic physical activity stimulates 
short-term increases in immunoglobulins, neutrophils, natural killer 
cells, cytotoxic T cells, and immature B cells, which over time, enhance 
immunosurveillance .

EMERGING HYPOTHESES



❑Physical activity may affect the development of cancer through 
epigenetic alterations to chromosomes, DNA methylation, expression 
of microRNA, and chromatic structure. Telomere length, a prognostic 
marker of aging and disease, has been shown to be longer in men with 
healthy eating and exercise habits.

EMERGING HYPOTHESES



The association between physical activity (PA) intensity and certain cancer 
sites, such as breast and colon cancers, is dose dependent and has a greater 
risk reduction associated with vigorous physical activity (VPA) compared with 
lower intensities. 

Although VPA is time efficient, structured exercise bouts may not be feasible or 
appealing to most middle-aged adults. Vigorous intermittent lifestyle physical 
activity (VILPA) refers to brief and sporadic (eg, up to 1-2 minutes [min]) bouts 
of VPA during daily living, eg, bursts of very fast walking or stair climbing.

 A recent study found a beneficial association of daily VILPA with total cancer 
mortality, although the low number of cancer deaths precluded a detailed 
dose-response examination.

Vigorous Intermittent Lifestyle Physical Activity and Cancer Incidence Among Nonexercising Adults
The UK Biobank Accelerometry Study.  Emmanuel Stamatakis, et al.(2023)





This cohort study found that daily VILPA duration was inversely associated with 
incident cancer risk in a near-linear manner, with steeper dose-response for PA-
related cancers. As few as 4 to 5 min of VILPA daily was associated with a 
substantially lower cancer risk.

With little variation between bouts of up to 1 or 2 min, a minimum of 3.4 to 3.6 min 
of VILPA/d was associated with a 17% to 18% reduction in total incident cancer risk 
(compared with no VILPA). The study sample median of 4.5 VILPA min/d was 
associated with a 31% to 32% reduction in PA-related cancer incidence. 

For comparison, 1 metabolic equivalent unit increase in cardiorespiratory fitness 
(3.5 mL of oxygen uptake/kg/min) is associated with a 7% reduction in total cancer 
risk.



Physical Activity before or after cancer diagnosis was associated with 
statistically significant decreased hazards of cancer-specific and all-
cause mortality in at least 11 different cancer sites. In addition, we 
found that hazard of CVD mortality among cancer survivors was also 
reduced with PA.

Physical Activity and Mortality in Cancer Survivors:
A Systematic Review and Meta-Analysis(136 studies). Christine M, at al.(2019)



PHYSICAL ACTIVITY AND EXERCISE RECOMMENDATION

▪ Specific recommendations for physical activity include aerobic 
exercise, resistance training, or a combination of both for expected 
patient benefits.

▪ Greater amounts of physical activity, particularly moderate-to-
vigorous–intensity physical activity, conferred a greater risk 
reduction for breast cancer-specific and all-cause mortality.









THANK YOU FOR YOUR ATTENTION
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