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Ugai et al., Nature Reviews Clinical Oncology, 2022

• Since the mid-20th 

century, substantial 

multigenerational 

changes in the exposome 

have occurred.

• Changes in diet, lifestyle, 

obesity, environment, and 

the microbiome. 

• All of this might interact 

with genomic and/or 

genetic susceptibilities.

Stoffal & Murphy, Gastroenterology, 2020





Prevalence¶ of Obesity Based on Self-Reported Weight and Height 

Among US Adults by State and Territory, BRFSS, 2022

*Sample size <50, the relative standard error (dividing the standard error by the prevalence) ≥30%, 

or no data in a specific year.

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011. • 22 states, Guam, Puerto 
Rico, and the Virgin 
Islands had an obesity 
prevalence between 30% 
to 35%.

• 19 states had an obesity 
prevalence between 35% 
to 40%.

• Louisiana, Oklahoma, and 
West Virginia had an 
obesity prevalence of 40% 
or greater.

• Percent of adults a 
with obesity = 41.9%; 
Overweight and 
obesity = 73.6%
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• Overweight or 

obesity are 

directly linked with 

15 types of 

cancer.

• Being active 

lowers the risk of 

9 cancers and 

likely more.



“Integrative oncology is a patient-centered, evidence-informed field of 
cancer care that utilizes mind and body practices, natural products, 

and/or lifestyle modifications from different traditions alongside 

conventional cancer treatments. Integrative oncology aims to optimize 
health, quality of life, and clinical outcomes across the cancer care 

continuum and to empower people to prevent cancer and become active 
participants before, during, and beyond cancer treatment.”

lifestyle modifications 



▪ Natural Products

Dietary supplements
 

▪  Mind and Body

Deep Breathing

Relaxation/Meditation

Yoga/Tai Chi 

Therapeutic Massage

Acupuncture 

▪ Other Complementary Health 
Approaches

Complementary & Integrative Medicine Approaches



SIO-ASCO Guideline Endorsement: 
Key recommendations

In Breast Cancer: Grade A, B (moderate to substantial benefit)

– Music therapy, meditation, stress management, and yoga are recommended for 
anxiety/stress reduction. 

– Meditation, relaxation, yoga, massage, and music therapy are recommended for 
depression/mood disorders. 

– Meditation and yoga are recommended to improve quality of life. 

– Acupressure and acupuncture are recommended for reducing chemotherapy-
induced nausea and vomiting. 







Integrative oncology: Addressing the global challenges of 

cancer prevention and treatment
Jun J. Mao MD, et al 2021

https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Mao%2C+Jun+J


Healthy Lifestyle Recommendations Before, During, 

and After Cancer Treatment

Institution Recommendation

American Society for Clinical 

Oncology (ASCO)

ASCO Guidelines for physical activity, diet, and weight management during and 

after cancer treatment (2022)

American Cancer Society (ACS) ACS Guidelines for nutrition and physical activity during and after cancer 

treatment (2022)

American Institute for Cancer 

Research (AICR)

AICR recommendations for cancer prevention and survival include plant-based 

nutrition, healthy weight, and physical activity (2022)

Society for Integrative Oncology 

(SIO)

SIO Clinical Practice Guidelines on the evidence-based use of integrative 

therapies during and after breast cancer (2017)

National Institutes of Health –

National Cancer Institute (NIH-NCI) 

NIH-NCI Guidelines on physical activity, diet, and weight management for 

cancer patients (2020)

U.S. Centers for Disease Control 

and Prevention (CDC)

CDC’s Division of Nutrition, Physical Activity and Obesity recommends healthy 

behaviors before and after cancer treatment (2022)



Cancer Prevention and Control:
The Mix of Six

• Social Support

• Stress Management

• Sleep

• Physical Activity

• Diet

• Environmental Toxins



Cancer Hallmarks

Hannahan, Cancer Discover, 2022



A phenomena where the 
whole is more than the sum 
of the parts

Synergy



Social Support



“SUPPORT IS THE 
BACKBONE ON 
WHICH ALL OTHER 
LIFESTYLE CHANGES 
WILL EITHER 
SUCCEED OR FAIL”

Anticancer Living



VEGF and Social 
Support

• Lutgendorf et al., Cancer, 2002

Women with ovarian 
carcinoma who reported 
higher levels of social well 
being had lower levels of 
VEGF.



It Takes a Team



Your Team



Sleep



Sleep and Health

• Too little or too much unhealthy (less than 6 and 
more than 8)

• Key time for psychological, physical, and 
biological restoration

• Critical for brain health

• Sleep loss is listed as a “probable” carcinogen



Moller-Vevet et al., PNAS, 2013

Sleep and Genes
• Insufficient sleep and circadian 

rhythm disruption are associated 
with negative health outcomes.

• 1 wk of insufficient sleep alters gene 
expression in human blood cells, 
reduces the amplitude of circadian 
rhythms in gene expression, and 
intensifies the effects of subsequent 
acute sleep loss on gene 
expression. 

• Changes in regulation of gene 
expression and immune and stress 
responses.



Physical Activity



Mathew et al., JCO, 2020



Joint Prevalence of Daily 
Sitting Time and Leisure-
Time Physical Activity Among 
US Cancer Survivors Age 40 
Years or Older, 2007 to 2015

Cao et al., JAMA Oncol. Published online January 6, 2022

Even if you are 
inactive, you can 
decrease risk of 
death if you sit less



• Women who engaged in at 

least 18 MET-hours per week 

had a reduced chance 

colorectal cancer–specific 

mortality 61% and reduced 

overall mortality of 57% 

compared with those who 

exercised the least. 

Meyerhardt et al., JCO, 2006



• Women who increased their physical 

activity (compared to pre levels) had 

a 52% lower risk of colorectal 

cancer–specific mortality 61% and 

reduced overall mortality of 49% 

compared with those with no change 

in activity.

• Recreational physical activity after 

the diagnosis of stages I to III 

colorectal cancer may reduce the 

risk of colorectal cancer–specific and 

overall mortality.

Meyerhardt et al., JCO, 2006



Post-Diagnosis Leisure Time 
Physical Activity

Arem H, et al. J Clin Onc. 2015
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Both resistance and 

endurance exercise are 

necessary to obtain a better 

physiological adaptation and 

a combination of both seems 

to be needed to properly 

tackle the increasing 

prevalence of non-

communicable pathologies.

• Resistance exercise induced 
epigenetic changes in pathways 

associated with energy 

metabolism and insulin sensitivity, 
contributing to healthy skeletal 

muscle. 

• Endurance exercise caused 
modifications in biomarkers 

associated to metabolic 

alterations through changes in 

DNA methylation and the 

expression of specific miRNAs. 

Barron-Cabrera et al., Lifestyle Genomics, 2019



American Cancer Society 
Physical Activity Guidelines

150-300 minutes of moderate-intensity 
physical activity per week

75-150 minutes of vigorous-intensity 
physical activity, or a combination

Getting 300 minutes or even more will 
give you the most health benefits



Movement Goals

● Walk
● Dance
● Elliptical
● Stairs
● Hiking
● Bike
● Swimming
● Pickleball

● Stand up
● Stand up
● Stand up
● Stand up
● Stand up
● Stand up
● Stand up

● Weights
● Resistance 

Bands
● Yoga
● Body Weight 

Resistance
● Sit to Stand



Diet



Red Meat

Armstrong and Doll, 1975, in Willett, 1995



Colorectal 
Cancer 

Recurrence or 
Death and the 
Western Diet
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Meyerhardt et al., JAMA, 2007



Your Body is 
Mostly Microbes



A tale of team science
Photo credit: Khriszha Quema-Yee, PICI



A: Kaplan-Meier plot comparing progression free survival intervals by dietary fiber intake among patients 

who received ICB. B: Kaplan-Meier plot comparing progression-free survival intervals by combined dietary 
fiber and probiotic status among patients who received ICB.
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GBD 2017 Diet Collaborators, The Lancet, Published online April 3, 2019



Diet and the Cancer Hallmarks

Steck & Murphy, Nature Reviews Cancer, 2020





Health-Supporting 
Dietary Pattern

• Vegetables

• Fruits

• Grains

• Beans and legumes

• Nuts and seeds

• Lean clean animal 
protein



Eating by Food 

Groups

o Alliums

o Cruciferous 
vegetables

o Low-glycemic 
root vegetables

o Fruit (limited)



Stress and Stress 
Management



The Stress Response 
and  Regulation of 

the Tumor 
Microenvironment



Cancer Hallmarks
• Sustaining proliferative signaling

• Evading growth suppressors
• Resisting cell death
• Enabling replicative immortality

• Inducing or accessing vasculature

• Avoiding immune destruction

• Activating invasion and metastasis
• Senescent cells
• Deregulating cellular metabolism

• Genome instability and mutation

• Tumor-promoting inflammation

• Unlocking phenotypic plasticity

• Nonmutational epigenetic reprogramming

• Polymorphic microbes
Hannahan, Cancer Discover, 2022



Stress Management



Mind-body Programs

• Cognitive 
Behavioral 
Therapy

• Support Groups

• Journaling

• Gratitude

• Yoga

• Tai Chi/Qigong

• Meditation

• Breathing
• Emotional 

Expression 

• Expressive Arts



Maroto-Rodriguez et al., Mayor Clinic Proceedings, 2023

(1) “Mediterranean food consumption,”
items on food intake (eg, sweets, legumes, 
red meat, fruits, and nuts)

(2) “Mediterranean dietary habits,”
with items about habits and practices
around meals (e.g., limiting salt at meals
and consumption of healthy beverages)

(3) “physical activity, rest, social habits
and conviviality,” with items on resting
and collective activities (eg, regular naps,
sedentary habits, collective sports, and 
socializing with friends)
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ACS Guidelines Score and Colorectal 
Cancer Incidence
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Thomson et al., Cancer Prev Res, 2014
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ACS Guidelines Score and Colorectal 
Cancer Mortality
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Van Blarigan et al., JAMA Oncology, 2018

The more guidelines followed, the lower the risk

Number of Guidelines Followed

Colorectal Cancer 
Recurrence or 

Death Based on 
ACS Guidelines

Adherence to the ACS 
guidelines (score of 5-6) 
was associated with a 9.0% 
absolute reduction in the 
risk of death at 5 years 
compared with a score of 
0 to 4



Colorectal Cancer 
Recurrence or 

Death Based on 
ACS Guidelines

(Including alcohol)
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Van Blarigan et al., JAMA Oncology, 2018

The more guidelines followed, the lower the risk

Number of Guidelines Followed



A phenomena where the 
whole is more than the sum 
of the parts

Synergy



What to Strive For!
• Harness your team: make groups or 

join groups to help make change 
happen

• Meditation – at least 10 minutes/day 

• Sleep 7-9 hours; establish and keep a 
routine

• Exercise – 6 days a week – 30-60 
minutes; limit sitting; keep moving

• Food 90/10

• Watch your environmental exposures



The more you practice 
the better you get….

It is a practice…



What is your next 
step?

Start Anticancer 
Living Today!
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