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Obesity

• Defined as the presence of excess body fat

• Adipose tissue is metabolically active and critical to 

health

– Storage of energy for periods of fasting

– Cushioning to protect organs and bones from injury

– Important for maintaining body temperature

– Endocrine functions: production of hormones such as leptin, 

adiponectin, angiotensin, estradiol

– Involved in production of other important proteins: aromatase, 

cytokines

• Not all body fat is equal: visceral fat may be more 

metabolically active than subcutaneous



Pulmonary disease
abnormal function

obstructive sleep apnea

hypoventilation syndrome

Nonalcoholic fatty liver 

disease
steatosis

steatohepatitis

cirrhosis

Coronary heart disease

Diabetes

Dyslipidemia

Hypertension

Gynecologic abnormalities
abnormal menses

infertility

polycystic ovarian syndrome

Osteoarthritis

Skin

Gall bladder disease

Cancer
breast, endometrial, ovarian, 

prostate, colorectal, 

esophagus, pancreas, liver

kidney, gall bladder

Phlebitis
venous stasis

Gout

Medical Complications of Obesity

Idiopathic intracranial 

hypertension

Stroke

Cataracts

Severe pancreatitis



https://www.aicr.org/learn-more-about-cancer/infographics/infographic-obesity-and-

cancer.html



Possible biologic mechanisms

• Comorbid conditions such as 

diabetes

• Inflammation

• Alterations in hormone, 

growth factor levels



Body Mass Index (BMI)

BMI = weight (kg)/ height (m2)

NHLBI BMI Calculator: https://bit.ly/29ubNRk

Weight status category       BMI

Under weight < 18.5

Healthy weight 18.5 – 24.9

Overweight 25.0 – 29.9

Obese I 30.0 – 34.9

Obese II 35.0 – 39.9

Extreme obesity ≥ 40.0



Source: Behavioral Risk Factor Surveillance System, CDC.

Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2011

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

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

compared to prevalence estimates before 2011.



Source: Behavioral Risk Factor Surveillance System, CDC.

Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2012

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

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

compared to prevalence estimates before 2011.



Source: Behavioral Risk Factor Surveillance System, CDC.

Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2013

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

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

compared to prevalence estimates before 2011.



Source: Behavioral Risk Factor Surveillance System, CDC.

Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2014

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

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

compared to prevalence estimates before 2011.



Source: Behavioral Risk Factor Surveillance System, CDC.

Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2015

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

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

compared to prevalence estimates before 2011.



Source: Behavioral Risk Factor Surveillance System, CDC.

Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2016

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

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

compared to prevalence estimates before 2011.



Source: Behavioral Risk Factor Surveillance System, CDC.

Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2017
¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011.

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



Body Mass Index (BMI)

Strengths Limitations

• Provides a more accurate 

measure of total body fat 

compared with the assessment 

of body weight alone.

• Inexpensive, easily calculated

• Most practical method of 

assessing body composition in 

the clinic, and for large 

research studies.

• Cannot differentiate between 

adipose (fat) tissue and lean 

(muscle) tissue.

• Overestimates body fat in 

persons who are very 

muscular.

• Underestimates body fat in 

persons who have lost 

muscle mass (example: 

many elderly)



Cespedes Feliciano EM, Kroenke CH, Caan BJ. The Obesity Paradox in Cancer: How Important Is Muscle? 

Annu Rev Nutr 2018;38:357-379. PMID: 29727593 



Other methods of measuring body 

composition (primarily used in research)

Method Strengths Limitations

Computed tomography 

(CT)

Can quantify adipose vs. 

lean body mass

Expensive

Limited availability

Magnetic resonance 

imaging (MRI)

Can quantify adipose vs. 

lean body mass

Expensive

Limited availability

Dual X-ray 

absorptiometry (DEXA)

Can quantify adipose vs. 

lean body mass

Moderately expensive

Limited availability





Body fat percentage

Women Men

Essential fat 10–13% 3–5% 

Athletes 14–20% 6–13% 

Fitness 21–24% 14–17% 

Average 25–31% 18–24% 

Obese 32%+ 25%+ 

https://www.acefitness.org/education-and-resources/lifestyle/tools-calculators/percent-

body-fat-calculator



Impact of obesity on cancer treatment 

and outcomes

• People who are obese are less 

likely to participate in cancer 

screening programs or preventive 

testing

• Obesity can alter the accuracy of 

cancer diagnostic testing, such as 

hemodilution of tumor biomarkers 

and reduced imaging quality



Impact of obesity on cancer treatment 

and outcomes

• Obesity increases risk of 

complications following surgical 

resection

• Unclear how to dose chemotherapy 

and radiation for overweight and 

obese patients

• Obesity is associated with 

increased risk of thromboembolism 

in individuals receiving 

chemotherapy

• People who are obese often have 

co-morbid health conditions



Weight/body composition changes 

during cancer treatment

• Not all patients lose 

weight during cancer 

treatment, some 

treatment regimens are 

associated with weight 

gain

• Body composition may 

also change – such as 

increased adiposity and 

decreased muscle



Sarcopenia
Degenerative loss of skeletal muscle mass, quality and 

strength typically associated with aging.

Cancer and/or its treatment may contribute to accelerated 

aging (Hurria et al, 2018, PMID: 30372283)



During cancer treatment

Nutrition*

• Prevent nutrient deficiencies

• Consume enough dietary 

protein to maintain/build 

muscle

• Minimize the impact of 

treatment-related side effects

Physical activity*

• Try to move every day

* Specific plans should be tailored to the 

individual’s needs and abilities.



After cancer treatment is completed

Nutrition*

• Watch portion sizes

• Eat a variety of fruits, vegetables, whole 

grains to prevent nutrient deficiencies

Physical activity*

• Move more and sit less throughout the day!

• Do at least 150 minutes (2 hours and 30 

minutes) a week of moderate-intensity 

aerobic exercise

• Muscle-strengthening resistance exercise 

at least 2 days per week.

* Specific plans should be tailored to the individual’s 

needs and abilities.

Goals: Achieve (or maintain) a healthy weight and muscle mass



dietandcancerreport.org

wcrf.org/cancer-prevention-recommendations



http://napchallengedc.org   OR    http://napchallenge.org/



https://www.wcrf.org/dietandcancer/exposures/body-fatness



https://www.asco.org/practice-guidelines/cancer-care-initiatives/prevention-

survivorship/obesity-cancer
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Certified Specialist in Oncology 

Nutrition (CSO)

• Specialty certification administered by the Commission on Dietetic 

Registration

• Board certification is granted to registered dietitians in recognition of 

documented oncology practice experience and successful completion 

of an examination in oncology nutrition

• Provides potential employers, oncology patients and caregivers with a 

tool to evaluate the expertise of the dietetics professional providing 

oncology nutrition service

• There are currently 750 CSOs in the United States and Canada       

(16 in Maryland!)

https://www.cdrnet.org/certifications/board-certification-as-a-specialist-in-oncology-nutrition

https://www.cdrnet.org/certifications/board-certification-as-a-specialist-in-oncology-nutrition


Other methods of measuring body 

composition (primarily used in research)

Method Strengths Limitations

Hydrostatic 

(underwater) weighing

Considered the gold 

standard

Limited availability

Burdensome/traumatic for participants

Computed tomography 

(CT)

Can quantify composition 

in specific body parts

Expensive

Limited availability

Magnetic resonance 

imaging (MRI)

Can quantify composition 

in specific body parts

Expensive

Limited availability

Dual X-ray 

absorptiometry (DEXA)

Can quantify composition 

in specific body parts

Moderately expensive

Limited availability

Bioelectric impedence 

analysis (BIA)

Portable Somewhat expensive

Highly dependent on hydration status, 

time of day

BodPod Low participant burden Moderately expensive

Limited availability

Skin fold 

measurements

Relatively inexpensive

Portable

Not very accurate

Significant variation between operators



Cancer risk associated with 5 unit 

change in BMI

http://wcrf.org/int/cancer-facts-figures/link-between-lifestyle-cancer-risk/cancers-linked-greater-body-fatness



Cancer preventability estimates for 

body fatness

http://wcrf.org/int/cancer-facts-figures/preventability-estimates/cancer-preventability-estimates-body-fatness







dietandcancerreport.org

The Third Expert Report: Online access



https://www.wcrf.org/sites/default/files/energy-balance-and-body-fatness.pdf



https://www.wcrf.org/sites/default/files/Energy-Balance-Graphical-Abstract-WEB.pdf




