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Sharp increase in obesity in US adults in recent decades

Negative economic and health effects of obesity, including several 
forms of cancer - obesity-related healthcare costs estimated at 
$147Billion annually (Finkelstein et al. 2009)
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Global Trends in Obesity by Sex, Adults 30+: 
2005 vs. 2015 (projected)

Males, 2005 Females, 2005

Females, 2015Males, 2015

World Health Organization



Rates of Overweight in U.S. Children Lead the World: 
Percentage of Children Meeting Criteria for Overweight

Males

0-4.9%
5-9.9%
10-14.9%
15-19.9%
20-24.9%
25-29.9%
30-34.9%
≥ 35%

Spruijt-Metz D, J for Research on Adolescence, 2010; in press.
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NHANES sample = 6329 individuals with at least one valid day of accelerometer 
wear

Troiano et al. Med Sci Sports Exerc, 2008; Vol. 40, No. 1, pp. 181–188. 

Self Reports of Physical Activity Routinely 
Over-estimate Amount of Physical Activity, 

2003-04



Healthy Eating Index Components
Prevalence of Not Meeting Food Group Guidance

8

Krebs-Smith, S et al 2009



Body Mass Index and Cancer Mortality: Women

Calle et al. NEJM 348:1625-38, 2003

20% of  cancer 
deaths in 
women



Obesity and Cancer Risk

Fair AM, Montgomery K. Methods Mol Biol 472:57-88, 2009.



BMI Associations Vary by Type of Cancer
Men Women

Lancet, 371: 569 - 578, Feb 2008



Physical Activity & Cancer: Epidemiology

Cancer 
Number of 

Studies 
Decrease 

Risk 
Countries 
Involved 

Colorectal   50 Yes N Amer, Eu, 
Asia, Aus, NZ 

Breast   57 Yes N Amer, Eu, 
Asia, Aus 

Prostate 36 No N Amer, Eu, 
Asia 

Endometrial 15 Yes N Amer, Eu, 
Asia 

Lung 21 Yes US, Eu 

 

 

I-Min Lee, Cancer Epid Prev, 2006



Physical Activity, Body Fatness, and 
the Risk of Cancer

AICR/WCRF 2007



Food, Nutrition, Physical Activity, and the 
Prevention of Cancer



Meta-analysis Evaluating Measures of 
Adiposity at Breast Cancer Diagnosis and 

Subsequent Prognosis

Goodwin, P. In: Psychosomatic Obstetrics and Gynecology, Bitzer J. and Stauber M. (Eds); 
Monduzzi Editore, International Proceedings Division, Bologna (Italy), p491-496, 1995. 

Recurrence at 5 yrs
HR (95% CI)

Death at 10 yrs
HR (95% CI)

↑ Body Weight 1.78 (1.50-2.11) 1.36 (1.19-1.55)

↑ BMI 1.91 (1.52-2.40) 1.60 (1.38-1.76)



Post Diagnosis Physical Activity and 
Breast Cancer Survival: Meta-analysis

Ibrahim EM and Al-Homaidh A. Med Oncol. 2010 

Overall
HR (CI)

ER status 
HR (CI)

ER+ ER-

All cause mortality 0.59
(0.53-0.65)

0.36 
(0.12-1.03)

1.07 
(0.58-1.98)

Breast cancer 
mortality

0.66
(0.57-0.77)

0.50
(0.34-0.74)

0.91
(0.43-1.94)

Breast cancer 
recurrence

0.76
(0.66-0.87) N/A N/A

• Meta-analysis using 6 studies that investigated association between PA and breast 
cancer outcome

• Includes randomized, case-control, cohort, or observational clinical studies
• Total N = 12,108



Physical Activity After Breast Cancer Diagnosis

MET is Metabolic Equivalents 
9 - 20 MET-hr/wk is about 150 to 225 min walking/wk

Holmes M, et al. JAMA 2005; Nurses’ Health Study
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The Women’s Interventional Nutrition 
Study (WINS)

Randomized 2400 women 
with early-stage breast 
cancer to low-fat diet 
intervention or control 
group

Intervention involved one-
on-one meetings with 
dietician, cooking classes

WINS diet: reduce fat to 
15% of total calories

Chlebowski R,et al.  JNCI, 2006.



WINS Results by Hormonal Subtype
ER Positive

ER Negative

Chlebowski R, JNCI 
2006



The Women’s Healthy Eating and Living 
Study (WHEL)

Included 3088 women with 
early-stage breast cancer 

Randomized to phone-
based diet intervention or 
control 

WHEL Diet:
• High fruits and vegetables

• Low fat

• High fiber

Pierce JP, Lancet 2007



No Impact of WHEL Dietary Intervention on 
Breast Cancer Disease-Free Survival

Pierce JP, et al., Lancet 
2007



Pierce JP, et al. J Clin Oncol; 25:2345-2351 2007

Survival after WHEL Study Enrollment 
by Four Diet & Physical Activity Categories 

(observational cohort)



Exposures
Physical

Diet Body Size Activity

Mechanisms Growth 
Factors

Insulin 
Resistance

Chronic 
Inflammation

Steroid 
Hormones

Gene 
Variants

Biomarker
s

Endpoints
Carcinogenesis

IGF-1
IGFBP-3 

Insulin 
C-Peptide

HbA1c

IL-6 
CRP 

TNF-α

Estrogen 
Progesterone

SHBG 

Proposed Mechanisms that Link 
Energy Balance and Carcinogenesis

Gunter MJ, et al. 2006



Insulin and Breast Cancer Prognosis

N Hormone Results

Goodwin 312 Insulin 2-fold risk of recurrence and 
3-fold risk of death in highest 

vs. lowest
Pollak 661 C-peptide Sig. higher risk of recurrence 

in quartile with highest c-
peptide vs. lowest

Pasinisi 110 Metabolic 
syndrome

3-fold risk of recurrence in 
women with high glucose 

and visceral adiposity
HEAL 538 C-peptide and 

Insulin
2-fold risk of breast cancer 

death in top vs. bottom tertile



Jiralerspong S, et al. JCO 27:3297-3302, 2009

Proportions of Pathologic Complete Response (pCR) 
between Study Groups of Breast Cancer Patients



Goodwin PJ, et al. J Clin Oncol; 27:3271-3273, 2009

Mechanism of Metformin Action



Serum [25(OH)D] Deficiency in Breast 
Cancer Survivors

Neuhouser ML, et al. AJCN 2008; HEAL; 790 women with stage I-IIIa breast cancer



C-Reactive Protein (CRP) and 
Breast Cancer Mortality

Pierce B, et al. JCO, 2009: HEAL, 734 stage I-IIIa patients, follow up mean of 6 years

Ptrend  = 0.01

CRP tertiles



Components of the Healthy Eating Index-2005



C-reactive Protein (CRP) by Healthy Eating 
Index (HEI) and Physical Activity

George, SM et al CEBP Sept 2010; HEAL; 746 women with stage I-IIIa breast cancer 

Adjusted geometric means of CRP



Mechanisms Examined Within Studies of 
Energy Balance and Carcinogenesis

Li et al. 2010



Sources of Guidance on Health 
Behaviors and Cancer



What Is New About the Physical Activity Guidelines?

First major science review in more than a decade
Provides guidance for all people age 6 and over by group:

Children and adolescents
Healthy adults and older adults
Pregnant and postpartum women
People with disabilities and chronic conditions

Provides guidance for non-aerobic activities:
Muscle and bone-strengthening, flexibility, balance

Identifies health benefits, amounts necessary to get 
the benefits, and provides bridge to PA promotion
Specifies a total amount of activity per week

People can design own way to meet Guidelines 



Major Messages - I
Regular activity reduces risk of many adverse health 
outcomes
Some activity is better than none
Added health benefits generally occur as amount of 
activity increases
Most health benefits require at least 2 hours and 30 
minutes (150 minutes) a week of moderate-intensity 
physical activity
For fitness benefits, aerobic activity should be episodes 
of at least 10 minutes



Major Messages - II
Both aerobic & muscle-strengthening activity 
are beneficial
Health benefits apply to people of all types, sizes, and 
ages
Health benefits occur for people with disabilities
Physical activity can be done safely. Benefits far 
outweigh possible risks.



What May Surprise You About the PA Guidelines

Can use either absolute or relative aerobic intensity 
More choices on frequency (days / week)
Muscle-strengthening activities strongly endorsed, but not 
some features of typical training programs (e.g., no 
requirement for non-consecutive days)
Flexibility activities, and warm-up / cool down activities are 
acceptable, but not a guideline
Separate guideline to avoid inactivity 



Revised guidelines on PA and healthy weight;  PAG did 
not repeat:

“60  minute guideline” for prevention of wt gain and 
“90  minute guideline” for wt regain
Obesity / healthy wt regarded as one of many chronic 
conditions where “more is better”

Clear statement that healthy children and adults do not
need  “physician approval” or consultation prior to 
engaging in PA
Substantial attention to preventing adverse events

More Surprises About the PA Guidelines



Guidance on Physical Activity and 
Cancer Survivorship



Physical Activity and Quality of Life
in Cancer Patients

Extensive research - observational and controlled trials

Most studies have focused on women with breast 
cancer both during (22) and after (32) adjuvant therapy

Evidence suggests activity is
Safe and feasible during initial treatment

Results in significant improvement in cardiorespiratory fitness,
physical functioning, fatigue, lymphedema, QOL

Nonsignificant changes in body weight but most show 
decreases in body fat mass, increases in lean body mass and 
improvements in metabolic parameters 

May help counter ostepenia and sarcopenia that may occur with 
some cancer chemotherapies

Schmitz et al, ACSM Roundtable on Exercise Guidelines for Cancer Survivors; MSSE 2010



Macro-Level

Societal
and

cultural
norms

Community and Organizational

Home/ Family

Individual

Agriculture 

andeconomic 

policies, 
foodsubsidies

Food Industry action 

(product, packaging, 

pricing) 

Gov’t food
assistance 

programs

Local 
health care 

services/co

verage 

Local public 
health
programs,
policies

Point-of-purchase information, promotions  

in restaurants, convenience/grocery stores 

Access to 

healthy and 

unhealthy 

foods in 

schools
Media and

public 

education

campaigns

Access to healthy foods in communities (grocery stores, fast food, 
farmers 
markets)

National 

healthcare

policy 
Land use, 
zoning, 
business 
incentives

Federal policies (dietary 

guidelines, food labeling)

Food advertising and marketing

Psychosocial
• food norms,

preferences
• knowledge
• attitudes 
• skills,supports
• role models

Biological
• age
• gender
• genes
• physiology

Household environment and feeding 
practices, incl. portion size

Parent / 
child care 
provider 
training 
and 
education

Individualized 
health care
interventions



Policy & Environmental Effects
What is the effect of a new supermarket in an underserved 
area on: 

• Availability of affordable, healthy food?
• Residents’ shopping behavior?
• Residents’ BMIs?

Evaluation of Policy/Environment

Community-Level Measures

Sales Analysis 
(objective)

Instrument 
(observed)

Food store: 
Before and After



Questions?


