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Learning Objectives

• Participants will understand new research on the 
contributing factors to the increase in childhood obesity 
over the last 20 years.

• Participants will be able to identify new treatment 
modalities.

• Participants will be able to identify new prevention 
strategies on national, tribal, and local levels.

• Participants will identify strategies that can be used in their 
own practice setting and communities.
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Disclosure

• I have no financial affiliations to disclose as a conflict 
of  interest regarding this presentation.

• I work for the government…
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“

”

I have set a goal to solve the problem of  
childhood obesity within a generation so 

that children born today will reach 
adulthood with a healthy weight.

President Barack Obama in the Executive memorandum 
establishing a Task Force on Childhood Obesity

Feb. 9, 2010
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Michelle Obama’s Efforts
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“Let’s Move!”
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Definitions

• BMI: Body Mass Index = weight/(height)(height)
• Adult Definitions:  

• Overweight: BMI 25-29.9

• Obesity: BMI > 30

• Pediatric Definitions: 
• Obesity(Overweight): BMI for age > 95th percentile  

• Overweight/(At risk for overweight): BMI for age > 85th 
percentile
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Pediatric BMI Charts
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Prevalence of  Obesity in 2 to 19 
year-olds, NHANES data
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Trends
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Change in Obesity Prevalence
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2009 State Prevalence Among
Low-Income Children Aged 2 to 4 Years
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Medical Complications of  
Overweight in Childhood

• Type 2 DM/IGT

• Obstructive Sleep Apnea

• Obesity Hypoventilation 
Syndrome

• Hypertension

• Hyperlipidemia

• Hepatic Steatosis

• Cholelithiasis

• Early Menarche

• PCOS

• SCFE

• Osteoarthritis of  the knee

• Asthma
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Psychosocial Complications of  
Overweight in Childhood

• Depression

• Diminished Self  Esteem

• Diminished Body Image

• Stigmatization/Victimization

• Lower Socioeconomic Status
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Obesity in Childhood

• What is predictive of  overweight in children?

• What correlates with eventual overweight in 
adulthood?

• Parental weight vs. child’s weight.
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Who has the Highest Risk of  being 
Overweight/Obese as an Adult?

• Infants: LGA or SGA, IDM

• Toddlers: born to obese parents

• Children: by age 5, BMI> 95th percentile

• Children born in poverty, food insecurity
• Parents with lower educational attainment

• Casino openings and reduction in obesity

• Native American children?
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What do we Know Contributes to 
Pediatric Overweight? (1)

• Genetics: specific cloned mutations
• Leptin

• Leptin receptors

• Melanocortin receptor 4

• Proopiomelanocortin: red hair, adrenal insufficiency, 
obesity

• Alpha melanocyte stimulating hormone
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What do we Know Contributes to 
Pediatric Overweight? (2)

• Genetics: family characteristics:
• Predictor of  adult overweight at age 3: parental BMI – 3 

times higher risk at all ages if  parent is overweight

• Predictor of  adult overweight at age 5: child’s BMI

• Twin studies:

• Similar response to diet manipulations

• Similar BMI even when raised in separate environments
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Early Infancy 
Determinants of  Obesity

• Breast feeding vs. bottle feeding

• Maternal diabetes

• SGA vs. LGA

• Epigenetics?
• Chronic stress/Adverse Childhood experiences?
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SGA (IUGR) and LGA

• SGA infants: may be associated with rapid catch up 
growth in infancy and increased fat mass carried 
throughout life?

• LGA infants: in utero over nutrition and persistent 
increased fat mass ( Risk increases with presence of  
maternal DM).

• Diabetic environment: epigenetics or overnutrition?
• Confounding factor: maternal/parental BMI.
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Breastfeeding and Obesity
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Breastfeeding and Obesity (1)

• Learned Behaviors: 
• Innate satiety vs. Overfeeding to meet a goal.

• Breast milk flavor variety increases likelihood of  acceptance of  a 
variety of  foods later in life.

• Physiology:  
• Leptin responsivity.

• Increased adipocytes in response to increased protein load in formula.

• Increased plasma insulin in formula fed infants.

• Confounding Variables: maternal lifestyle.
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Breastfeeding and Obesity (2)
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Breastfeeding and Obesity (3)

• Positive effect of  breast feeding on BMI was:
• Decreased by 50% when controlled for maternal BMI (18 

studies).

• Decreased to null when controlled for subject age, 
maternal BMI, maternal smoking (10 studies), and maternal 
SES (28 studies).

(Subset of  11 studies where information on all 3 available)
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Relationship between Breastfeeding 
and Obesity
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“Tell me what you eat –
I will tell you who you are.”

J.A. Brillat-Savarin, 

French Gastronome

(motto of  the Iron Chef)
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What do we Think Contributes to 
Pediatric Overweight?

• Dietary Issues:
• Increased Sweetened Beverage Consumption.

• Increased Caloric Density of  Foods.

• Fast foods and meals purchased outside the home tend to be 
more energy dense, have larger portions, and are often 
consumed with sugar sweetened beverages.

• Food Availability/Food Insecurity.
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Other Possible Contributors

• Changes in the Food Composition:
• Increased portion size

• High fructose corn syrup

• Antibiotic exposure:

• In the food chain:

• Use in livestock as growth stimulant.

• Intrapartum or early infancy exposure.

• Effect on gut microbiome?
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Caloric Contributions
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Increasing Portion Sizes
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Portion Size

• Super Sizing:
• Learned behavior to eat it all.

• Economics of  fast food.

• Food Insecurity:

• Overly restrictive feeding behaviors by parents increases 
overeating between meals.
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Super Size
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All You Can Eat

Pediatric Obesity 34



My Plate
Pediatric Obesity 35



Daily Intake of  Fruit and Vegetables

Mean daily intake of  fruit in cup-equivalents per 
1,000 calories among children aged 2–18 years —
National Health and Nutrition Examination 
Survey, United States, 2003 to 2010*

Mean daily intake of  vegetables in cup-equivalents 
per 1,000 calories among children aged 2–18 years 
— National Health and Nutrition Examination 
Survey, United States, 2003 to 2010*
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Fruits and Vegetables
US Adult Consumption - 2005
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Is it More Expensive to Eat Healthy?

• Seven studies listed addressing this issue:
• Varying methodology, recall issues

• Conflicting results:
• Consideration of  cost per calorie versus nutritional value 

of  food purchased

• Cochrane review: SUBSIDIES or reduced pricing of  fruits 
and vegetables increases purchasing/consumption:

• Especially in at risk populations: low income, obese
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Role of  School Based 
Nutrition Programs

• Children with lower SES and higher risk of  food 
insecurity are more likely to receive two out of  three 
meals per day through a school based nutrition 
program:

• Economics

• Use of  commodity foods/USDA supplied foods:

• Non perishable /pre-prepared foods

• Food acceptance by students
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Schools Meeting Nutrition Standards

Pediatric Obesity 40



School Lunch Programs

• 2010 Healthy Hunger Free Kids act.

• Improved standards for school lunch and breakfast 
programs:

• Multiple studies looking at fruit and vegetable selection, 
consumption, and overall food waste in different age groups.

• Increased fruit selection.

• No change in vegetable selection:

• Increased vegetable consumption.
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“

”
Eat food. Not too much. Mostly 

plants.

- Michael Pollen, “In Defense of  Food”
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What do we Know Contributes to 
Pediatric Overweight? (3)

• Physical Activity:
• More sedentary activity:

• Television
• At meals, in the bedroom

• Other screen activities

• Less physical activity:
• PE in schools

• Non school activity:
• Recreation versus competition

• Access and safety

• Transportation
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Television and Obesity

• More than 5 hours of  screen time statistically 
associated with 4.6 times increased risk of  
overweight  (1990 data).

• Presence of  TV in bedroom associated with  
increased risk in teens and preschoolers.

• Increased screen time associated with higher caloric 
density food choices, increased snacking:

• TV during meals associated with increased calorie 
consumption.
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Physical Activity
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Sedentary vs. Active

Sedentary kcal
Recline for 30 min of  phone calls 4
Wait 30 min for pizza delivery 15
Buy presliced vegetables 0
Let dog out the back door 2
Let cashier unload shopping cart 2
Shop online 1 h 30
Sit and listening to lecture 1 h 30
Use car wash 1x/mo 18
Take elevator up 3 flights 0.3
Use a lawn service 0

Active kcal
Stand for 3 10-min phone calls 20
Cook for 30 min 25
Wash, slice, chop vegetables 15 min 10-13
Walk dog for 30 min 125
Unload full shopping cart 6
Shopping mall, walk 1 h 145-240
Give lecture 70
Wash and waxing car, 1 h/mo 300
Walk up 3 flights 15
Garden and mow 30 min/wk 360
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“

”
If  it was easy, everyone would 

be doing it!

- Tom Hanks as Jimmy Dugan, team manager,
to Geena Davis as Dottie Hinson 

“A League of  Their Own”
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Treatment of  Childhood Obesity

• Identify who is affected;

• Lifestyle interventions:
• Primary care: behavioral motivational interviewing.

• Tertiary care: obesity treatment programs.

• Drugs.

• Bariatric surgery.
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Treatment of  Childhood Obesity (cont.)

• Identify children who are overweight:
• Use of  BMI curves.

• Dynamic vs. static situation.

• Teachable moments:
• Motivational interviewing.
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Behavioral Motivational Interviewing

• Motivation scale.

• Readiness for change.

• Brief  interventional technique.
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Motivational Interviewing

• Are you concerned about your weight?
• How willing are you to make a change?

• What would it take to make you more motivated ( increase in 
number scale)?

• What are you willing to change?
• Set achievable goals  (e.g., 5-2-1-0).
• If  they aren’t interested, JUST WALK AWAY!

• Resist the temptation to fire a parting shot….
• But emphasize your concern, readdress another visit.
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Bariatric Surgery

• More effective than any of  the other programs:
• Gold standard is 50-60% of  excess weight lost.

• Data on kids does not exist but has been used in 
teens.

• BMI>50 or BMI >40 with comorbidity.
• Tanner 4 or 5.
• Failure of  at least 6 months of  intensive diet and 

exercise management.
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Bariatric Surgery (cont.)

• Multiple Techniques
• Roux en Y anastamoses with gastric stapling: 

malabsorption and restriction

• Laparoscopic gastric banding: restriction

• Newer techniques: removable space occupying devices in 
the stomach.

• Safety

• Cost: many insurance companies don’t cover
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“

”
An ounce of  prevention is 

worth a pound of  cure.

- Benjamin Franklin
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Strategies

• Need to attack the myths:
• Healthy food tastes bad or costs more.

• Exercise is work.

• Teens and children don’t have to worry about being 
unhealthy until they grow up.

• Make a campaign that involves youth in the planning.
• Use media to promote:

• Social media.
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Irony?
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Advocacy

• Individual level:
• Your patient.
• Your family and friends.

• Community Level:
• School.
• Workplace:

• Your hospital or clinic.

• Community programs.

• State or National Level.
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Individuals vs. Societal Change

• Clinical intervention with patient/clients:
• Limited range of  impact.
• Potential High impact on individual.

• Group intervention (esp. with weight loss; like DPP program).
• Environmental changes:

• Recreation/exercise venues:
• Safety.

• Accessibility.

• Food deserts.
• Schools.
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5 – 2 – 1 – 0
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Prescription for Healthy Living

• Health care providers are an important influence on 
the choices patients make.

• Health care providers may be the only ones willing to 
address this issue directly.

• Gives the patient a clear directive of  what to do.
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Rx for Healthy Active Living
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FVRx – Fruit and Vegetable RX

• Pilot programs for low income families:
• Food deserts.

• Providers write “prescriptions” for fruit and vegetable 
consumption:

• “Healthy Bucks” or subsidized prices at farmer’s markets or other 
local grocers.

• Win-win:
• Increased fruit and veg consumption.
• Increased purchasing for small volume farmers.

• Does this create sustainable behavior change?
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Environmental Interventions (1)

• School environment:
• School nutrition:

• Food service:
• Salad  bars, ethnic foods.

• Pouring contracts/vending machines.

• Parties/fund raisers.

• Nutrition education in science courses.

• Increase MVPA in school setting.

• Schools as venues for MVPA after hours.
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Environmental Interventions (2)

• Community Environment:
• Physical activity promotion.

• Create opportunities.
• Create venues.

• Support for healthy food sources:
• Farmer’s markets.
• Community gardens.
• Alternative “fast food.”
• Food displays in stores (choice architecture).
• Eliminate “food deserts.”
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Healthy Food Sources
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Healthy Food Sources (cont.)
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Increased Activity
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Increased Activity (cont.)
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Environmental Interventions (3)

• National Environment:
• Changes in WIC program.

• Changes in commodities program.

• Changes in food stamp program: not!

• School nutrition regulations: SB 12,965 Calif.

• School activity bill: SB 19 Texas.

• Soda/snack tax: Calif.
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Navajo Nation Legislation

• Healthy Dine’ Nation Act of  2014:
• 2% additional sales tax on foods with “minimal or no 

nutritional value” and sweetened beverages.

• Elimination of  5% sales tax on healthy foods:  fresh fruits 
and vegetables, seeds, nuts, nut butters, and water.

• Dine’ Community Advocacy Alliance.

• Dine’ Food Sovereignty Coalition.

• NAIHS Special diabetes program.
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Task Force Report on 
Childhood Obesity
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Task Force Report

• 70 recommendations for change in 5 target areas:
• Early childhood
• Empowering parents and caregivers
• School nutrition
• Access to healthy and affordable food
• Increasing physical activity

• 17 recommendations for school nutrition programs.
• 17 recommendations for school and community physical 

activity programs.
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Four Goals of  the Obama Program

• Ensuring access to healthy, affordable food.

• Increasing physical activity in schools and 
communities.

• Providing healthier food in schools.

• Empowering parents with information and tools to 
make good choices for themselves and their families.
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Let’s Move Website
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We Can! Website
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What Can We Do?

• Measure the BMI:
• Tell the family and child what the BMI is, and graph at every 

well child visit.

• Reinforce the 5-2-1-0 prevention message in all venues.

• Use motivational interviewing:
• Readiness to change.

• Identify resources  for families:
• In your practice, on line, at your referral sites, in your 

community.
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Advocacy (cont.)

• Develop nutritional guidelines for families of  low income:
• Identify food sources in communities that are food deserts.

• Engage hospital, school, and community partners to 
develop programs for healthy living:

• Be a resource  inside and outside of  your workplace:
• Engage colleagues to make internal change:

• Breastfeeding support in the workplace, vending machines, hospital 
activities.

• Educate policy makers.
• Walk the talk!
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Results
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