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Note:  Age-adjusted by the direct method to the year 2000 US Bureau of the Census using age 

groups 20-39, 40-59 and 60-74 years.  Pregnant females excluded. Overweight defined as 

24,=BMI; obesity defines as BMI>=30; Extreme obesity defines as BMI>=40. 

Trends in overweight, obesity and extreme 

obesity, ages 20-74 years 



What to do? 
The Energy Balance System 
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Multi-factoral causes 

Portion size 

High energy density 

High glycemic index 

Soft drinks/”junk food 

in schools 

Added sugar 

Easy food access 

Low cost 

Variety 

Convenience 

Great taste 

Ads/marketing 

Sedentary workplaces 

Sedentary schools 

Activity “unfriendly” 
community design 

Automobiles 

Drive-through 

conveniences 

Elevators/escalators 

Remote controls 

Sedentary 

entertainment 

Labor saving devices 

Television/computer 

WEIGHT GAIN 

Energy intake 

Energy expenditure 



Socioecological Models 



Energy Gap for 
prevention of weight  
gain 

Energy Gap for 
maintenance for 
weight loss 
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What will it take to reduce obesity? The energy gap 



Comparison of weight loss diets with different 

compositions of fat, protein and carbohydrates 

(n=811) 
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Sacks FS. et al. NEJM 2009;360(9) 859-873. 

 



Biology 

Environment 
Behavior 

Why is Weight Loss Maintenance Hard? 



Energy 

Gap 
-10% (20-30 lbs) = 170-250 kcal/day 

-20% (40-60 lbs) = 325-480 kcal/day 

Energy 
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Obesity 

How Much Behavior Change: 

Concept of Energy Gap 

711-1046 kj/day 

1360-2008 kj/day 



 

  

  

  

     

The National Weight Control Registry 



What they do: Commonalities among NWCR 

Participants in weight maintenance 

• Low fat diet, attention to calories 

• Self-monitoring 

• Behavioral consistency 

• Dietary restraint 

• Breakfast 

• High levels of physical activity 



The birth of small changes 



Weight Change in lbs/8 years 
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How big is the “Energy Gap” to 

prevent primary weight gain? 

Hill et al., Science 299:853, 2003 

Energy gap = 30 kcal/d 

Energy gap = 100 kcal/d 

Assuming 50% 

storage efficiency 



A very small error in energy balance can 

explain most weight gain 

The median weight gain among American adults during the 

rise in obesity was 1.8 pounds per year (0.82 kg) – 

imbalance is much smaller in most countries 

This represents an excess energy intake of 30 kcal/d (126 

kJ).  

Assuming average energy intake of 2400 kcal/d (10,000 

kJ) this is only a 1.2% error. 



Body 

Weight 
Energy 

Gap 

Energy 

Gap 

Energy 

Gap 

Healthy Weight 

Overweight 

Obese 

Energy Gap for Prevention of Weight Gain 

<100 kcal/day (<418 kj/day) 



Time 

Optimum growth 

Excessive growth 

Energy Gap 
Cumulative 

energy gap 

Energy Gap for Children (~150 kcal or 630 kj/day) 



Where should we focus? Food OR 

Physical Activity? 



Body Weight 

 

Our biology works best at high level of 

physical activity 

Physical Activity 

Threshold for 

Optimal Weight 

Regulation 

“Unregulated” Zone “Regulated” Zone 

Adapted from Mayer et. al., 1956 

Energy  

Intake 
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Why Restriction is not the Answer 



The launch of America on the Move 

www.americaonthemove.org 



US Men US 

Women 

Walking: Old Order Amish vs. Current 

Population 

Amish 

Men 
Amish 

Women 

2512 

kJ/d 

1842 

kJ/d 

Obesity rate 0 3% 32% 35% 

From Bassett et.al., Med. And Sci. in Sports and 

Exer., 2004 



National Surveys 

   

Men 

 

Women 

 

Average 

     %  

Obese 

U.S.   5940    5276 5608    22.8 

Colorado   6733    6384 6558    16.0 

Tennessee   4547    4730 4638    25.0 

Arkansas   5143   4822 4982    26.5 

Average Steps/Day in 4 Surveys 

 National Step Survey, Harris 2003 

 State Surveys in Colorado, Tennessee and Arkansas, 2003-2006 

 



Source: D.M. Bravata et.al., JAMA 298: 2296-2304, 2007 

Pedometers To Increase Activity 



AOM Research 

• 2000 steps message increases phys act  - published 
• -100 kcal message decreases energy intake - 

published 
• Colorado state survey – phys act & diet - published 
• Surveys in U.S., Tennessee, Arkansas - published 
• Family intervention 1 – published 
• Family intervention 2 - published 
• AOM and small changes in school lunches – 

published 
• Physical activity in Colorado kids – published 
• AOM in college students – ongoing study 

 



Small change research 

America On the Move Family 

Studies: 

 

Reduced weight gain in 

overweight children and parents 

over 16 weeks – Obesity 2006 

 

Reduced weight gain in 

overweight children over 6 

months – Pediatrics 2007 



What role can small changes play if we need 

bigger systemic change?  

Set the table for bigger change…you have 

to start somewhere… 

 

Any change requires taking some risk… 

 

There are things we can do NOW that may 

slip by unnoticed… 

 

 

   



A better approach: Healthy Defaults 

Disney parks 
Kid’s meals come with low fat milk and fruit 

Starbucks  
Drinks made with low fat milk 

Portion sizes/energy density 
Would anyone notice a 5% reduction? 

School drop offs 
Buses and cars drop kids off 500 steps from 

school 



Small Change: Use of low calorie sweeteners (LCS) 

Replacing food/beverages containing caloric sweeteners 

(e.g. sugar) with LCS will reduce total energy intake 

unless: 

• Complete compensation for the caloric reduction 

produced 

• “trick the brain” so more calories are consumed 



Ludwig. JAMA Dec 9, 2009;302(22):2477-8. 

“Even if diet drinks produce long-

term weight loss when substituted 

for sugar-sweetened beverages, they 

might cause weight gain when 

consumed instead of unsweetened 

drinks.” 



Low Calorie Sweeteners (LCS) in NWCR 

• <10% consume sugar sweetened beverages 

• 53% consume LCS 

• NWCR participants consumer 3x more LCS than normal 

weight controls 



LCS use in NWCR 

Reasons for Consumption 

• Taste 

• Satisfy thirst 

• Control calories eaten 

Reasons for Non Consumption 

• Concern over safety  

• Concern over impact on weight 



“The Role of No-Calorie Sweetened Beverages within a Weight Loss 

Behavior Change Program and During Subsequent Weight Maintenance” 

 

Specific Aim: 

 

1. To test the hypothesis that the amount of weight 

lost and maintained over time in an intensive 

behavioral weight management program will be 

equivalent in subjects consuming soda 

containing non-nutritive sweeteners (NNS) 

compared to water beverages.  

 
 



Design 

• Randomized controlled “equivalence” trial at two study sites:  
Univ. Colorado, Temple U. 

• Parallel treatment groups: NNS, water 

• One year treatment: 3 months weight loss, 9 months weight 
maintenance 

• 300 total subjects—150 per site 

• Men and women ages 21-65, BMI 27-40 

• Regular NNS beverage drinkers: >3X/wk 

• Cognitive Behavior Therapy, group based, weight loss method 

 



First Publication  

Obesity – May 2014 

Results embargoed until May 28, 2014 

Press release from The Obesity Society on May 28, 2014 



Creating Healthy Environments 

Healthy Options 

 Available 
Desire for Healthy 

Options 

Supply Demand 

Access 

Affordability 

Marketing 

Urban Design 



Biology 
• Desire to Eat 

• Pref for sweet/fat 

• No Drive to be active 

 

Food 
Available 

Good tasting 

Energy dense 

Inexpensive 

Large portions 

Physical Activity 
Little need for physical activity in daily living 

Attractiveness of sedentary Entertainment 

Car for Transportation 

Economics 
•Consume More 

•More for less 

•Greater Productivity 

 

Decreased 

Energy  

Expenditure 

Increased 

Energy  

Intake 

Obesity Social Systems 

Reason to push back 

Different Value Equation 

Social Environment of Wellness 

Make better  

choices 

Biology, Behavior & Environment 

Cognitive 

Skills 



Summary 

• Small changes can have a big impact on 

body weight 

• Works with behavior and the environment 

• Sustainability a challenge even with small 

changes – need a powerful “why” 

We do not yet know to produce meaningful 

 reductions in obesity rates in the population 
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