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Overweight: Prevalence Increase

8 pound increase in the 1980s

• 68% of adults

• 32% of children and adolescents 



Obesity: Prevalence Increase

72.5 million obese adults

In 2009, no state met the Healthy 
People 2010 obesity target of 15%.

Source: CDC. MMWR Aug 3, 2010.



Percent of Obese (BMI > 30) in U.S. Adults

Source: CDC.gov



Percent of Obese (BMI > 30) in U.S. Adults

Source: CDC.gov



Obesity: Prevalence Increase



Source: WSJ Jan 12, 2011



Past and projected overweight rates

Source: OECD (Organization for Economic Cooperation and 
Development) September 2010.

Past and Projected Overweight Rates: US 
is the fattest country in the OECD 



Overweight is associated with 
increased risk of disease. 

• Heart disease
• Hypertension
• Type 2  diabetes
• Certain cancers 



Source: USDHHS, USDA 2010; dietaryguidelines.gov

Report of the DGAC on the 
Dietary Guidelines for Americans, 2010

The Obesity epidemic is 
“the single greatest threat to 
public health in this 
century.”



The Food Environment
• Strong evidence indicates that the food 
environment affects dietary intake.
• Strong evidence documents a positive 
relationship between portion size and body 
weight.
• Strong evidence documents a positive 
relationship between fast food and soda 
consumption and body weight.

Source: DGAC 2010



Goals for Americans:
• Understand calorie needs. 

• Choose a variety of fruits, vegetables, and 
fiber-rich whole grains.

• Lower excessive calorie intake from added 
sugars, solid fats, and refined grains

• Consume smaller portions, especially of 
high-calorie foods.

• Choose lower-calorie options, especially 
when eating out. 

DGAC 2010



Dietary Guidelines 2010:
Messages for consumers

• Balance calories
Enjoy your food, but eat less.
Avoid oversize portions.
• Foods to increase
Make half your plate fruits and vegetables.
Switch to fat-free or low-fat (1%) milk. 
Make at least half your grains whole grains.
• Foods to decrease
Compare sodium in foods like soup, bread, and frozen 

meals― and choose foods with lower numbers. 
Drink water instead of sugary drinks.



Source: Choosemyplate.gov June 2011



Dietary Guidelines 2010:
Several areas of focus

• Portion control
• Increase fruits and  vegetables; and 

plant based foods.
• Reduce sodium and sugar 

sweetened beverages.



Carbohydrates

• Consume 45-65% calories from carbohydrates.

• Choose fiber-rich fruits, vegetables, and whole 
grains (whole wheat breads and cereals, 
oatmeal, brown rice).

• Choose and prepare foods and beverages with 
little added sugars.   Limit white flour.



Fats

• Total fat between 20 to 35 % with most fats 
from “healthy” sources:  fatty fish, nuts, and 
vegetable oils (olive, canola oil).

• Select and prepare meat, poultry, dry beans, 
and milk or milk products that are lean, low-
fat, or fat-free.

• Limit intake of fats and oils high in saturated 
and/or trans fatty acids.



Protein

• Consume 10-35% calories from protein.

• Choose poultry, fish, and lean cuts of meat. 

• Include plant based proteins—beans, legumes, 
and soy.



“It is essential that the public 
understand how portion sizes 
compare to a  recommended 
amount of food (i.e., 
serving).” --USDHHS, USDA



ChooseMyPlate.gov : 2000 calorie plan
FRUIT:   2 cups (4 servings)

½ cup fruit equivalent = ½ cup fresh fruit, ½ cup juice

VEGETABLES:    2.5 cups (5 servings)
½ cup vegetable equivalent = ½ cup cut up vegetables,      

1 cup leafy greens 

GRAINS: 6-oz equivalents (6 servings)
1 oz grain equivalent  = 1 slice bread, ½ cup cooked   

pasta,  1 cup cold cereal

Source:  USDA, June 2011



ChooseMyPlate.gov : 2000 calorie plan

PROTEINS:   5.5 ounces
1 oz protein equivalent = 1 oz cooked meat, poultry 
or fish, 1 egg, ½ oz nuts or seeds 

DAIRY :   3 cups milk (3 servings)
1 cup milk equivalent = 1 cup milk or yogurt, 2 oz 

processed cheese  

OILS :  6 teaspoons
1 tsp oil equivalent = 1 tsp vegetable oil   

Source:  USDA, June 2011



Portion Distortion
• Portion sizes greatly exceed federal 
standards. 
• Portions are 2-5 times larger than they 
were in the past.
• Larger portions contain more calories than 
smaller portions.

Sources: Young LR, Nestle M. 2003 J ADA, 103:231-234;                    
Young LR, Nestle M 2002 AJPH 92(2):246-249. 
Young and Nestle J Pub Health Policy 2007; 28:238-248.





COOKED PASTA: Measured Volumes 
Compared to Federal Standards
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STEAKS: Cooked Weights Compared 
to USDA Daily Meat/Protein 
Recommendation 
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MUFFINS: Measured Weights 
Compared to Federal Standards
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Sources of Historical Information
• National companies

• Long-term food personnel

• Computerized searches

• Trade publications and academic journals

• Newspapers and advertisements

• Menus and cookbooks



NEW LARGE-SIZE PORTIONS, 
1960-2010.

Source: Young LR. 2011



SODA (McDonalds):
Introduction vs. Now
1955, fl oz 2011, fl oz
7 Soda 12 Kiddie

16 Small
21 Medium
32 Large

Note: The Supersize was 42 fl oz



FOUNTAIN DRINKS: New 
Sizes at 7-Eleven Stores

0

20

40

60

80

1973 1976 1978 1983 1988
Year

oz





Glamour mcdonald’s



HAMBURGER BEEF: New 
Sizes at McDonald’s
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Source: Young LR, 2011
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Portion size: U.S. versus Europe



Portion size: U.S. versus U.K.

The largest soda in US Burger King contains
150 more calories than UK Burger King.

The largest size French fries in US Burger 
King contain 200 more calories than UK 
Burger King.



Conclusions
• Portion sizes have increased.

• Parallels prevalence of overweight.

• Current portions are larger than   
federal standards. 



Reasons for Increases in Portion Sizes

• Economic trends

• Trends in the food industry

• Increased profits for manufacturers

• Value for consumers



Source: http://www.ers.usda.gov/Data/FoodConsumption/

More Calories Per Capita! 

http://www.ers.usda.gov/Data/FoodConsumption/


Larger portions add
extra calories, which can lead to weight 

gain unless you do physical activity.

Maintaining Weight is a Balancing Act:

Calories In = Calories Out

100 extra calories 
per day

10 pounds of weight 
gained per year



Physical activity trends

Reported rates of physical activity 
have changed little since early 1980s. 

Source: CDC.gov



We are eating 
out more often.

Meals and Snacks 
Consumed Away 
from Home, 
projected, 1970-
2008

Source: USDA



We are eating out more often.

Foods eaten away from home 
contain more calories.

Nearly one third of calories comes 
from foods eaten away from home.

Sources: USDA 2006; Keystone Center 2006.



Why do consumers buy big 
portions?

Larger Portions are usually cheaper ! 



20 oz Gulp                             64 oz Double Gulp
$1.09 (5 cents/oz) $1.49 (2 cents/oz)



Why Should We Care About 
Portion Sizes?

Larger Portions Mean More Calories!



8 oz = 100 cal                                     64 oz = 800 cal
(6 tsp sugar) (48 tsp sugar)



Source: sugarstacks.com. About a cup sugar!





Restaurant nutrition labels
mostly accurate.
• Calories in restaurant foods are 
mostly accurate.
• 20% of items contained MORE 
calories than labeled. Variable portions 
may be to blame.

Source: Urban L et al. JAMA 2011 July 20;306(3).



Hidden Costs of Supersizing

Switching from McDonald’s Small to 
Large fries:
• extra 64 cents 
• provides 330 extra calories

Source: National Alliance for Nutrition and Activity (NANA). 
From Wallet to Waistline. June 2002.



Portion size influences 
food and energy intake.

• Subjects eat more when    
given more food.

• Subjects do not report changes  
in satiety rating.

Source: Rolls BJ, Morris EL, Roe LS. Am J Clin Nutr
2002:76; Rolls BJ, Roe LS, Meengs JS. JADA 2006:106.



Portion size influences 
food and energy intake.

• Increased portions lead to sustained 
increase in calories over 4 day 
period.

•Source: Kelly et al, British Journal Nutrition, 2009:102.



If you fill it, they will eat it…
• Subjects eat 73% more soup from a

“bottomless bowl:” identical sized
bowl designed to refill  itself.

• Subjects do not feel more full and do 
not report eating more calories.

Source: Wansink B, Painter JE, North J. Obesity Research
2005; 13:93-100.



Portion plates enable weight loss

Source: Archives Internal Medicine, 2007.

Obese subjects 
using diet plate 
lost more 
weight than 
those not using 
plate. 



Guiltless Gluttony: Misleading Size 
Labels Lead to Overeating

• Subjects eat MORE food when 
labeled “Small” and they feel less 
guilty eating that amount.

Source: Ayinoglu NZ and Krishna A. J Consumer 
Research. April 2011 



Health Halos

• Low-fat foods encourage us to 
eat MORE.
• Organic foods encourage us to 
eat MORE.



Unit bias

• Subjects eat in units and pay 
less attention to actual size.
• Subjects will eat more if food 
item is larger.

Source: Geier AB et al. Psychological Science, 2006. 



Americans still ignore portion 
size in managing weight.

• 62% of respondents (as compared to 
78% in 2000 and 2003) said that what 
they eat is more important than how 
much they eat for managing weight. 

Source: AICR 2006



2010 Fitness Census Statistics
Since 2000: 
US fast food sales increased by 15%.

Amount of fat the average American 
consumes has increased by 180 grams (equiv 
to 2 sticks butter!).

The number of bariatric surgeries increased 
by 600%, with 220, 000 procedures in 2009.

Source: health.com 2010



2010 Fitness Census Statistics
Since 2000: 

An estimated 8 million new cases of diabetes.

The average life expectancy of Americans 
born today may be less than their parents.

The men’s “big and tall” clothing market 
generates $6 billion annually.

Source: health.com 2010



Implications and 
Recommendations



In order to reduce the 
obesity epidemic, action 
must be taken to improve 
the food environment.

DGAC, 2010



Leading sources of calories, US 
diets

• “Grain-based” desserts (ie: cakes, cookies) 
• Breads
• Chicken and chicken mixed dishes 

(ie: fried chicken)
• Sodas,  energy, and sports drinks 
• Pizza 
• Alcoholic beverages 

Source: DGAC 2010



Income, Food Costs, and Energy 
Density

• Typically, foods highest in energy density are 
cheapest: high-energy refined sweets and refined 
grains cost less than lower-energy-density fresh 
fruits, and vegetables on a cost per calorie basis.

– Fast foods and convenience foods often fit these 
descriptions, are budget-friendly, and appeal to 
family appetites.  



Soda consumption on the 
rise

Americans drink around 44 
gallons soda per year, up from 
27 gallons in the 1970s.

Source: USDA



Rising sugar consumption, US.

Americans currently consume 156 
pounds of added sugar.

23% increase between 1985-1998

Source: USDA/ERS August 19, 2005



A challenge for the food 
industry:

Eating less is bad for business.



Food Advertising

• The US food industry spends more than $33 
billion each year on advertising and other 
efforts.

• The National Cancer Institute spends $1 
million each year to promote fruit and 
vegetable intake.



Snacking and eating constantly 
drives US overeating.
The average American eats 4.9 
snacks and meals daily—a 29% 
increase since the 1970s.

Source: Duffy KJ, Popkin BM, PLOS Medicine. 
June 2011



Snacking and eating constantly 
drives US overeating.
The average American eats an 
extra 570 calories per day since the 
1970s.

Source: Duffy KJ, Popkin BM, PLOS Medicine. 
June 2011



Eating certain foods can 
contribute to weight gain while 
certain foods can contribute to  
weight loss over time.

Source: NEJM. June 23, 2011



Foods to shed pounds

Source: NEJM. June 23, 2011;
NYT July 19, 2011

• Increase vegetables
• Snack on nuts or add them to dishes. 
• Choose more fruit and yogurt.
• Avoid fried foods, especially   

potatoes.



Opportunities for food industry

Market healthier foods– lower in 
energy (calories) and richer in 
nutrients.

Offer attractive pricing.



-- Amount of energy (calories) per unit of weight.

-- Low energy density diets: High intake fruits, 
vegetables, fiber, and low in fat and added sugars

-- Lower energy density diets may improve weight 
loss and maintenance:

Energy density is reduced by increasing 
vegetable consumption or soup consumption. 

Sources: Rolls et al AJCN Feb 2010; Rolls et al Obes Res 2005 (13) 6.

Advantage of  Low Energy Density 
Diets



Recommendations for 
action: Portion control
• Encourage restaurants and food 

companies to offer small sizes and 
encourage sharing.

• Offer price incentives for small 
portions.



Source: Raynor et al. JADA 2009;109-1922-
1925.

Do single-servings reduce energy 
intake ?

Subjects who consumed 
single-serving breakfast 
portions (cereal, applesauce) 
ate fewer calories.



Source: Marchiori D. et al, JADA 2011;111. 727-
731.

Smaller food item sizes of snack foods 
influence caloric intake.

• Subjects who consumed smaller snack 
sized items (items were cut in half) ate 
fewer calories.

• People consider one unit of food (ie., 
10 candies) an appropriate amount of 
food regardless of size.



Source: Mintel; Media Post News. July 18, 2011.

Next Up: Portioned Packaging
• As companies respond to the new 
U.S. dietary guidelines, it appears 
that more portion-controlled 
packages will be popular.

• The focus will not just be on 
calories but on other benefits.



More money for less product
8 pack of 12 oz can:  $3.99 
8 pack of 7.5 oz can: $5.99

Coke cans shrink, 
but will we? 
Coca-Cola debuts 
new 7.5 ounce
soda can for the 
health-conscious. 

- Dec 09



Source: TGI Friday’s, March 2007



Source: ARAMARK Corp, 2005

Diners say they want small portions.

52% of consumers say restaurants 
should offer half portions.

51% say they would order healthier 
items if they were offered as part of a 
value-priced combo meal.



Recommendations for 
action: Portion control

Consider more realistic serving-sizes 
on food labels.

Food labels should reflect what people 
actually eat.



One Bowl = 2 Servings. F.D.A. May Fix That
Source: NYT Feb 6, 2010

Serving sizes are smaller than you think.



Source: NYT Feb 6, 
2010

The calorie and nutrient information on 
packages may be revised if portion sizes 
are increased to reflect a heavier 
population. 



Marketing
Encourage manufacturers
to market single-servings that 
really are for one person.

Many single-serve muffins contains 2 servings.



US Health Care Reform: 
Calorie Labeling Goes National

• Chain eating establishments must 
provide calorie content of foods on
menu boards.

• Include calorie comparisons for 
small versus large portions



Source: NY City Dept of Health, Fall 2008



Source: NYC DOH, Summer 2010

What goes into a king-size soda?!



Are you pouring on the pounds?!

Source: NYC DOH, Feb 2011



Source: NYC, Dept of Health,  Dec 2009.



Source: Wall Street Journal, Aug 31, 2010



Calorie counts may  influence food 
choices.

• 15% of fast-food patrons ate 106 
fewer calories than those who 
ignore calorie counts.

• Education is necessary.

Source: NYC Department of Health, 2011 BMJ 
July 26.



EDUCATION : Cooperative effort 
between health professionals and food 
industry
Develop a nutrition awareness
campaign to families and children: 
• Stress the importance of portion control.
• Emphasize the relation between 

portions, calories, and weight gain.
• Focus on WHOLE foods.
• Limit processed foods.



How Many Calories Do We Need
??

Only 12% survey respondents can 
accurately estimate calorie needs.

Source: International Food  Information Council (IFIC),   
2010.



How well do we estimate portions
??

Less than a third of survey 
respondents correctly estimate 
portions.

Source: California Center for Public Health Adv 2007 
statewide poll .



Parents don’t pay attention 
to calories.

Source: IFIC, 2010.

Only 14% of parents report 
regularly paying attention to the 
calories their families consume. 



More children have chronic diseases—
due to obesity

Source: JAMA. Feb 2010: 303(7)



Opportunities for food industry

Market healthier meals and snacks—
lower in calories, sugar, and sodium--
to kids and families

Market lower-sugar beverages to kids 
and families. 

Market smaller portions!



McDonald’s to make Happy Meals 
more healthful.

New French fries will contain 1.1 oz 
fries--down from 2.4 oz.

Healthy side dish added—apple slices, 
carrots, or oranges.

Source: LA Times July 26, 2011



Healthy snacks

All fruit snacks, bagged vegetables, nonfat 
yogurts and soy yogurt, nuts, granola bars, 
whole grain snacks.

http://images.google.com/imgres?imgurl=http://www.areclinic.org/images/articles/almonds.jpg&imgrefurl=http://www.areclinic.org/articles.asp%3Farticleid%3D10&h=230&w=288&sz=16&hl=en&start=5&tbnid=oWDO7eGGLGehbM:&tbnh=92&tbnw=115&prev=/images%3Fq%3Dalmonds%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.swissvalley.com/images/fluid_milk/yogurt_family.jpg&imgrefurl=http://www.swissvalley.com/fluid_milk/cultured_Yogurt.asp&h=355&w=394&sz=29&hl=en&start=46&tbnid=2AabTtLV7fd_aM:&tbnh=112&tbnw=124&prev=/images%3Fq%3Dyogurt%26start%3D40%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN


Controlling portion size aids in 
weight loss.

Positive relationship between 
controlling portion size and weight 
loss in adults.

Sources: Gilhooly CH et al Int J Obes 2007;  Hannum SM et al  
Diabetes Obes Metab 2006 ;Hannum SM et al Obe Res 2004



Use visual aids to estimate portions.

Training with portion visual aids such 
as a deck of cards increases accuracy.

Source: Godwin et al, JADA 2004;104:585-94



Opportunities for food industry
Market healthier bagels and muffins—
whole grain varieties, lower in sugar.

Market smaller portions!

Serve smaller steaks along with larger 
portions of vegetables.



Choose alcohol in moderation

• 5 oz wine
• 12 oz beer
• 1.5 oz hard liquor



Smartsizing in restaurants:
Opportunity for food industry

Sell several sized entrées.
Sell half orders.
Include wide selections of appetizer 
salads or vegetable-based soup.
Bring bread on request. Put out crudite.



Smartsizing in restaurants:
Opportunity for food industry

Use smaller plates and  glasses---portion 
will look bigger and customers will be 
happy.



Smartsizing:
Smartsize your home

Purchase single-servings.
Keep healthy food at arms reach.
Wrap up leftovers in small containers.
Use smaller plates and bowls. 



Smartsizing at home:
Opportunity for food industry

Market smaller sized snacks.
Market single-servings.
Market healthier options—lower in sugar 
and salt, higher in fiber
Attractive pricing



Healthy Substitutions:
• Whole wheat toast or English muffin (2 slices) 
instead of a bagel
• Oatmeal (1 cup) instead of a corn muffin

• Grilled fish or tofu instead of fried chicken

• Fresh fruit snacks instead of  juice

• Olive oil instead of butter
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