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The Contribution of Expanding Portion Sizes to the

US Obesity Epidemic

| Lisa R. Young, PhD, RD, and Marion Nestle, PhD, MPH

The prevalence of overweight and obesity has
increased sharply among US adults and chil-
dren in recent years.'™ Although multiple
factors can account for weight gain, the basic
cause is an excess of energy intake over ex-
penditure. If, as has been reported, activity
patterns have not changed much in the past
decade,*® the rise in body weights must be
caused by increased energy intake. Indeed,
dietary intake surveys indicate a per capita in-
crease of 200 kcal/d from 1977-1978° to
1994-1996,” and the US food supply (total
food produced, less exports, plus imports)
now provides 500 kcal/d per capita more
than in the 1970s.® Regardless of how impre-
cise such figures may be, they appear to con-
firm that Americans consume more energy
than they did in the past.

At issue is the cause of this increase. An
obvious suggestion is food consumed outside
the home, which accounted for 34% of the
food budget in 1970° but 47% by the late
1990s." Another possibility is the size of
food portions. Many observations hint that
out-of-home portion sizes are increasing."
Larger portions not only contain more en-
ergy but also encourage people to eat
more,** making it more difficult to balance
static levels of physical activity. Although
federal dietary advice is to choose “sensible
portions,”® these portions are not defined
except by US Department of Agriculture
(USDA) standards given in the food guide
pyramid'® and US Food and Drug Adminis-
tration (FDA) standards for food labels.”
Both agencies base standards, in part, on in-
formation reported in dietary intake sur-
veys,'®' but the standards appear to be
smaller than marketplace portions. Because
such discrepancies may confuse people who
are attempting to follow dietary advice®® and
because little information is available on the
current sizes of marketplace portions, we
measured and compared food weights with
those offered in the past and with USDA
and FDA standards.
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increasing body weights.
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METHODS

We sampled foods sold for immediate
consumption in the most popular take-out
establishments, fast-food outlets, and family-
type restaurants; such places account for
much of the recent increase in out-of-home
food consumption, rank highest in sales, and
exhibit the highest growth rates.”*"** We
sampled foods such as white-bread products,
cakes, alcoholic beverages, steak, and sodas
that represent food categories reported in
national surveys as major contributors of en-
ergy to US diets and are marketed as single
servings.”*** We obtained information about
portion weights from package labels or from
manufacturers. If such information was un-
available, and to confirm the accuracy of re-
ported information, we weighed at least 2
samples of each food with a calibrated Sysco
Digital Portion Scale (Model SDS-10) and re-
corded average weights. We compared por-
tion weights with standard portions estab-
lished by USDA for dietary guidance' and
by FDA for food labels.” We obtained infor-
mation about the sizes of foods offered in
past years directly from manufacturers or in-
directly from examination of trade publica-
tions, professional journals, marketing and
advertising materials, menu collections,
cookbooks, guides to fast foods, and older

Objectives. Because larger food portions could be contributing to the increasing prevalence of over-
weight and obesity, this study was designed to weigh samples of marketplace foods, identify historical
changes in the sizes of those foods, and compare current portions with federal standards.

Methods. We obtained information about current portions from manufacturers or from direct weigh-
ing; we obtained information about past portions from manufacturers or contemporary publications.

Results. Marketplace food portions have increased in size and now exceed federal standards. Por-
tion sizes began to grow in the 1970s, rose sharply in the 1980s, and have continued in parallel with

Conclusions. Because energy content increases with portion size, educational and other public health
efforts to address obesity should focus on the need for people to consume smaller portions. (Am J

editions of food composition tables. Details
about these methods and their validation are
described elsewhere.?®

RESULTS

With the single exception of sliced white
bread, all of the commonly available food
portions we measured exceeded—sometimes
greatly—USDA and FDA standard portions.
Figure 1 displays the percentage difference
between measured and standard portion
sizes. The largest excess over USDA stan-
dards (700%) occurred in the cookie cate-
gory, but cooked pasta, muffins, steaks, and
bagels exceeded USDA standards by 4800%,
333%, 224%, and 195%, respectively. Our
data indicate that the sizes of current market-
place foods almost universally exceed the
sizes of those offered in the past. When foods
such as beer and chocolate bars were intro-
duced, they generally appeared in just 1 size,
which was smaller than or equal to the small-
est size currently available.%” This observa-
tion also holds for french fries, hamburgers,
and soda, for which current sizes are 2 to 5
times larger than the originals.*®

Our research also reveals indirect indica-
tors of the increasing availability of larger
food portions. In contrast to practices that
were common just 15 to 25 years ago, food
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companies now use larger sizes as selling
points (e.g., Double Gulp, Supersize); fast-food
companies promote larger items with signs,
staff pins, and placemats; manufacturers of
diet meals such as Lean Cuisine and Weight
Watchers frozen dinners advertise larger meal
sizes; restaurant reviews refer to large por-
tions;*® and national chain restaurants pro-
mote large-size items directly on menus. Res-
taurants are using larger dinner plates, bakers
are selling larger muffin tins, pizzerias are
using larger pans, and fast-food companies
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FIGURE 1—Percentage difference between actual portion sizes of ready-to-eat prepared
foods and standard US Department of Agriculture (USDA) and US Food and Drug
Administration (FDA) portion sizes.

are using larger drink and french fry contain-
ers.?® Identical recipes for cookies and des-
serts in old and new editions of classic cook-
books such as oy of Cooking specify fewer
servings, meaning that portions are expected
to be larger.?®*° Another indicator of the
trend toward larger portions is that automo-
bile manufacturers have installed larger cup
holders in newer models to accommodate the
larger sizes of drink cups.”’ Overall, our ob-
servations indicate that the portion sizes of
virtually all foods and beverages prepared for

immediate consumption have increased and
now appear typical.

Of interest is when portion sizes increased.
We identified 181 products for which we
were able to obtain dates of introduction. As
shown in Figure 2, our data suggest that the
trend toward larger portion sizes began in the
1970s; portion sizes increased sharply in the
1980s and have continued to increase.

DISCUSSION

Our data indicate that marketplace por-
tions of foods that are major contributors of
energy to US diets have increased signifi-
cantly since the 1970s and exceed federal
standards for dietary guidance and food la-
bels. This trend can be attributed to multiple
causes, some of them economic. Since the
1970s, the food service industry has grown
larger, and people have been eating out
more; marketing has become more concen-
trated, and larger numbers of new products
have been introduced.** Widespread price
competition has induced manufacturers to in-
troduce larger items as a means to retain and
expand market share; profits for most food
items rise consistently when manufacturers
increase product size.**** From a marketing
standpoint, oversized packages draw attention
to a new product, as research has shown for
beer, soft drinks, and fast food.**"*" Concern
about value also drives the food service in-
dustry to offer larger products; many restau-
rant owners report that customers want more
food for their money,*® and consumers in-
creasingly choose restaurants on the basis of
the sizes of food portions.>® Large portions
often seem like a bargain: 7-Eleven’s 16-oz
Gulp costs just under 5 cents/oz, but a 32-0z
Big Gulp is 2.7 cents/oz.

Obviously, larger portions provide more
calories. A 2.1-oz Butterfingers candy bar
contains 270 kcal, whereas the 5.0-0z “Beast”
supplies 680 kcal. The 7-Eleven Double
Gulp, a 64-oz soda, contains nearly
800 kcal—an amount 10 times the size of a
Coca-Cola when it was introduced*’ and
calorically equivalent to more than one third
of the energy requirement of large segments
of the population.*! Increased consumption of
fast foods contributes to increased caloric in-
take;*? this problem could well be made
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worse by the “supersizing” of menu items.*?
In the mid-1950s, McDonald’s offered only 1
size of french fries; that size is now consid-
ered “Small” and is one third the weight of
the largest size available in 2001. Today’s
“Large” weighs the same as the 1998 “Super-
size,” and the 2001 “Supersize” weighs nearly
an ounce more. Since 1999, a McDonald’s
“Supersize” soda is nearly one third larger
than the “Large.” Notably, the sizes of chain
fast-food portions in Europe are smaller than
those in the United States. McDonald’s “Extra
Large” soda portions in London, Rome, and
Dublin weigh the same as the US “Large.” In
1998-1999, the largest order of french fries
in the United States contained 610 calories,**
whereas the largest size in the United King-
dom contained 446 calories.*®

The trend toward larger portion sizes has
occurred in parallel with other increases—in
the availability of energy in the US food sup-
ply, in dietary intake of energy, and in the
prevalence of overweight and obesity. Al-
though parallel trends suggest a causal rela-
tionship, they also could reflect some external
factor that affects these indicators, such as a
decrease in energy expenditure that is too
small to be measured by current methods for
assessing activity levels.
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FIGURE 2—Introduction of new, larger portions, 1970-1999.

Overall, our survey found that marketplace
food portions are consistently larger than they
were in the past as well as considerably larger
than federal standard portion sizes. These ob-
servations suggest a need for greater attention
to food portion size as a factor in energy in-
take and weight management. A recent sur-
vey reports that Americans tend to ignore
serving size when they are attempting to
maintain body weight.*® Health authorities
call for reducing the prevalence of overweight
among Americans*’ and for public health ap-
proaches for doing so.*® Public health efforts
to explain the relationship of portion size to
caloric intake, weight gain, and health might
be helpful, as would efforts by federal agen-
cies to make serving size definitions more
consistent and comprehensible. The USDA
has issued a statement that recognizes the gap
between standard servings and typical por-
tions*’ and could follow it with guidance ma-
terials. Portion size affects caloric balance,
and educational and other public health pro-
grams are needed to address the effects of
current food trends. ®

About the Authors

The authors are with the Department of Nutrition and
Food Studies, New York University, New York City.

Requests for reprints should be sent to Lisa R. Young,
PhD, RD, Department of Nutrition and Food Studies, New
York University, 35 W 4th St, 10th Floor, New York, NY
10012-1172 (e-mail: lisa.young@nyu.eduw).

This article was accepted June 3, 2001.

Contributors

L.R. Young designed the study; collected, analyzed, and
interpreted the data; and drafted and revised the manu-
script. M. Nestle supervised the study, participated in its
intellectual content, and contributed to the editorial
content and manuscript revision.

Acknowledgments

We thank professors Sharon Weinberg and Jeffrey
Backstrand for advice on the study and Renato Strauss
and David Chesler for technical assistance.

The study was supported in part by a scholarship
from New York University’s Department of Nutrition
and Food Studies and a Dean’s Grant for Student
Research from the New York University School of
Education.

References

1. Mortality Statistics Branch, National Center for
Health Statistics. Update: Prevalence of overweight
among children, adolescents, and adults—United States,
1988-1994. MMWR Morb Mortal Wkly Rep. 1997;
46:199-202.

2. Flegal KM, Carroll MD, Kuczmarski R], Johnson
CL. Overweight and obesity in the United States: prev-
alence and trends, 1960—-1994. Int | Obes. 1998;22:
39-47.

3. Mokdad AH, Serdula MK, Dietz WH, Bowman
BA, Marks ]S, Koplan JP. The spread of the obesity epi-
demic in the United States, 1991-1998. JAMA. 1999;
282:1519-1522.

4. Mortality Statistics Branch, National Center for
Health Statistics. Physical activity trends—United States,
1990-1998. MMWR Morb Mortal Wkly Rep. 2001;
50:166—169.

5. Physical Activity and Health: A Report of the Sur-
geon General. Atlanta, Ga: US Dept of Health and
Human Services, Centers for Disease Control and Pre-
vention; 1996.

6.  Life Sciences Research Office, Federation of
American Societies for Experimental Biology. Third Re-
port on Nutrition Monitoring in the United States. Vol 2.
Washington, DC: US Government Printing Office,
1995.

7. US Department of Agriculture. Data tables: results
from USDA’s 1994—-96 Continuing Survey of Food In-
takes by Individuals and 1994—-96 Diet and Health
Knowledge Survey, December 1997. Available at:
http://www.barc.usda.gov/bhnre/foodsurvey/home.
htm. Accessed February 25, 1999.

8. Putnam JJ, Allshouse JE. Food Consumption, Prices,
and Expenditures. Washington, DC: US Dept of Agricul-
ture, Economic Research Service; 1999. Statistical Bul-
letin 965.

9. US Trends in Eating Away From Home, 1982-
1989. Washington, DC: US Department of Agriculture,
Economic Research Service; 1995. Statistical Bulletin
926.

10. Clauson A. Share of food spending for eating out
reaches 47 percent. FoodReview. 1999;22:20-22.

American Journal of Public Health | February 2002, Vol 92, No. 2



11. Young LR, Nestle M. Portion sizes in dietary as-
sessment: issues and policy implications. Nutr Rev.
1995;53:149-158.

12. Booth DA, Fuller |, Lewis V. Human control of
body weight: cognitive or physiological? Some energy
related perceptions and misperceptions. In: Cioffi LA,
James WPT, Van Itallie TB, eds. The Body Weight Regu-
latory System.: Normal and Disturbed Mechanisms. New
York, NY: Raven Press; 1981:305-314.

13. Wansink B. Can package size accelerate usage
volume? | Marketing. 1996;60:1—-13.

14. Rolls B], Engell D, Birch LL. Serving portion size
influences 5-year-old but not 3-year-old children’s food
intakes. | Am Diet Assoc. 2000;100:232—-234.

15.  Nutrition and Your Health: Dietary Guidelines for
Americans. 5th ed. Washington, DC: US Department of
Agriculture; 2000. Home and Garden Bulletin 232.

16. The Food Guide Pyramid. Rev ed. Washington, DC:
US Dept of Agriculture; 1996. Home and Garden Bul-
letin 252.

17. Heimbach JT, Levy AS, Schucker RE. Declared
serving sizes of packaged foods, 1977-86. Food Tech-
nol. 1990;44(6):82-90.

18. USDA'’s Food Guide: Background and Development.
Hyattsville, Md: US Dept of Agriculture, Human Nutri-
tion Information Service; 1992. Administrative Report
389.

19. US Food and Drug Administration. Food labeling:
serving sizes. Fed Regist. 1993;58:2229-2291.

20. Harnack L], Jeffery RW, Boutelle KN. Temporal
trends in energy intake in the United States: an eco-
logic perspective. Am J Clin Nutr. 2000;71:
1478-1484.

21. Top 50 growth chains. Restaurant Business. 1996;
95:51-122.

22. Lowe KD, Nicolas E. The top 400 restaurant con-
cepts. Restaurants Institutions. 1997;107(17).

23. Block G, Dresser CM, Hartman AM, Carroll MD.
Nutrient sources in the American diet: quantitative
data from the NHANES II survey. Am ] Epidemiol.
1985;122:27-40.

24. Subar AF, Krebs-Smith SM, Cook A, Kahle LL. Di-
etary sources of nutrients among US adults, 1989 to
1991. ] Am Diet Assoc. 1998;98:537—-547.

25. Young LR. Portion Sizes in the American Food Sup-
ply: Issues and Implications [dissertation). New York,
NY: New York University, 2000.

26. The History of Anh -Busch Companies: A Fact
Sheet. St. Louis, Mo: Anheuser Busch, Inc; 1995.

27. Bar Weight History. Hershey, Pa: Hershey Foods
Corporation; 1991.

28. Zagat Survey 2000: New York City Restaurants.
New York, NY: Zagat Survey LLC; 1999.

29. Rombauer IS, Becker MR. Joy of Cooking. New
York, NY: Penguin Books USA; 1964.

30. Rombauer IS, Becker MR, Becker E. Joy of Cook-
ing. New York, NY: Scribner; 1997.

31. Siano J. Garages make supersized SUV’s even big-
ger for superrich MVP’s. New York Times. August 27,
2000:AUL.

32. Gallo AE. The Food Marketing System in 1989.
Washington, DC: US Dept of Agriculture, Economic

February 2002, Vol 92, No. 2 | American Journal of Public Health

| RESEARCH AND PRACTICE |

Research Service; 1990. Agriculture Information Bul-
letin 603.

33. Berry E. Pricing tactics and the search for profits.
Advertising Forum. 1983;4:12—13, 71-72.

34. Information Resources Inc. At the checkout: big
sales for big products. Wall Street Journal. October 12,
1993:B1.

35. Phillips K. Reprofitizing the industry. Beverage
World. September 1990:83—-84.

36. Shapiro E. Marketscan: Portions and packages
grow bigger and bigger. Wall Street Journal. October
12, 1993:B1.

37. Gibson R, Coleman CY. How Burger King finally
became a contender. Wall Street Journal. February 27,
1997:B1.

38. DiDomenico P. Portion size: how much is too
much? Restaurants USA. 1994;14(6):18-21.

39. Carangelo C. Why are Americans so fat? Food
Management. 1995;30:63—-68.

40. Facts, Figures, and Features. Atlanta, Ga: Coca-Cola
Company; 1996.

41. National Research Council. Recommended Dietary
Allowances. 10th ed. Washington, DC: National Acad-
emy Press; 1989.

42. Jeffery RW, French SA. Epidemic obesity in the
United States: are fast foods and television viewing
contributing? Am J Public Health. 1998;88:277-280.

43. Hill JO, Peters JC. Environmental contributions to
the obesity epidemic. Science. 1998;280:1371-1374.

44. McDonald’s Nutrition Facts. Oakbrook, Ill: McDon-
ald’s Corporation; 1999.

45. Our Food. The Inside Story: Nutrition Analysis.
London, England: McDonald’s Restaurants Ltd; 1998.

46. American Institute of Cancer Research. New sur-
vey shows Americans ignore importance of portion size
in managing weight. Available at: http://www.aicr.org.
Accessed October 27, 2000.

47.  Healthy People 2010: Understanding and Improving
Health. Washington, DC: US Dept of Health and
Human Services, Public Health Service; 2000.

48. Nestle M, Jacobson MF. Halting the obesity epi-
demic: a public health policy approach. Public Health
Rep. 2000;115:12—24.

49. Hogbin M, Shaw A, Anand RS. Nutrition Insights:
Food Portions and Servings. How Do They Differ? Wash-
ington, DC: US Dept of Agriculture; 1999.

Fourth
Edition

Compendium of Methods for the
Microbiological
Examination of Foods

Edited by Frances Pouch Downes
and Keith Ito

he fourth edition of the Compendium

documents the latest, state-of-the-art
technologies in microbiology and molecu-
lar biology that play a key role—from pro-
duction to consumption—in the safety of
food.

This book brings together more than
200 experts from business, government
and academia to address key issues such
as quality assurance, common pathogens,
laboratory procedures, shipment practices
and the safety of specific foods.

This book is vital to all those involved
in B Food processing and manufacturing i
Food testing for safety and quality I
Pathogen surveillance I Laboratory science
1 Public health safety

ISBN 0-87553-175-X
2001 0704 pages B Hardcover
$87.50 APHA Members
$125.00 Nonmembers
plus shipping and handling
Bulk Order Discounts and
Examination Copies are available.

American Public Health Association
Publication Sales

Web: www.apha.org

E-mail: APHA@TASCO1.com
Tel: (301) 893-1894 H
FAX: (301) 843-0159 FDOW7 ¢

Young and Nestle | Peer Reviewed | Research and Practice | 249




