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Preface

My memories of food at school are many, starting with cafeteria lunch
provided after we presented our green lunch token and without discus-
sion of choices or options. Everyone had a lunch token, so no one knew
that there was a free or reduced-price lunch and no one went off campus
for lunch unless you lived in the neighborhood. Bigger or maybe hungrier
students got larger portions. A few students brought lunch in cool lunch
boxes, and we envied what was assumed to be a better lunch. There were
no vending machines until high school, and then the beverages were milk
(full-fat chocolate and regular), orange juice, and a few candy and cracker
snacks. I think the only soda machine was in the gym lobby.

Hallway or homeroom bake sales provided great homemade cookies,
cupcakes, fudge, and brownies. I recall that the school band had the rights
to the chocolate bar sale, complete with our school colors and mascot on
the label. Birthdays were not celebrated in school. The Halloween carnival
was all about food, fun, and homeroom pride for all, from first graders to
seniors. Dedicated parents and friends were the band and sport team boost-
ers, and loyally staffed the concession stand for the football and basketball
games. I don’t remember many students taking time from the action of the
game to eat, and we did not want to spend our allowance on food.

This was a time when childhood nutrition issues were iron deficiency
and undernutrition, when few were concerned about fat or sugar in child-
hood diets, and when most meals were consumed at home or school. I
now know that some children were hungry and the school lunch was an
important source of food. Interestingly, the key stakeholders have not

x
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changed—the children, families, school administrators, teachers, nurses,
coaches, food service team, and food industry. The local and state school
authorities implement federal policy and make many food and health deci-
sions at their levels. In the background, nutritionists, health-care provid-
ers, and other child advocates influence both policy and implementation.
We now clearly recognize the importance of food and nutrient intake on
child health and on lifelong adult health. All stakeholders are concerned
about diet quality, emerging food and health habits, and maintaining a pat-
tern of healthy childhood growth. Today overweight children outnumber
undernourished children, and yet normal or overweight status does not
guarantee food security and a healthful diet for many children. Our inex-
pensive, abundant food supply, and innovative food industry provide highly
palatable foods and beverages for children. School foods and beverages,
once almost limited to school lunch, now often include many choices in
addition to the federally supported school breakfast and lunch programs.
The calories and nutrients consumed at school and school-related activities
are an important component of dietary intake of all school-age children.
Childhood obesity is often referred to as an epidemic in both the medical
and community settings.

It is within this scientific and social environment that our committee
established our guiding principles and made recommendations for competi-
tive foods and beverages provided outside of the federally funded school
programs. The goal is for schools to employ their unique, long-term rela-
tionship with children and their families to support child health and pro-
vide a healthful school eating environment. Our committee is a dedicated
group of remarkable people from diverse backgrounds and experiences. We
quickly recognized that this was not an easy task. Over nearly 2 years, we
learned and debated together, and developed this set of food and beverage
standards for competitive foods and beverages, if they are offered.

Sincere appreciation is extended to the many individuals and groups
who were instrumental in the development of this report. First and fore-
most, many thanks are due to the committee members, who volunteered
countless hours to the research, deliberations, and preparation of the re-
port. Their dedication to this project was outstanding and the basis of our
success.

Many individuals volunteered significant time and effort to address and
educate our committee members during the workshops and public meet-
ings. Workshop speakers included Richard Black, Karen Cullen, Robert
Eadie, Stanley Garnet, Harold Goldstein, Nancy Green, Hope Hale, Mary
Kay Harrison, Jay Hirschman, Mary McKenna, Clare Miller, Derek Miller,
Alicia Moag-Stahlberg, Susan Neely, John Perkins, Michael Rosenberger,
Barbara O. Schneeman, Jonathan Shenkin, Susan Waltman, Shirley Watkins,
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Marilyn Wells, Melanie White, Kathy Wiemer, Gail Woodward-Lopez, and
Margo Wootan.

In addition, representatives from many entities provided oral testimony
to the committee during public meetings that were held on October 26,
2005, December 5, 2005, February 13, 2006, and April 21, 2006. They
represented the Action for Healthy Kids, Albert Einstein College of Medi-
cine, American Academy of Pediatrics, American Beverage Association,
American Dietetic Association, American Heart Association, Baylor College
of Medicine, Boston University, The California Center for Public Health
Advocacy, The Centers for Disease Control and Prevention, The Center for
Science in the Public Interest, Coca-Cola North America, ConAgra Foods,
Inc., The Food and Drug Administration, Food Products Association, Gen-
eral Mills Bell Institute of Health and Nutrition, Grocery Manufacturers
Association, International Dairy Foods Association, Irving Independent
School District, Kraft Foods Inc., Los Angeles Unified School District, The
National Association of State Boards of Education, National Dairy Council,
National Medical Association, PepsiCo, The Physician’s Committee for Re-
sponsible Medicine, School Nutrition Association, Schwan Food Company,
The Texas Department of Agriculture, University of California—Berkeley,
The United States Department of Agriculture, Westchester Coalition, and
the West Virginia Department of Education.

It is apparent that many organizations and individuals from a variety of
school and scientific backgrounds provided timely and essential support for
this project. Yet we would have never succeeded without the efforts, skills,
and grace that were provided in large measure by Janice Okita, Ph.D.,
R.D. (8/05-7/06) and Ann Yaktine, Ph.D. (7/06-8/07), our Senior Program
Officers and Study Directors for this project; Amin Akhlaghi, Research
Associate (09/05-10/06); Alice Vorosmarti, M.S.P.H., Research Associate;
Heather Del Valle, B.S., B.A., Senior Program Assistant; and Linda Meyers,
Ph.D., Food and Nutrition Board Director. Thanks also to Hilary Ray for
technical editing.

Last, as chair, I express my sincere appreciation to each member of
this committee for their extraordinary commitment to the project and the
wonderful opportunity to work with them on this important task for the
nutrition and school communities and for the school children whose health
and future we were asked to consider.

Virginia A. Stallings, Chair

Committee on Nutrition Standards
for Foods in Schools
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Summary

Many changes have been made over the past decades that have an im-
pact on understanding the importance of nutrition in the health and well-
being of school-age children and adolescents. Obesity is increasing among
this population, putting children at greater risk for other health concerns
such as diabetes, hypertension, and cardiovascular disease. Although food
choices and eating habits derive from many sources, school environments
can have a significant influence on children’s diets and play an important
role in teaching and modeling appropriate health behaviors.

In addition to providing meals through federally reimbursable school
nutrition programs, schools have become venues for “competitive” foods
and beverages, those that compete with the traditional school lunch as a
nutrition source. These foods and beverages are obtained from a variety of
sources including a la carte service in the school cafeteria, school stores and
snack bars, and vending machines.

The Child Nutrition and WIC (Women, Infants, and Children) Reau-
thorization Act of 2004 required each local education agency to develop a
wellness policy by 2006. These policies must include nutrition guidelines,
nutrition education and physical activity goals, and other school-based
activities. Although school districts across the country have taken steps
toward meeting these requirements, implementation is inconsistent and in
some cases incomplete. In addition, given that each local education agency
establishes its own local wellness policy, there is great variety, with poli-
cies ranging from very detailed and well-defined, to less detailed and more
vague. To augment the local wellness policies and other federally directed

Copyright © National Academy of Sciences. All rights reserved.
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2 NUTRITION STANDARDS FOR FOODS IN SCHOOLS

initiatives, Congress directed the Centers for Disease Control and Preven-
tion (CDC) to undertake a study with the Institute of Medicine (IOM)
to make recommendations about nutrition standards for foods offered in
competition with federally reimbursable meals and snacks. An ad hoc com-
mittee of the IOM was thus convened and charged to

e draw on literature regarding the availability, nutritional profile,
and risks (including substitution) of school foods and beverages, including
recent work by the Government Accountability Office, as appropriate;

e synthesize lessons learned from relevant research, development of
federal nutrition standards for the National School Lunch and Breakfast
Programs, and experience from the development of state- and local-based
standards for foods and beverages offered outside federally reimbursable
meals and snacks;

e consider whether a single set of nutrition standards is appropri-
ate for elementary, middle, and high schools, or if more than one set is
needed;

e develop nutrition standards based on nutritional science for foods
and beverages, other than federally reimbursable meals and snacks, offered
in school;

e consider how to ensure that foods and beverages offered in schools
contribute to an overall healthful eating environment; and

e develop benchmarks to guide future evaluation studies of the ap-
plication of the standards.

APPROACH TO DEVELOPING NUTRITION STANDARDS

To initiate the study process, the committee developed a set of guiding
principles to support the creation of a healthful eating environment for
children in U.S. schools and to guide the deliberations and development of
standards (Box S-1).

The committee also reviewed pertinent evidence, guided principally
by the 2005 Dietary Guidelines for Americans (DGA). The DGA pro-
vides the most comprehensive science-based advice to promote health and
reduce risk for major chronic diseases through diet and physical activity
for the U.S. population two years of age and above. Although the scope
of the DGA is quite broad, it does not cover all areas of importance to
the committee’s work on nutrition standards for schools—for example, it
lacks recommendations concerning caffeine and nonnutritive sweeteners.
However, the DGA are diet-based recommendations, and competitive foods
and beverages must be regarded individually. Thus standards were set for
individual foods to increase the likelihood that students meet overall DGA
recommendations.

Copyright © National Academy of Sciences. All rights reserved.



Nutrition Standards for Foods in Schools: Leading the Way Toward Healthier Youth
http://lwww.nap.edu/catalog/11899.html

SUMMARY

BOX S-1
Guiding Principles

The committee recognizes that:

nership with parents, teachers, and the broader community.

minerals, and other known individual components.

products.

The committee intends that:
source of foods and beverages offered at school.
overall healthful eating environment.

outside the federally reimbursable school nutrition programs.

resources.

schools.

1. The present and future health and well-being of school-age children are
profoundly affected by dietary intake and the maintenance of a healthy weight.

2. Schools contribute to current and lifelong health and dietary patterns and
are uniquely positioned to model and reinforce healthful eating behaviors in part-

3. Because all foods and beverages available on the school campus represent
significant caloric intake, they should be designed to meet nutrition standards.

4. Foods and beverages have health effects beyond those related to vitamins,

5. Implementation of nutrition standards for foods and beverages offered
in schools will likely require clear policies; technical and financial support; a
monitoring, enforcement, and evaluation program; and new food and beverage

6. The federally reimbursable school nutrition programs will be the primary

7. All foods and beverages offered on the school campus will contribute to an

8. Nutrition standards will be established for foods and beverages offered

9. The recommended nutrition standards will be based on the Dietary Guide-
lines for Americans, with consideration given to other relevant science-based

10. The nutrition standards will apply to foods and beverages offered to all
school-age children (generally ages 4 through 18 years) with consideration given
to the developmental differences between children in elementary, middle, and high

The committee systematically organized foods and beverages offered
separately from federally reimbursable school nutrition programs into two
tiers according to the extent of their consistency with the DGA. Tier 1 foods
and beverages are consistent with “foods to be encouraged” as defined in
the DGA. Tier 1 foods and beverages are those that provide at least one
serving of fruit, vegetable, whole grain, or nonfat/low-fat dairy. Tier 2 foods
and beverages fall short of Tier 1 criteria, but they do not fall outside of

Copyright © National Academy of Sciences. All rights reserved.
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4 NUTRITION STANDARDS FOR FOODS IN SCHOOLS

the intake recommendations of the DGA for other nutrients such as fat and
sodium. Examples of Tier 2 foods include processed foods such as baked
potato chips, low-sodium whole wheat crackers, graham crackers, or ani-
mal cracker cookies. Foods and beverages that are not consistent with the
DGA do not meet the standards defined for Tier 1 and Tier 2 items. The
committee developed specific nutrient standards for both Tier 1 and Tier 2
foods and beverages, discussed below. Table S-1 shows Tier 1 and 2 foods
and beverages.

RECOMMENDED STANDARDS

The committee’s Guiding Principles and the concept of Tier 1 and Tier
2 foods form the basis of its recommendations for nutrition standards for
competitive foods offered in schools. These standards have two major
objectives: first, to encourage children to consume foods and beverages
that are healthful—fruits, vegetables, whole grains, and nonfat or low-fat
dairy products—and second, wherever possible in all competitive foods and
beverages offered at schools, to limit food components that are either not
healthful when consumed at levels exceeding the DGA or fall outside DGA
recommendations. Standards that contain specified ranges for fats, energy,
added sugars, and sodium are the committee’s best judgment based on its
interpretation of limited available evidence.

Standards for Nutritive Food Components

Standard 1: Snacks, foods, and beverages meet the following criteria for
dietary fat per portion as packaged:

e No more than 35 percent of total calories from fat
e Less than 10 percent of total calories from saturated fats
e Zero trans fat

Americans, including children, consume too much fat, especially satu-
rated fat. Although some fat intake is needed to meet requirements for es-
sential fatty acids and to utilize fat-soluble vitamins, fats are energy dense,
and a high fat intake contributes to the high caloric intake of overweight
and obese individuals. Consistent evidence shows that diets high in satu-
rated fat are associated with increased risk and higher rates of coronary
heart disease. Like saturated fats, trans fats found in hydrogenated oils
increase low-density lipoprotein (LDL) cholesterol; trans fats also decrease
high-density lipoprotein (HDL) cholesterol.

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 5

TABLE S-1 Foods and Beverages That Meet Tier 1 and Tier 2 Standards
Foods Beverages

Tier 1 for All Students

Tier 1 foods are fruits, vegetables, whole Tier 1 beverages are:

grains, and related combination products*® e Water without flavoring, additives, or

and nonfat and low-fat dairy that are carbonation

limited to 200 calories or less per portion as e Low-fat* and nonfat milk (in 8 oz.

packaged and: portions):

e No more than 35 percent of total calories —Lactose-free and soy beverages are
from fat included

e Less than 10 percent of total calories from —Flavored milk with no more than 22
saturated fats g of total sugars per 8-oz. portion

e Zero trans fat (< 0.5 g per serving) e 100 percent fruit juice in 4-0z. portion

e 35 percent or less of calories from total as packaged for elementary/middle
sugars, except for yogurt with no more school and 8 oz. (two portions) for high
than 30 g of total sugars, per 8-oz. portion school
as packaged e Caffeine-free, with the exception of

e Sodium content of 200 mg or less per trace amounts of naturally occurring
portion as packaged caffeine substances

A la carte entrée items meet fat and sugar

limits as listed above and:**

—Are National School Lunch Program
(NSLP) menu items

—Have a sodium content of 480 mg or less

*Combination products must contain a total ~ *1-percent milk fat
of one or more servings as packaged of
fruit, vegetables, or whole-grain products
per portion
*#200-calorie limit does not apply;
items cannot exceed calorie content of
comparable NSLP entrée items

Tier 2 for High School Students After School

Tier 2 snack foods are those that do not Tier 2 beverages are:

exceed 200 calories per portion as packaged e Non-caffeinated, non-fortified beverages

and: with less than 5 calories per portion as

e No more than 35 percent of total calories packaged (with or without nonnutritive
from fat sweeteners, carbonation, or flavoring)

e Less than 10 percent of total calories from
saturated fats

e Zero trans fat (< 0.5 g per portion)

e 35 percent or less of calories from total
sugars

e Sodium content of 200 mg or less per
portion as packaged
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Standard 2: Snacks, foods, and beverages provide no more than 35 percent
of calories from total sugars per portion as packaged.

Sugars contribute calories without substantial amounts of micronutri-
ents. Limiting foods high in added sugars is recommended because high
levels of added sugars are associated with increased calorie and decreased
micronutrient consumption. Decreases in micronutrient intake are greatest
when added sugars exceed 25 percent of the total caloric intake. However,
the committee decided that a 35 percent limit on total sugars (for non-dairy
products) would be achievable while contributing to improvement in the
eating patterns of school-age children.

Recent data show that added sugars from soft drinks, fruitades, and
other sweetened fruit drinks contribute from 35 to more than 50 percent of
the total intake of added sugars in children’s diets. Decreases in allowable
added sugars are intended to provide an incentive for food manufacturers to
develop an array of acceptable products that contain less than 35 percent of
calories from total sugars. Many food products already in the marketplace
approach this limit, and through modest reformulation will conform to the
committee’s recommendation. With the exceptions noted, the recommenda-
tion of 35 percent of calories from total sugars is viewed by the committee
as an interim recommendation until added sugars information is more read-
ily available to school foodservice operators.

Exceptions to the standard are

e 100 percent fruits and fruit juices in all forms without added
sugars;

e 100 percent vegetables and vegetable juices without added sugars;
and

e unflavored nonfat and low-fat milk and yogurt. Flavored nonfat
and low-fat milk can contain no more than 22 grams of total sugars per
8-ounce portion, and flavored nonfat and low-fat yogurt can contain no
more than 30 grams of total sugars per 8-ounce serving.

Dairy product exception Dietary intake of calcium-rich foods and
beverages is very important throughout the school years, but many of the
dairy products popular among school-age children that can make a posi-
tive contribution contain added sugars in excess of the recommended limit
set by the committee. To avoid elimination of these dairy products due to
sugar content, the committee made an exception to the recommended limit
on added sugars.

In setting the proposed higher standards for these foods and beverages,
the committee sets limits that are both attainable and maintain product
palatability, while still reducing intake of added sugars. In making the
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recommendations, the committee is also mindful of the positive efforts of
some states and school districts, sometimes working together with the dairy
industry, to successfully develop products lower in added sugars.

Standard 3: Snack items are 200 calories or less per portion as packaged
and a la carte entrée items do not exceed calorie limits on comparable Na-
tional School Lunch Program (NSLP) items.

Entrée items served a la carte are exempt from the 200-calorie limit;
their caloric content does not exceed that of comparable NSLP entrée
items.

Most U.S. children consume at least one snack per day, and children
consume nearly one quarter of their dietary energy intake as snacks. Energy
intake should be commensurate with energy expenditure in order to achieve
energy balance in adults and avoid overweight and obesity; only a small
positive energy balance is required for growth in school-age children. The
energy density of foods is higher for snacks compared to meals, and excess
weight gain may develop over time from a relatively small daily excess of
calories consumed.

The committee determined that discretionary energy consumption from
snacks should represent no more than about 9 percent of total daily energy
intake. A 200-calorie maximum limit per portion for snacks may be high
for some younger or smaller children, but it is assumed that variations in
other daily energy intake will compensate for shortfalls or excesses. Fur-
thermore, a la carte entrée items should not provide more calories than the
comparable NSLP entrée items they replace. The standard is established
for whole servings rather than half servings because, in the committee’s
judgment, a whole serving of fruit, vegetable, or whole grain per portion
would contribute to the goal of helping school-age children meet DGA
recommendations in a portion size that food manufacturers can achieve in
formulating new products.

Standard 4: Snack items meet a sodium content limit of 200 mg or less
per portion as packaged or 480 mg or less per entrée portion as served a
la carte.

Although sodium is an essential dietary mineral, it is widely overcon-
sumed. Research evidence in adult subjects strongly supports a correlation
between higher salt intake and increased blood pressure, although associa-
tions in children and adolescents are not as well documented.

The exception to the sodium recommendation for federally reimburs-
able school meal entrée items purchased a la carte reflects the fact that they
generally represent greater energy value than the recommended limit for
snacks (Standard 3 above). These entrée items are components of meals
that meet U.S. Department of Agriculture school meal nutrition standards
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and their inclusion allows greater flexibility for students with higher energy
needs.

Standards for Nonnutritive Food Components

Standard 5: Beverages containing nonnutritive sweeteners are only allowed
in high schools after the end of the school day.

In considering nonnutritive sweeteners in competitive foods and
beverages for school-age children, four related issues were evaluated:
safety; displacement effect on intake of other foods and beverages to be
encouraged (fruits, vegetables, whole grains, and nonfat or low-fat dairy
products); efficacy for maintenance of healthy weight; and the role of choice
and necessity.

Safety The Food and Drug Administration (FDA) sets safety standards
for food additives, including nonnutritive sweeteners. Those that are ap-
proved for use have been evaluated extensively and have met the standards.
Yet there is still uncertainty, particularly about long-term use and about
low-level exposure effects on the health and development of children.

Displacement Nonnutritive-sweetened beverages may be chosen in-
stead of nutrient-dense beverages. Nutrient displacement occurs when a
beverage or food of lesser nutritional value is substituted for one of greater
nutritional value, resulting in reduced intake of nutrients.

Efficacy The DGA states that reduction of calorie intake is important
in weight control. Nonnutritive sweeteners are used to replace sugars in
foods and beverages and provide lower calorie choices to consumers.

Choice and necessity Beverages that meet Tier 2 standards make no
caloric contribution and increase the variety of choices. These additional
choices may be useful for those who wish to control or maintain body
weight. The use of nonnutritive sweeteners to provide lower calorie foods
and beverages, however, is not necessary to achieve the goal of weight
control.

The committee considered these issues in the context of development
in school age children and the public health concern of childhood obesity.
Given the lack of clear evidence to evaluate their efficacy in weight control,
intending to maintain clarity and avoiding complexity of standards across
age groups and times of day, the committee took a cautious approach in
its recommendations for the use of nonnutritive sweeteners in competitive
foods and beverages.
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Because of the uncertainties and limitations in evidence, especially con-
cerning the safety and benefits for weight control, the committee does not
recommend a standard for nonnutritive sweeteners in foods.

Safety Nonnutritive sweeteners meet the safety standards set by the
FDA; however, there is no long-term evidence addressing their safety when
consumption begins in early childhood, and in relation to a broader range
of health and developmental outcomes. The committee also considered the
limitations in testing and lack of evidence concerning the benefits or neces-
sity for use of nonnutritive sweeteners in foods.

Displacement Displacement was not an important issue for nonnutri-
tive sweeteners in foods that otherwise met the recommended standards.

Efficacy Based on the principle of energy balance, nonnutritive sweet-
eners in foods might provide a tool for weight management; however, stud-
ies to test this in children are not conclusive and the complexities of the
relationship between nonnutritive sweeteners and appetite have not been
studied in this age group.

Choice and necessity Although nonnutritive sweeteners may increase
palatability, thereby increasing consumption of healthful foods, the poten-
tial increase in consumption may not be sufficient justification to include
them in foods. There was also concern that children may not be able to
distinguish between a food with nonnutritive sweeteners and a similar
full-calorie food, which might encourage unintentional overconsumption.
Improving dietary patterns and maintaining healthy weight in children does
not require foods with nonnutritive sweeteners.

Standard 6: Foods and beverages are caffeine-free, with the exception of
trace amounts of naturally occurring caffeine-related substances.

The evidence for adverse health effects, other than physical dependency
and withdrawal, from caffeine consumption varies in severity of effects and
consistency of results among studies (see discussion in Chapter 2) except
for the two health effects mentioned. Tolerance and dependence on caffeine
have been identified in all ages, including school-age children, and with-
drawal from regular caffeine intake is followed by generally mild effects
such as moodiness, headache, and shakiness.

Although there may be some benefits associated with caffeine con-
sumption (see Chapter 2), the committee did not support offering products
containing significant amounts of caffeine for school-age children because
of the potential for adverse effects, including physical dependency and
withdrawal (described in Chapter 2). Thus the committee judged that caf-
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feine in significant quantities has no place in foods and beverages offered in
schools. The committee recognized that some foods and beverages contain
trace amounts of naturally occurring caffeine and related substances and
did not intend to exclude such foods or beverages if the amounts of caffeine
consumed are small and the product otherwise complies with the recom-
mended nutritional standards.

Standards for the School Day

Standard 7: Foods and beverages offered during the school day are limited
to those in Tier 1.

Because of their nutritional attributes, consumption of Tier 1 foods and
beverages is to be encouraged. Thus it is appropriate to make them avail-
able as competitive foods during the school day. Evidence supports the use
of Tier 1 foods and beverages to increase consumption of fruits, vegetables,
whole grains, and nonfat and low-fat dairy products by school-age children,
and to reinforce innovation by industry to create products more consistent
with the DGA, thereby increasing healthful competitive food choices for
school-age children.

Standard 8: Plain, potable water is available throughout the school day at
no cost to students.

Water is essential to health, and is naturally calorie free with few
known negative health consequences. Either tap or bottled water or water
from fountains or other sources represents a safe, desirable way of main-
taining hydration during the school day, and is therefore included as a Tier
1 beverage. The committee’s interpretation of limited available evidence is
that carbonated water, fortified water, flavored water, and similar products
are excluded because such products are associated with displacement of
more healthful beverages (see Chapter 2); they are unnecessary for hydra-
tion purposes; and the increasing variety of products increases the difficulty
of making clear distinctions among them. In addition, if flavored or fortified
waters are included, they may serve, in the committee’s judgment, as im-
plicit encouragement to produce more foods with nonnutritive components
for children at the expense of more healthful foods.

Standard 9: Sports drinks are not available in the school setting except
when provided by the school for student athletes participating in sport
programs involving vigorous activity of more than one hour’s duration.
The committee concluded that, in most contexts, sports drinks are
equivalent to flavored water, and because of their high sugar content it is
appropriate that they be excluded from both Tier 1 and 2 beverages. How-
ever, for students engaged in prolonged, vigorous activities on hot days, evi-
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dence suggests sports drinks are useful for facilitating hydration, providing
energy, and replacing electrolytes. The committee’s recommended standard
is consistent with conclusions of expert panels who considered this issue in
adults. The committee suggests that the individual athletic coach determine
whether sports drinks are made available to student athletes under allow-
able conditions to maintain hydration.

Standard 10: Foods and beverages are not used as rewards or discipline for
academic performance or behavior.

Some schools have reported the use of foods and beverages as an aid
in managing behavior. In the committee’s judgment, such use of foods and
beverages in schools is inappropriate. Establishing an emotional connection
between food and acomplishment encourages poor eating habits, and in the
committee’s judgment should not be allowed.

Standard 11: Minimize marketing of Tier 2 snacks, foods, and beverages
in the high school setting by

e locating Tier 2 food and beverage distribution in low student traffic
areas; and

e ensuring that the exteriors of vending machines do not depict com-
mercial products or logos or suggest that consumption of vended items
conveys a health or social benefit.

The presence in some high schools of vending machines or other mech-
anisms to market Tier 2 snacks, foods, and beverages after school leaves
open an opportunity to promote products during the regular school day,
even if these vending machines operate only after the end of the regular
school day. In making this recommendation, the committee concurs with
the recommendations of the recent IOM report on food and beverage mar-
keting to children.

Standards for the After-School Setting

Standard 12: Tier 1 snack items are allowed after school for student activi-
ties for elementary and middle schools. Tier 1 and Tier 2 snacks are allowed
after school for high school.

The committee’s recommended standard applies specifically to after-
school activities that are attended mainly by students and thus represent an
extension of the regular school day.

Many school-related activities that take place in the late afternoon
and evening involve both students and adults or, in some instances, mainly
adults. These include interscholastic sporting events, back-to-school nights,
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parent-teacher association meetings, and use of the school for adult activi-
ties such as adult athletic leagues.

Some students remain on the campus and proceed directly to their after-
school activities, while others leave campus and return for these activities.
Some food consumed during the after-school period is provided by the
school, while in other cases it is provided by students or others.

Given that high school students are often expected to decide what to
eat, it is appropriate to give them more choice in the less formal environ-
ment after the school day ends. Tier 2 foods and beverages provide for an
expanded variety while maintaining nutritional standards.

Standard 13: For on-campus fund-raising activities during the school day,
Tier 1 foods and beverages are allowed for elementary middle, and high
schools. Tier 2 foods and beverages are allowed for high schools after
school. For evening and community activities that include adults, Tier 1
and 2 foods and beverages are encouraged.

Fund-raising or evening and community activities that include the use
of foods and beverages should emphasize nutritious choices such as fruits
or juices, vegetables, nuts, grain products, and nonfat or low-fat dairy
products. The committee recognizes that attempting to regulate foods and
beverages sold for fund-raising or offered at evening events attended by
both students and adults is not practical and may not be desirable. The
committee urges that when foods and beverages are used for such activities
they be limited to items that meet Tier 1 and Tier 2 standards.

IMPLEMENTING THE RECOMMENDED STANDARDS

The recommended nutrition standards are among several elements of
a school policy that could significantly improve the nutritional quality of
foods offered in schools. While proposing a complete implementation and
evaluation plan is beyond the scope of the study, the committee developed a
framework and set of benchmarks on which such a plan can be developed.
The key elements for success in implementing standards for competitive
foods in schools are summarized in Box S-2, and recommended actions
follow.

Action 1: Appropriate policy-making bodies ensure that recommendations
are fully adopted by providing

¢ regulatory guidance to federal, state, and local authorities;

e designated responsibility for overall coordination and oversight to
federal, state, and local authorities; and
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BOX S-2
Key Elements for Success

1. Awareness and understanding of the standards by personnel in schools,
school boards, school district administrators, parents, students, health profes-
sionals and child advocates, state agencies, state boards of education and leg-
islatures, Congress, the U.S. Department of Agriculture, the U.S. Department of
Health and Human Services, the U.S. Department of Education, food and bever-
age industry, and vendors.

2. Actions taken to implement nutrition standards by those same personnel,
potentially including

* Supportive legislation at federal,state, and/or local levels

* Supportive regulations issued by federal, state, and/or local agencies

e Technical and financial support as needed

* Incorporation of standards into school wellness policies

* Development of food and beverage products that meet standards

3. Changes in food availability in schools, including

e Products offered in a la carte, in vending machines, stores, and snack
bars consistent with the standards

* Products used in celebrations, fundraising, and after-school activities
consistent with the standards.

4. Changes in children’s food and beverage sources and intake during the
extended school day, including

e Improved product profile (e.g., servings of food groups, types of bever-
ages, etc.)
* Improved nutrient composition of children’s diets

e performance-based guidelines and technical and financial support
to schools or school districts, as needed.

Implementing the recommended nutrition standards for competitive
foods and beverages offered in schools will require policy changes. These
changes may occur at multiple levels, such as local, state, and/or national
levels, and may combine policy guidance, regulations, and/or legislative ac-
tion. In order for the recommended standards to be implemented, an author-
itative agency must be designated to coordinate and monitor progress.

Action 2: Appropriate federal agencies engage with the food industry to
e establish a user-friendly identification system for Tier 1 and

2 snacks, foods, and beverages that meet the standards per portion as
packaged
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e provide specific guidance for whole-grain products and combina-
tion products that contain fruits, vegetables, and whole grains

Implementing the standards recommended in this report for Tier 1 and
2 snacks, foods, and beverages will only be accomplished with coordination
and cooperation among federal agencies and the food industry. Product
information currently available to foodservice operators is not always suf-
ficient to determine whether products meet nutrition standards. In order
for school foodservice operators to identify and evaluate foods and bever-
ages that meet specified standards, detailed product information must be
provided by manufacturers.

CONCLUDING REMARKS

The federally reimbursable school nutrition programs are traditionally
an important means to ensure that students have access to fruits, vegetables,
whole-grain-based foods, and nonfat and low-fat dairy products during the
school day. These programs are the main source of nutrition provided at
school. However, there are increasing opportunities for students to select
competitive snacks, foods, and beverages through a la carte services, vend-
ing machines, school stores, snack bars, concession stands, classroom or
school celebrations, achievement rewards, after-school programs, and other
venues. Schools are encouraged to limit these opportunities. When such
opportunities arise, they should be used to encourage greater consumption
of fruits, vegetables, whole grains, and nonfat or low-fat dairy products.
The recommendations in this report are intended to ensure that competitive
foods and beverages offered in schools are consistent with the DGA and,
in particular, to encourage children and adolescents to develop healthful
lifelong eating patterns.
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Committee Task and Guiding Principles

BACKGROUND

The dietary practices of children and adolescents are critical to their
overall health and well-being. Unfortunately, children’s diets tend to be
inadequate in fruits, vegetables, whole grains, and calcium-rich foods and
too high in sodium, saturated fat, and added sugar. The School Nutrition
Dietary Assessment Study II (SNDA-II) (Fox et al., 2001) reports that in-
take of total fat among school-age children makes up approximately 33-35
percent of caloric intake (upper limit of recommended level), and saturated
fat intake is approximately 12 percent of total caloric intake (exceeding rec-
ommended levels). Although obesity increases health problems among U.S.
school-age children and adolescents, the resulting greater risk that these
health problems pose for other serious chronic conditions—including dia-
betes, cardiovascular disease, and elevated cholesterol and blood pressure
levels—cannot be overlooked. Other nutrition and health issues that have
an impact on children and adolescents include poor bone health, dental
caries, and low iron intake. In addition to these issues of physical health,
sociocultural issues are of concern, particularly the social discrimination
against obese children and adolescents.

Food choices and eating habits are learned from many sources. How-
ever, the school environment plays a significant role in teaching and mod-
eling eating and health behaviors. For many children, foods consumed at
school provide a major portion of their daily nutrient intake. Foods and
beverages consumed at school come from three major sources: (1) federally

15
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reimbursable school nutrition programs that include the National School
Lunch Program (NSLP), the School Breakfast Program (SBP), and after-
school snacks; (2) food and beverage sources that include items sold or of-
fered through a la carte lines, snack bars, student stores, vending machines,
or school activities such as special fundraisers, achievement rewards, class-
room parties, school celebrations, classroom snacks, and school meetings;
and (3) foods brought from home (“brown bag” lunches).

Foods and beverages sold at school outside of the NSLP or SBP are re-
ferred to as “competitive foods” because they compete with the traditional
school meals as a nutrition source (see Chapter 3 for detailed discussion).
Such foods and beverages may include carbonated sodas, fruit-flavored
drinks of low fruit content, snack foods high in added sugar or salt, and
baked goods high in fat as well as healthier options such as small whole-
grain bagels and fruit. A number of factors influence the decision to allow
competitive foods in the school environment, including state and local
policies, student preferences, commercial marketing strategies in the school,
administrative and parental opinions, financial concerns, and time and
space constraints affecting meal service in the school. Lunches brought from
home are not included as they fall outside the scope of the report.

There are important concerns about the contribution of nutrients and
total calories from competitive foods to the daily diets of school-age chil-
dren and adolescents. First, competitive foods tend to be calorie-dense
rather than nutrient-dense and thus may contribute to the increasing prob-
lem of overweight and obesity among school-age children and adolescents
(Kubik et al., 2003, 2005; Templeton et al., 2005). They may also contrib-
ute to other health conditions, including dental caries, poor bone health,
and iron-deficiency anemia (Lytle and Kubik, 2003). Second, in contrast
to meals served through the NSLP—which are generally consistent with
national nutrition policy as delineated in the Dietary Guidelines for Ameri-
cans (DGA)—competitive foods do not follow any federal nutrition guide-
lines and are not likely to conform to nutrient intake recommendations.
Table 1-1 summarizes the recommendations from the DGA (DHHS/USDA,
2005). Third, these foods are increasingly available and consumed in a
variety of venues across the school campus and throughout the school day.
Given that children’s diets tend not to meet the DGA, and there is an abun-
dance of often unhealthy food and beverage choices available at school,
developing nutrient standards for individual products available outside the
federally reimbursable school nutrition programs will make an important
contribution toward improving the healthfulness of children’s diets.

The public recognition of and attention to these issues has resulted in
a call for effective solutions. In June 2004, Congress passed Section 204
of Public Law 108-265 of the Child Nutrition and WIC (Women, Infants,
and Children) Reauthorization Act that required local education agencies to
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TABLE 1-1 Key Recommendations for the General Population from the
Dietary Guidelines for Americans 2005

Focus Area

Key Recommendation

Adequate
nutrients within
calorie needs

Weight
management

Physical activity

Food groups to
encourage

e Consume a variety of nutrient-dense foods and beverages within and

among the basic food groups while choosing foods that limit the
intake of saturated and trans fats, cholesterol, added sugars, salt, and
alcohol.

e Meet recommended intakes within energy needs by adopting a

balanced eating pattern, such as the U.S. Department of Agriculture
(USDA) Food Guide or the Dietary Approaches to Stop Hypertension
(DASH) Eating Plan.

To maintain body weight in a healthy range, balance calories from
foods and beverages with calories expended.

To prevent gradual weight gain over time, make small decreases in
food and beverage calories and increase physical activity.

Engage in regular physical activity and reduce sedentary activities to

promote health, psychological well-being, and a healthy body weight.

—To reduce the risk of chronic disease in adulthood, engage in at
least 30 minutes of moderate-intensity physical activity, above usual
activity, at work or home on most days of the week.

—For most people, greater health benefits can be obtained by
engaging in physical activity of more vigorous intensity or longer
duration.

—To help manage body weight and prevent gradual, unhealthy body
weight gain in adulthood, engage in approximately 60 minutes of
moderate- to vigorous-intensity activity on most days of the week
while not exceeding caloric intake requirements.

—To sustain weight loss in adulthood, participate in at least 60 to
90 minutes of daily moderate-intensity physical activity while not
exceeding caloric intake requirements. Some people may need to
consult with a health-care provider before participating in this level
of activity.

Achieve physical fitness by including cardiovascular conditioning,

stretching exercises for flexibility, and resistance exercises or

calisthenics for muscle strength and endurance.

Consume a sufficient amount of fruits and vegetables while staying
within energy needs. Two cups of fruit and 2% cups of vegetables per
day are recommended for a reference 2,000-calorie intake, with higher
or lower amounts depending on the calorie level.

Choose a variety of fruits and vegetables each day. In particular,

select from all five vegetable subgroups (dark green, orange, legumes,
starchy vegetables, and other vegetables) several times a week.
Consume 3 or more ounce-equivalents of whole-grain products per
day, with the rest of the recommended grains coming from enriched or
whole-grain products. In general, at least half the grains should come
from whole grains.

Consume 3 cups per day of fat-free or low-fat milk or equivalent milk
products.

continued
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TABLE 1-1 Continued

Fats

Carbohydrates

Sodium and
potassium

Alcoholic
beverages

Food safety

Consume less than 10 percent of calories from saturated fatty acids
and less than 300 mg/day of cholesterol, and keep trans fatty acid
consumption as low as possible.

Keep total fat intake between 20 to 35 percent of calories, with most
fats coming from sources of polyunsaturated and monounsaturated
fatty acids, such as fish, nuts, and vegetable oils.

When selecting and preparing meat, poultry, dry beans, and milk or
milk products, make choices that are lean, low-fat, or fat-free.

Limit intake of fats and oils high in saturated and/or trans-fatty
acids, and choose products low in such fats and oils.

Choose fiber-rich fruits, vegetables, and whole grains often.

Choose and prepare foods and beverages with little added sugars or
caloric sweeteners, such as amounts suggested by the USDA Food
Guide and the DASH Eating Plan.

Reduce the incidence of dental caries by practicing good oral
hygiene and consuming sugar- and starch-containing foods and
beverages less frequently.

Consume less than 2,300 mg of sodium (approximately 1 teaspoon of
salt) per day.

Choose and prepare foods with little salt. At the same time, consume
potassium-rich foods, such as fruits and vegetables.

Those who choose to drink alcoholic beverages should do so sensibly
and in moderation—defined as the consumption of up to one drink
per day for women and up to two drinks per day for men.

Alcoholic beverages should not be consumed by some individuals,
including those who cannot restrict their alcohol intake, women of
childbearing age who may become pregnant, pregnant and lactating
women, children and adolescents, individuals taking medications that
can interact with alcohol, and those with specific medical conditions.
Alcoholic beverages should be avoided by individuals engaging in
activities that require attention, skill, or coordination, such as driving
or operating machinery.

To avoid microbial foodborne illness:

—Clean hands, food contact surfaces, and fruits and vegetables. Meat
and poultry should not be washed or rinsed.

—Separate raw, cooked, and ready-to-eat foods while shopping for,
preparing, or storing foods.

—Cook foods to a safe temperature to kill microorganisms.

—Chill (refrigerate) perishable food promptly and defrost foods
properly.

—Avoid raw (unpasteurized) milk or any products made from
unpasteurized milk, raw or partially cooked eggs or foods
containing raw eggs, raw or undercooked meat and poultry,
unpasteurized juices, and raw sprouts.

SOURCE: DHHS/USDA, 2005.
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develop wellness policies to address the problem of childhood overweight
and obesity (Child Nutrition and WIC Reauthorization Act of 2004. Public
Law 108-265. 108th Congress. 2004). The wellness policy contains four
basic components: nutrition education goals, physical activity goals, nutri-
tion guidelines, and other school-based activities. The law specifies that the
wellness policy include “nutrition guidelines selected by the local educa-
tion agency for all foods available on each school campus under the local
education agency during the school day with the objectives of promoting
health and reducing childhood obesity.” Although school districts across
the country have taken steps toward meeting wellness policy requirements,
these policies show great variability. Additionally, individual districts have
expressed interest in being provided with information to enhance their un-
derstanding of nutrition and health issues and to assist them in developing
strong wellness policies.

THE COMMITTEE’S TASK

In the FY 2005 Consolidated Appropriations, House Report 108-792,
Congress directed the Centers for Disease Control and Prevention (CDC) to
initiate a study with the Institute of Medicine (IOM) to review evidence and
make recommendations about appropriate nutrition standards for the avail-
ability, sale, content, and consumption of foods at school, with attention to
foods offered in competition with federally reimbursable meals and snacks.
An ad hoc committee of the IOM was thus convened and charged to

e draw on literature regarding the availability, nutritional profile,
and risks (including substitution) of school foods and beverages, including
recent work by the Government Accountability Office, as appropriate;

e synthesize lessons learned from relevant research, development of
federal nutrition standards for the National School Lunch and Breakfast
Programs, and experience from the development of state- and local-based
standards for foods and beverages offered outside federally reimbursable
meals and snacks;

e consider whether a single set of nutrition standards is appropri-
ate for elementary, middle, and high schools, or if more than one set is
needed;

e develop nutrition standards based on nutritional science for foods
and beverages, other than federally reimbursable meals and snacks, offered
in school;

e consider how to ensure that foods and beverages offered in schools
contribute to an overall healthful eating environment; and

e develop benchmarks to guide future evaluation studies of the ap-
plication of the standards.
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Approach to the Task

To address its charge, the committee reviewed available evidence from
the current literature and from public workshop presentations by recog-
nized experts (see Appendix E), developed guiding principles, and deliber-
ated on issues relevant to its charge.

The committee reviewed literature, but did not conduct its own system-
atic, comprehensive evidence-based review. One challenge faced by the com-
mittee was interpreting limited evidence. Where evidence was inconclusive,
the committee used its judgment to inform its interpretation of findings. An
important starting point for the committee was the Dietary Guidelines for
Americans (DHHS/USDA, 2005), together with the technical report of the
Dietary Guidelines Advisory Committee (DHHS/USDA, 2004). The DGA
is an evidence-based guideline that is a source of dietary health information
for policymakers, nutrition educators, and health providers.

For areas not addressed in the DGA, such as caffeine and nonnutritive
sweeteners, the committee conducted searches of original literature and
reviews of these topics, including reports from the Government Account-
ability Office (GAO) on competitive foods in schools (GAO, 2005). The
committee also recognized the importance of cost, but did not conduct an
economic analysis of the recommended standards because it is beyond the
scope of the report.

The committee was asked to provide benchmarks to evaluate programs.
Because of the complexity of the issues, multiplicity of stakeholders, and
lack of availability of data necessary to establish firm estimates and base-
lines, the committee lacked evidence and resources to address this task in
detail with confidence. It did, however, put forward general guidelines for
implementing the recommended standards and following up on the progress
of implementation.

Organization of the Report

This report is organized into seven chapters. Chapter 1 describes the
committee’s task and introduces its guiding principles. Chapter 2 reviews
nutrition-related health concerns that involve school-age children and ado-
lescents. Chapter 3 describes the school environment and organizational
structure and how these relate to federally reimbursable school meals and
snacks, and competitive foods and beverages. Chapter 4 provides an in-
depth discussion of foods and beverages offered outside the federally reim-
bursable school meals and the role of industry in the design and distribution
of competitive foods in schools. Chapter 5 provides the committee’s rec-
ommendations and Chapter 6 presents options for the implementation of
the recommendations. The report references are listed in Chapter 7. Back-
ground and additional material are provided in the appendixes.
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GUIDING PRINCIPLES

In response to the statement of task, the committee produced a set of
“Guiding Principles” to effect development of nutritional standards for
foods offered outside federally reimbursable meals and snacks. These prin-
ciples are highlighted in Box 1-1 and described in detail below.

BOX 1-1
Guiding Principles

To initiate the study process, the committee developed a set of principles to guide
their deliberations.

The committee recognizes that:

1. The present and future health and well-being of school-age children are
profoundly affected by dietary intake and the maintenance of a healthy weight.

2. Schools contribute to current and lifelong health and dietary patterns and
are uniquely positioned to model and reinforce healthful eating behaviors in part-
nership with parents, teachers, and the broader community.

3. Because foods and beverages available on the school campus represent
significant caloric intake, they should be designed to meet nutrition standards.

4. Foods and beverages have health effects beyond those related to vitamins,
minerals, and other known individual components.

5. Implementation of nutrition standards for foods and beverages offered
in schools will likely require clear policies; technical and financial support; a
monitoring, enforcement, and evaluation program; and new food and beverage
products.

The committee intends that:

6. The federally reimbursable school nutrition programs will be the primary
source of foods and beverages offered at school.

7. All foods and beverages offered on the school campus will contribute to an
overall healthful eating environment.

8. Nutrition standards will be established for foods and beverages offered
outside the federally reimbursable school nutrition programs.

9. The recommended nutrition standards will be based on the Dietary Guide-
lines for Americans, with consideration given to other relevant science-based
resources.

10. The nutrition standards will apply to foods and beverages offered to all
school-age children (generally ages 4 through 18 years) with consideration given
to the developmental differences between children in elementary, middle, and high
schools.
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The rationale for each Guiding Principle is presented below:

1. The present and future health and well-being of school-age children
are profoundly affected by dietary intake and the maintenance of a healthy
weight.

Although a healthy diet is important throughout life, research indicates
that many children and adolescents have poor eating habits that fall far
short of meeting recommended dietary guidelines. Poor eating habits also
result in increased lifelong health risks such as overweight and obesity,
diabetes, high cholesterol, high blood pressure, lowered immune resistance,
iron deficiency anemia, some types of cancer, osteoporosis, and dental
caries. However, childhood offers an enormous opportunity to provide a
solid foundation for establishing healthful lifelong eating patterns. Taking
advantage of this opportunity to improve the quality of children’s diets is
essential to the promotion of a healthier and more productive society.

2. Schools contribute to current and lifelong health and dietary
patterns and are uniquely positioned to model and reinforce healthful
eating behaviors in partnership with parents, teachers, and the broader
community.

Fifty million 5- to 19-year-old children attend elementary and second-
ary schools, a number which represents more than 80 percent of all children
in the United States (Gerald and Hussar, 2003; U.S. Census Bureau, 2006).
Most children attend school for about 9 months per year from kindergarten
through 12th grade. Where preschool is offered, some begin school at 3 to
4 years of age. Because children spend a large amount of time each day at
school, they also consume a significant portion of their daily food intake at
school. Although schools alone cannot address all the nutritional needs of
children, they nonetheless play an important role in establishing short- and
long-term dietary habits. Therefore, it is imperative for schools to promote
good nutrition through healthful school meals and by ensuring that other
foods and beverages available to students throughout the school campus
contribute to a healthy diet.

Promoting children’s health through public health initiatives, from
ensuring that students are immunized to improving their nutritional status
through the NSLP, is and will continue to be a fundamental aspect of the
U.S. public school system. This basic tenet has been confirmed in numerous
federal agency reports and consensus documents such as Healthy People
2010 (DHHS, 2000), Preventing Childhood Obesity: Health in the Balance
(IOM, 2005b), Food Marketing to Children and Youth: Threat or Op-
portunity? (IOM, 2006), and School Health Services and Programs (Lear
et al., 2006). In addition, school food has been a concern of the federal
government since the Depression era. Congress and the U.S. Department of
Agriculture (USDA) set detailed standards for school lunch and breakfast
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programs, and the federal government invests about $10 billion a year in
them.

In addition, the presence of children in a school setting for many hours
each day provides a multitude of opportunities for modeling and reinforc-
ing healthful eating behaviors. There are opportunities in formal classroom
nutrition education programs as a component of other academic courses
such as math, language arts, and science; and in classroom hands-on experi-
ences with the preparation and consumption of food.

Opportunities to model and reinforce healthful eating behaviors are
also available through the offering of healthful foods and beverages in the
school meal and snack programs as part of a la carte sales in the cafeteria
and throughout the school campus (e.g., in vending machines, school stores
and clubs, and in the classroom). Although there are many influences on
students’ eating habits (both positive and negative) and numerous settings
outside of school where children eat and drink, the school setting is the
place in which the most curriculums are provided, and healthful behaviors
and positive attitudes can be modeled and reinforced. This should apply to
the healthfulness of foods and beverages as much as it does to the quality
of curriculums, textbooks, science-based books, and rules of behavior.

3. Because foods and beverages available on the school campus rep-
resent significant caloric intake, they should be designed to meet nutrition
standards.

Because children spend a large amount of time at school, they often
consume a large proportion of their foods and beverages there—estimates
range from 19 to 50 percent or more of total calories (Gleason and Suitor,
2001). School meal programs have been increasingly successful (Fox et
al., 2001), and are on a continuing trajectory to be even more successful
in promoting healthful foods and beverages. However, schools today of-
fer students many opportunities to consume foods and beverages outside
the school meal programs and throughout the school day. For example,
students have access to various other food and beverages sold as a la carte
in the cafeteria, and other competitive foods and beverages available via
vending machines, school stores, classroom parties, and fundraisers.

The School Health Policies and Programs Study (SHPPS) found that 43
percent of elementary schools, 74 percent of middle schools, and 98 percent
of high schools had vending machines, school snack bars, and other food
and beverage sources outside of the school meal programs (Wechsler et
al., 2001). A 2005 survey conducted by the U.S. Department of Education
found that 94 percent of elementary schools offered foods and beverages
for sale outside of school meal programs (Parsad and Lewis, 2006). The
GAO found that nine out of ten schools offered competitive foods and
beverages through a la carte cafeteria lines, vending machines, and school
stores (GAO, 2005).
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Although many schools and districts are improving competitive food
and beverage offerings, they have a long way to go in promoting healthful
choices. The SHPPS found that the most commonly consumed competi-
tive foods and beverages were high in sugar, fat, and salt (Wechsler et al.,
2001). Other studies also have found that a la carte offerings are of lesser
nutritional quality (French et al., 2003; Harnack et al., 2000; Probart et
al., 2005).

4. Foods and beverages have health effects beyond those related to
vitamins, minerals, and other known individual components.

The 2005 DGA (DHHS/USDA, 2005) and MyPyramid (USDA, 2005)
provide advice to help Americans choose a healthful diet. As stated, “The
intent of the Dietary Guidelines is to summarize and synthesize knowledge
regarding individual nutrients and food components into recommendations
for a pattern of eating that can be adopted by the public” (DHHS/USDA,
2005). The DGA further states, “A basic premise of the Dietary Guidelines
is that nutrient needs should be met primarily through consuming foods.
Foods provide an array of nutrients and other compounds that may have
beneficial effects on health” (DHHS/USDA, 200S5). This is especially impor-
tant to consider in the school setting where lifelong habits will be encour-
aged and developed.

A growing body of evidence suggests the important role that fruits,
vegetables, whole grains, and nonfat and low-fat dairy play in our diet. The
recommended standards comprise both nutrient- and food-based standards
to remain consistent with the DGA and to recognize the importance of
consuming nutrients through foods and beverages.

5. Implementation of nutrition standards for foods and beverages
offered in schools will likely require clear policies; technical and financial
support; a monitoring, enforcement, and evaluation program; and new food
and beverage products.

Currently, there are many school, school district, and state policies on
foods and beverages available outside the federally reimbursable school
nutrition programs. Some standards are detailed and others are more gen-
eral. Moreover, in some settings where competitive foods and beverages
are offered, and at some grade levels, there are no policies at all. Thus, for
nutrition standards to be implemented in schools that choose to allow these
foods and beverages, policy changes at the school and school district level,
and sometimes at the state and federal level, may be necessary.

In addition, school and school district staffs have varying levels of expe-
rience putting nutrition standards into practice. Some may require technical
assistance and additional funding to implement these changes. They will
also need the assistance of food and beverage suppliers to provide products
that comply with the standards. Furthermore, to ensure that the standards
are more than mere words on paper, responsibility must be assigned to
personnel in the school or school district for monitoring the implementa-
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tion and enforcement of the recommendations and for program evaluation.
Finally, it will be important for school personnel, parents, and other parties
to have access to information on implementation of the standards and pat-
terns of food and beverage consumption in local settings.

6. The federally reimbursable school nutrition programs will be the
primary source of foods and beverages offered at school.

Current nutrition standards for school meals are based on the 1995
Dietary Guidelines and are being revised and updated to meet the 2005
guidelines (USDA, 2006). The standards require that breakfast and lunch
menus, when averaged over a school week, meet the following:

e Limit total fat intake to no more than 30 percent of calories and
saturated fat to less than 10 percent of calories

e Provide one-third of the Recommended Dietary Allowance for
protein, iron, calcium, and vitamins A and C for lunch and one-fourth for
breakfast

e Steadily decrease the level of sodium

e Provide a varied menu, abundant in fruits, vegetables, and whole
grains

School meals are evaluated according to these standards, and national
studies show that schools are moving steadily toward compliance (Fox et
al., 2001).

Children who participate in the school meal programs consume
more fruits, vegetables, and dairy products compared to those who do
not (Gleason and Suitor, 2001). In addition, students participating in the
school meal program are likely to have a better sense of what constitutes
a nutritionally complete meal. Given the nutritional benefits of consuming
school meals, they should serve as the main source of nutrition in school.
The committee recognizes that some school children may depend on home
food sources for some or all meals and snacks consumed during the day.

7. All foods and beverages offered on the school campus will contrib-
ute to an overall healthful eating environment.

In addition to the prevalence of foods and beverages high in fat, sugar,
and salt, evidence also suggests that the consumption of such products
displaces the consumption of fruits, vegetables, and other healthful foods
in children’s diets (Cullen and Zakeri, 2004; Kubik et al., 2003; Templeton
et al., 2005).

The current availability of foods and beverages sold outside the school
meal programs (Wechsler et al., 2001) and their overall poor nutritional
quality contribute to the increased consumption of less healthful foods and
the overconsumption of calories (Cullen and Zakeri, 2004; Kubik et al.,
2003; Templeton et al., 2005).

For schools to take full advantage of their unique position to model
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and reinforce healthy eating behaviors, the nutrition standards established
consider foods and beverages offered in all venues and throughout the
school day.

8. Nutrition standards will be established for foods and beverages
offered outside the federally reimbursable school nutrition programs.

In addition to the school meals, which are planned to achieve nutri-
tion standards over a school week, students have opportunities within the
cafeteria and throughout the school campus to consume a variety of foods
and beverages. These widely accessible items are often high in fat, sugar,
and salt, making it increasingly difficult for children to eat a healthful
overall diet.

Most children do not consume a diet consistent with the DGA and
many have access, often unlimited and unsupervised, to a variety of items
outside school meal programs. Therefore, it is essential to establish a set of
nutrition standards for these competitive foods and beverages in order to
increase a student’s likelihood of meeting the DGA recommendations.

9. The recommended nutrition standards will be based on the Di-
etary Guidelines for Americans, with consideration given to other relevant
science-based resources.

The DGA (DHHS/USDA, 2005) represents the most comprehensive
U.S. evidence review of current scientific literature on diet and health, and
it serves as the basis for federally funded school food and nutrition educa-
tion programs. Other relevant resources considered included the IOM re-
ports Preventing Childhood Obesity: Health in the Balance (IOM, 2005b),
Food Marketing to Children and Youth: Threat or Opportunity? (IOM,
2006), Progress in Preventing Childbood Obesity: How Do We Mea-
sure Up? (IOM, 2007), the Dietary Reference Intake reports (IOM, 1997,
1998, 2000, 2001, 2002/2005, 2005a), and the report series on diet and
health produced by the Food and Agriculture Organization of the United
Nations/World Health Organization (WHO, 2003). In addition, position
statements from professional nutrition and health associations, such as
the American Academy of Pediatrics, also may be considered. Although
contextual factors such as the ability of the marketplace and the school
administration to respond to the recommendations may be weighed, the
main objective is to improve the health of children.

10. The nutrition standards will apply to foods and beverages of-
fered to all school-age children (generally ages 4 through 18 years), with
consideration given to the developmental differences between children in
elementary, middle, and high schools.

The DGA (DHHS/USDA, 2005) applies to all adults and children over
the age of 2 years. However, there are key developmental differences be-
tween elementary and secondary school children. These differences include
higher requirements for calcium and energy during adolescence, a gap be-
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tween requirements and actual consumption for several nutrients and food
groups among adolescents, and the limited ability of elementary school
children to make appropriate choices among multiple food and beverage
offerings.

Although the committee recognizes that there is individual variability
among students even within a given educational level or grade, the stan-
dards are based on the DGA, which apply across the board to all Ameri-
cans—regardless of weight status or activity level. Therefore, for students
who are very active on most or all days of the week and who require more
calories, the foods and beverages recommended are still appropriate.

SUMMARY

The quality of nutritional intake has a profound effect on a range of
health issues. Improving childhood nutritional status improves the future
health of the nation by diminishing individual risk factors for chronic
diseases that include type 2 diabetes, cardiovascular disease, osteoporosis,
and dental caries. These issues are examined in more detail in the follow-
ing chapter.
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Nutrition-Related Health Concerns,
Dietary Intakes, and Eating Behaviors

of Children and Adolescents

INTRODUCTION

Good nutrition during childhood and adolescence is essential for
growth and development, health and well-being, and the prevention of
some chronic diseases. Yet many American children’s diets fall consider-
ably short of recommended dietary standards. Furthermore, poor diet and
physical inactivity, resulting in an energy imbalance, are the most impor-
tant factors contributing to the increase in obesity in childhood. Obesity is
the most pressing challenge to nutritional health in this first decade of the
21st century (CDC, 1999). The major nutrition issues among children and
adolescents have shifted from nutrient deficiency diseases, common in the
first half of the 20th century, to concerns today about overconsumption,
poor dietary quality, and food choices. However, food insecurity remains
a concern among the poor (Briefel and Johnson, 2004). This chapter pro-
vides an overview on nutrition-related health concerns, current dietary and
nutrient intakes, and dietary trends over the past 20-40 years for children
and adolescents.

Importance of Healthful Dietary Behaviors in
School-Age Children and Adolescents

During childhood and adolescence, good nutrition and dietary behav-
iors are important to achieve full growth potential and appropriate body
composition, to promote health and well-being, and to reduce the risk of

29
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chronic diseases in adulthood. Children require sufficient energy, protein,
and other nutrients for growth as well as maintenance of body functions.
Nutrient needs tend to parallel rates of growth. Growth continues at a
steady rate during childhood, then accelerates during adolescence, creating
increases in nutrient needs to support the rapid growth rate and increase in
lean body mass and body size (Story et al., 2002a). During puberty, adoles-
cents achieve the final 15 to 20 percent of stature, gain 50 percent of adult
body weight, and accumulate up to 40 percent of skeletal mass (Story et al.,
2002a). Inadequate intakes of energy, protein, or certain micronutrients will
be reflected in slow growth rates, delayed sexual maturation, inadequate
bone mass, and low body reserves of micronutrients (Story et al., 2002a).

In addition to the impact on growth and development, children’s diets
are important to ensure overall health and well-being. Dietary practices of
children and adolescents affect their risk for a number of health problems,
including obesity, iron deficiency, and dental caries. Inadequate nutrition
also lowers resistance to infectious disease, and may adversely affect the
ability to function at peak mental and physical ability. Obesity in children
and adolescents is associated with a number of immediate health risks, such
as high blood pressure, type 2 diabetes (T2D), metabolic syndrome, sleep
disturbances, orthopedic problems, and psychosocial problems (Daniels,
2006; IOM, 2005b). Furthermore, obese adolescents are likely to remain
overweight as adults (IOM, 2005b). Indeed, longitudinal epidemiological
studies provide evidence that obesity, hypercholesterolemia, and hyperten-
sion track from childhood into adulthood and lifestyle choices such as diet
and excess caloric intake influence these conditions (Gidding et al., 2005).

There is concern about long-term health as certain dietary patterns,
developed in childhood and carried into adulthood, result in an increased
risk for chronic diseases, such as obesity, heart disease, osteoporosis, and
some types of cancer later in life. Some of the physiological processes that
lead to diet-related chronic diseases have their onset during childhood.
For example, studies indicate that the process of atherosclerosis begins in
childhood (Gidding et al., 2005). Nutritional factors contribute significantly
to the burden of preventable illnesses and premature deaths in the United
States (DHHS, 2000). Four of the ten leading causes of death in adults
are diet related: diabetes, coronary heart disease (CHD), certain cancers,
and strokes. Diet is also associated with osteoporosis. Dietary factors also
contribute to reproductive health, e.g., adequate consumption of folic acid
to prevent neural tube defects in infants.

Dietary patterns are influenced by behavioral choices and environmen-
tal factors. It may be easier to change children’s health behavior than adults’
behavior. Childhood offers the opportunity to provide the solid foundation
needed for healthful lifelong eating patterns. The importance of applying
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a life-course approach, starting early in life, to the prevention of chronic
diseases and obesity has also been emphasized (WHO, 2003). A principal
goal of public health is to give people the best chance to enjoy a long and
healthy life. Children represent the nation’s present and its future.

OVERVIEW OF CHILDREN’S NUTRITION-
RELATED HEALTH CONCERNS

The rising rate of obesity in children has become a major health con-
cern, both because of its impact on childhood health and its potential effect
on the development of chronic disease in adulthood. Obesity status is usu-
ally indicated by the body mass index (BMI), which is a measure in which
weight is adjusted for height. More specifically, BMI is defined as weight
in kilograms divided by height in meters squared. For adults, weight status
is based on the absolute BMI level, and in children BMI percentile. BMI
measurements in children adjust the children’s weight and stature by their
age and gender. In this report, the term “obesity” is used to refer to children
and adolescents who have a BMI at or above the age and sex-specific 95th
percentile of the BMI charts developed by the Centers for Disease Control
and Prevention (CDC) in 2000. Those children and adolescents who have
a BMI between the 85th and 95th percentile for age and sex are termed at
risk for obesity. In most children and youth, a BMI level at or above the
95th percentile indicates elevated body fat and reflects the presence or risk
of related chronic disease (IOM, 2005b, 2007).

Trends in Childhood Obesity

Childhood obesity has been increasing steadily, particularly during
the past two decades. The number of children above the 95th percentile
of weight for height has tripled among those in the age bracket of 12 to
19 years, rising from 5 percent in 1976-80 to 17 at present (Ogden et al.,
2002, 2006). The National Health and Nutrition Examination Survey
(NHANES) IIT (1988-1994) found an increase from 7 to 11 percent in
obesity for 6- to 11-year-old children, compared to NHANES II a decade
earlier (1976-1980) (Ogden et al., 2002). Further NHANES survey data
(1999-2004) confirmed the continued rise in obesity. Another 15 percent
of children and adolescents are estimated to be at risk for obesity (85th
to 95th percentile), making a third of children and adolescents obese or
at-risk for obesity (Ogden et al., 2002, 2006). These trends are shown in
Figure 2-1.

Although childhood obesity has increased in every demographic popu-
lation group in the United States, some have been more affected than oth-
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FIGURE 2-1 Trends in child and adolescent obesity in males and females aged
6-19 years.

NOTE: Obesity is defined as a body mass index (BMI) at or above the age- and
gender-specific 95th-percentile cutoff points from the 2004 Centers for Disease
Control and Prevention BMI Charts. The data on which this figure is based may
have a standard error of 20 to 30 percent.

SOURCE: Derived from IOM, 2005b; Ogden et al., 2002/2006.

ers. For example, using data from the 2003-2004 NHANES, Ogden et al.
(2006) reported obesity rates of 19 and 16 percent for white boys and girls
respectively, aged 6-19 years. The rates of obesity in African American
children were 18 percent for boys and 26 percent for girls, and among
Mexican-American children, the rates were 22 percent for boys and 17
percent for girls. Other research has shown similar or higher rates of obesity
(Sorof et al., 2004). In samples of minority children from three states, 29
percent were obese and another 19.8 percent were at risk for obesity (Jago
et al., 2006). In New York City nearly half of 2,700 students surveyed were
at risk for obesity (Thorpe et al., 2004). The average rate of obesity in this
student population was 31 percent among Hispanic (36 percent among
boys), 23 percent among African American, 16 percent among white, and
14 percent among Asian children (Thorpe et al., 2004). Childhood obesity
status tracks into adulthood obesity status (Deshmukh-Taskar et al., 2006;
Raitakari et al., 2005).
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Associations Between Obesity and Chronic Disease

The increased prevalence of obesity in childhood is of concern because
of the strong association between obesity and cardiovascular disease risk,
hypertension, dyslipidemia, and T2D that begins in childhood and contin-
ues into adulthood.

Cardiovascular Disease

Cardiovascular disease (CVD) is the leading cause of death and dis-
ability in the U.S., responsible for some 500,000 deaths a year. Most CVD
is the result of the process of atherosclerosis whereby plaque builds up
in blood vessels. About 50 percent of CVD is related to coronary artery
disease. Although the clinical effects of the process do not usually show
up until middle age, atherosclerosis begins in childhood and the extent of
atherosclerotic change in childhood and young adulthood is correlated with
elevated risk in adults (Rodriguez et al., 2006; Williams et al., 2002).

Risk factors for CVD, such as elevated serum cholesterol and blood
pressure occur with increased frequency in obese children and adolescents
compared to children with a normal weight. In a population-based sample,
approximately 60 percent of obese children aged 5 to 10 years had at least
one physiological CVD risk factor, such as elevated total cholesterol, tri-
glycerides, insulin, or blood pressure, and 25 percent had two or more CVD
risk factors (Freedman et al., 1999). These risk factors are related in some
degree to lifestyle factors such as diet and physical activity. The American
Heart Association concludes that existing evidence indicates that primary
prevention of atherosclerotic disease should begin in childhood (Williams
et al., 2002).

Hypertension

Hypertension contributes substantially to CVD, renal failure, and pre-
mature death. The diagnosis of hypertension in children and adolescents is
based on the distribution of blood pressure measurement in healthy chil-
dren. Those with an average systolic or diastolic blood pressure above the
95th percentile for age, gender, and height on three separate occasions are
considered to be hypertensive, while those between the 90th and 95th per-
centile are considered high normal or prehypertensive and are at increased
risk for hypertension (AAP, 2004a). NHANES 1999-2000 found that 8
percent of children and adolescents aged 12 to 19 years had hypertension.
Recent studies with participants who were predominantly minority and, on
average, higher in weight, have shown around 20 to 25 percent of children
with hypertension or prehypertension. The rates increase with higher BMIs,
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from 14 percent of those with normal BMI percentile, to 27 percent of
those at risk for obesity, to 39 percent of those who are obese (Jago et al.,
2006). This finding differs by ethnic group, ranging from 25 percent among
Hispanic to 16 percent among Asian children (Sorof et al., 2004). The rela-
tive risk for hypertension continues to be significant for obesity even when
ethnicity, gender, and other factors are controlled. Comparing rates between
the 1988-1994 and 1999-2000 NHANES shows that hypertension among
children and adolescents has increased over time. This increase is partially
accounted for by the increase in obesity (Muntner et al., 2004).

Diabetes

Type 2 diabetes is a complex glucose and insulin metabolic disease that
can lead to serious consequences such as diabetic retinopathy, peripheral
neuropathy, and kidney failure. Diabetes also increases the risk of athero-
sclerosis with its attendant risks of stroke, heart attack, and hypertension.
Obesity in children is a major element in insulin resistance and is thus a
risk factor for T2D. Type 2 diabetes has been considered an adult disease,
commonly diagnosed in persons 40-74 years of age. However, the diagnosis
of T2D has increased dramatically in children and adolescents and is related
to body fatness.

Although the rate in years past was about 5 to 10 percent of the popu-
lation diagnosed with the disease, it is now estimated that, for individu-
als born in the U.S. after 2000, the lifetime risk of being diagnosed with
T2D is 30 percent for boys and 40 percent for girls if obesity rates level
off (Narayan et al., 2003). The lifetime risk of developing diabetes is even
higher in some ethnic minorities at birth and at all ages. Indeed, in some
communities, diabetes will become normative, that is, more individuals will
have it than not. These high rates of diagnosis in children and adolescents
will have considerable public health consequences: the longer a person has
the disease, the greater the risk of complications. This will have an impact
on schools, colleges, and workplaces, as each setting will have to deal with
the increasing effects of this severe and debilitating disease in the form of
days lost from school or work, discomfort, ill health, disabilities, and in-
creased medical visits. In addition, the cost of treating diabetes, which has
been estimated at $132 billion a year, will increase as today’s children and
adolescents reach adulthood (American Diabetes Association, 2003).

Metabolic Syndrome

Metabolic syndrome is a constellation of clinical findings, including ab-
dominal obesity, high blood pressure, dyslipidemia, and high glucose levels,
that confers increased risk for CVD and T2D. Metabolic syndrome is also
called “syndrome X” and insulin resistance syndrome. An analysis of data
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from NHANES III (1988-1994) found that the overall prevalence of meta-
bolic syndrome among all adolescents aged 12 to 19 years was 4.2 percent
(6 percent in males and 2 percent in females). The syndrome was present
in more than a fourth (28.7 percent) of obese adolescents, compared to 6.8
percent in adolescents at risk for obesity and 0.1 percent of those with a
BMI below the 85th percentile (p <.001). Based on population-weighted
estimates, this means that in the U.S. approximately 900,000 adolescents
have metabolic syndrome (Cook et al., 2003). Another study found that
the prevalence of metabolic syndrome increased with the severity of obesity
and reached 50 percent in severely obese children and adolescents (Weiss
et al., 2004). Other studies have shown clustering of components of meta-
bolic syndrome with coronary and aortic atherosclerosis in young adults
(Berenson et al., 1998).

Increasing childhood obesity rates affect not only individuals and their
families, but also impose direct and indirect economic costs in the forms
of lost productivity, disability, morbidity, and premature death. States and
communities will have to allocate new resources to prevent and treat the
various metabolic syndrome comorbidities. Indeed, the great advances in
the nation’s health as a result of the decline in nutritional deficiencies and
the promise of advances in biomedical discoveries may be offset by the
burden of illness, disability, and death resulting from metabolic syndrome
and comorbidities. Therefore, schools have the opportunity and responsi-
bility to address this nutritional and social problem within the school-age
population.

Bone Health and Osteoporosis

Osteoporosis is a complex disorder with many contributing factors.
Osteoporosis is characterized by low bone mass and microarchitectural de-
terioration of bone tissue, resulting in fragility and an increased risk of frac-
ture (WHO, 2003). Osteoporotic fractures are a major cause of morbidity
and disability in older people. An estimated 10 million Americans over age
50 have osteoporosis and another 34 million are at risk (DHHS, 2004a).
Each year an estimated 1.5 million Americans suffer an osteoporotic-related
fracture. One out of every two women over 50 years of age will have an
osteoporosis-related fracture in her lifetime, with risk of fracture increasing
with age (DHHS, 2004a). Health-care costs associated with osteoporotic
fractures are estimated at $12-18 billion per year in 2002 dollars (DHHS,
2004a). Because of the expected increase in the number of individuals in the
age range of highest risk, the incidence of hip fractures in the United States
may triple by the year 2040. Although bone disease often strikes later in
life, the importance of maintaining bone health and early prevention is now
well recognized. It is believed that with good nutrition (especially adequate
intake of calcium and vitamin D) and physical activity throughout life,
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individuals can achieve and maintain good bone health and significantly
reduce the risk of bone disease and fractures (DHHS, 2004a).

Because of the importance of bone health in childhood, osteoporosis
can be viewed as a pediatric disorder that manifests itself later in life. Late
childhood and the adolescent years provide the window of opportunity to
influence lifelong bone health. Approximately 45 percent of the adult skel-
eton is acquired between the ages of 9 and 17 years (Weaver and Heaney,
2006). Approximately 60 to 80 percent of bone mass is genetically deter-
mined, but hormones and lifestyle factors play a role in determining peak
bone mass, which is typically achieved by the time an individual reaches
the mid-teens to early 20s (DHHS, 2004a). Development of a higher peak
bone mass during the adolescent years likely protects against age-related
bone loss (DHHS, 2004a; Heaney et al., 2000; Weaver et al., 1999). Be-
cause the amount of bone accumulated during pubertal growth depends
to some extent on the amount of calcium and vitamin D in the diet, low
calcium intakes during skeletal formation may result in decreased bone
mass (Heaney et al., 2000). Variations in calcium nutrition in late childhood
and adolescence may account for a 5- to 10-percent difference in peak bone
mass resulting in a difference of 25- to 50-percent of hip fracture incidence
later in life (Heaney et al., 2000). Epidemiological evidence supports the
hypothesis that low bone mass may be a contributing factor to fractures in
children (Greer and Krebs, 2006).

Many studies have examined the association between calcium intake
during childhood and adolescence and bone health. Of 52 calcium inter-
vention studies, all but two showed a correlation between improved bone
density at higher intakes, greater bone gain during growth, reduced bone
loss in the elderly