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Preface

My small southern town memories of food at school are many, starting
with cafeteria lunch provided after we presented our green tokens and with-
out discussion of choices or options except for the big decision of chocolate
or plain milk. Everyone had a lunch token, so no one knew that there was a
free or reduced-price lunch and no one went home or 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 machine foods and beverages
were few, and most students did not come to school with money or plans
to purchase foods other than school lunch. 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, sugar, or sodium
in childhood diets, and when most meals were consumed at home with
family members or at school. I now know that some children were hungry
and the school lunch, and later school breakfast, was an important source
of food. Interestingly, the key stakeholders have not changed—the chil-
dren, 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 decisions at their levels. In
the background, nutritionists, health-care providers, and other child advo-
cates 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 and quan-

x
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tity, emerging food and health habits, and maintaining a healthy pattern of
childhood growth. Today overweight children outnumber undernourished
children, and childhood obesity is often referred to as an epidemic in both
the medical and community settings. Nonetheless, normal or overweight
status does not guarantee food security and a healthful diet for many chil-
dren. Our inexpensive, abundant food supply and innovative food industry
provide highly palatable foods and beverages for children. School foods and
beverages, once almost limited mainly to school lunch, now often include
many choices in addition to the meals offered by 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.

It is within this scientific and social environment that our commit-
tee established criteria for nutrient targets and meal standards and made
recommendations to revise the nutrition- and food-related standards and
requirements for the National School Lunch Program and the School Break-
fast Program. The recommended standards for menu planning lay out a
school meal approach that results in the wide array of nutrients that chil-
dren need and that reflect the Dietary Guidelines for Americans.

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 de-
veloped this set of recommendations for nutrition and food standards for
schools meals. We recognized that the standards will be effective only to
the extent that standards are implemented effectively and thus made recom-
mendations related to technical support, developing foods that are reduced
in sodium content, and taking measures to help schools incorporate more
products that are rich in whole grains.

The goal is for schools to employ their unique, long-term relation-
ship with children and their families to support child health and provide
a healthful school eating environment. This will require attention to many
factors that go beyond the federally supported school meal programs: com-
petitive foods (foods and beverages offered other than the meals provided
under the National School Lunch and Breakfast programs), time and dura-
tion of meal periods, activity level of children, and evaluation and research
that address interactions of such factors with the success of the school meal
programs.

The involvement of students, parents, schools, and the food industry
is important to the success of implementing the recommended revisions.
Support from state and federal agencies and from professional organiza-
tions and child advocacy groups will help to promote the acceptance of the
recommended meals. Finally, the level of federal reimbursement for school
meals needs to be sufficient to cover the cost of improvements in the meals
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such as increased amounts of fruits and vegetables and the substitution of
whole grain-rich foods for some of the refined grains.

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 is the basis of
our success.

Many individuals volunteered significant time and effort to address
and educate our committee members during our two public workshops
on July 8, 2008, and January 28, 2009. Workshop speakers included:
Tom Baranowski, Kimberly Barnes-O’Connor, Jessica Donze Black, Helene
Clark, Adalia Espinosa, Joanne F. Guthrie, Jeanne Harris, Geraldine
Henchy, Fred Higgens, Jay Hirschman, Lynn Hoggard, Sue E. Holbert,
Leonard Marquart, Cathie McCullough, Celeste Peggs, Matt Sharp, Ted
Spitzer, Kimberly Stizel, Katie Wilson, and Margo Wootan.

In addition representatives from many entities provided oral testimony
to the committee during the public workshops that were held on July 8,
2009, and January 28, 2009. They represented the Action for Healthy
Kids, Alliance for a Healthier Generation, American Academy of Pediatrics,
American Dietetic Association, Apple Processors Association, ARMARK
Education, Baylor College of Medicine, Food Research and Action Center,
California Food Policy Advocates, Charterwells School Dining Services,
Economic Research Service, Food Distribution Program and Food and Nu-
trition Service of United States Department of Agriculture, General Mills,
Grocery Manufacturers Association, International Dairy Foods Associa-
tion, Local Matters, National Alliance for Nutrition and Activity, National
Dairy Council, National Pork Board, Nemours Division of Health and
Prevention Services, School Nutrition Association, Soyfoods Association of
North America, Sunkist Taylor LLC, United Egg Producers, United Fresh
Produce Association, University of Minnesota, U.S. Apple Association, and
Wellness in American Schools.

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 extensive
contributions of Carol West Suitor, ScD, as Consultant Subject Matter Ex-
pert and Writer to the project. Furthermore, it is important to recognize the
efforts, skills, and grace that were provided in large measure by Christine
L. Taylor, PhD, RD, Study Director for this project; Sheila Moats, BS, As-
sociate Program Officer; Julia Hoglund, MPH, Research Associate; Heather
Breiner, BS, Program Associate; and Linda Meyers, PhD, Director, Food and
Nutrition Board. I also want to thank Todd Campbell from Iowa State Uni-
versity for developing the software used by the committee to analyze menus
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for cost and nutrient analyses, and Mathematica Policy Research, Inc. for
providing data analyses. 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 schoolchildren
whose health and future we were asked to consider.

Virginia A. Stallings, Chair

Committee on Nutrition Standards for National
School Lunch and Breakfast Programs

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/12751

School Meals: Building Blocks for Healthy Children

Contents

Summary

Introduction and Background

2 Foundation for Revising Nutrition Standards and
Meal Requirements

3 Schoolchildren’s Food and Nutrient Intakes and
Related Health Concerns

4 Process for Developing the Nutrient Targets
5 Process for Developing the Meal Requirements

6 Iterations—Achieving the Best Balance of Nutrition, Student
Acceptance, Practicality, and Cost

7 Recommendations for Nutrient Targets and
Meal Requirements for School Meals

8 Food Cost Implications and Market Effects

9 Projected Impact of the Recommended Nutrient Targets and
Meal Requirements

10 Implementation, Evaluation, and Research

11 References

X111

Copyright National Academy of Sciences. All rights reserved.

19

33

47
69
91

107

115
131

155
179
209


http://www.nap.edu/12751

School Meals: Building Blocks for Healthy Children

Xiv CONTENTS
APPENDIXES*
A Acronyms, Abbreviations, and Glossary 221
B Biographical Sketches of Committee Members 229
C Critical Issues for Consideration by the Committee on Nutrition

Standards for National School Lunch and Breakfast Programs, as

Submitted by the U.S. Department of Agriculture 237
D January 2009 Workshop Agenda and Summary of Public

Comments 245
E Standards for the Current Food- and Nutrient-Based

Menu Planning Approaches 255
F Data Used to Calculate Estimated Energy Requirements 259
G Data Tables Containing Examples of New SNDA-IIT Analyses 263
H Uses of MyPyramid Food Groups and the MyPyramid

Spreadsheet 269
I  Dietary Intake Data and Calculation of the Target Median

Intake for Iron 285
J  Target Median Intake (TMI) Tables 293
K Use of the School Meals Menu Analysis Program 297
L Baseline Menus 305
M  Sample Menus 331
N Evidence Considered Related to the Definition for Whole

Grain-Rich Foods 363
O Comparison of Recommended Nutrient Targets to Various

Nutrition Standards for School-Aged Children 367
P Comparison of Dietary Guidelines for Americans with

Recommended Meal Requirements 373
Q Regulations Related to the Sodium Content of Foods Labeled

“Healthy” 379

*Appendixes C through Q are not printed in this book, but can be found on the CD at the
back of the book or online at http://www.nap.edu.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/12751

School Meals: Building Blocks for Healthy Children

Summary

Ensuring that the foods! provided to children in schools are consistent
with current dietary recommendations is an important national focus. The
National School Lunch Program (NSLP) and the School Breakfast Program
(SBP) hold the potential to provide nearly all the nation’s schoolchildren
with access to nutritious, low-cost meals to support their growth, develop-
ment, and health. The NSLP alone is available in 99 percent of U.S. public
schools and in 83 percent of private and public schools. In fiscal year 2007,
the participating schools served about 5.1 billion lunches at a federal cost
of approximately $8.7 billion. If a school participates in one or both of the
school meal programs, any child who attends the school may have access
to the school meal.

Various laws and regulations govern the operation of the school meal
programs. In 1995, new Nutrition Standards and Meal Requirements were
put in place to ensure that the meals offered will be of high nutritional
quality. The eight recommendations in this report update those Nutrition
Standards and Meal Requirements, shift the focus toward meeting recom-
mendations in Dietary Guidelines for Americans, emphasize the need for
effective implementation, and identify key research topics.

Numerous school-based factors, such as other foods offered and nutri-
tion education efforts, ultimately have an impact on the foods that children
eat at school. Many are not related to Nutrition Standards and Meal Re-
quirements and, therefore, are beyond the scope of this report. Nonetheless,
these standards and requirements provide the starting point for the complex

I'The word foods is meant to encompass both foods and beverages.

1

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/12751

School Meals: Building Blocks for Healthy Children

2 SCHOOL MEALS

journey to improving the diets of a vulnerable and important population
group, our children.

THE TASK

The U.S. Department of Agriculture (USDA) requested that the Institute
of Medicine (IOM) provide recommendations to revise the nutrition- and
food-related standards and requirements for the NSLP and the SBP. This
request relates to the congressional requirement that USDA issue new guid-
ance and regulations for the Nutrition Standards and Meal Requirements
of the school meal programs.

In particular, the committee was asked to review and assess the food
and nutritional needs of school-aged children in the United States using the
2005 Dietary Guidelines for Americans and the IOM’s Dietary Reference
Intakes (DRIs) and to use that review as a basis for recommended revisions
to the NSLP and SBP Nutrition Standards and Meal Requirements. The
goal was the development of a set of well-conceived, practical, and eco-
nomical recommendations for standards that reflect current nutritional sci-
ence, increase the availability of key food groups as appropriate, and allow
these two meal programs to better meet the nutritional needs of children,
foster healthy eating habits, and safeguard children’s health. Both a Phase I
report and a final report were to be prepared.

Figure S-1 depicts the current relationships among major elements of
the task, focusing on the Nutrition Standards and Meal Requirements.
The figure uses a number of the terms that are specific to school meal pro-
grams and depicts the two existing approaches to menu planning, one that
relies on a food-based approach and one that relies on a nutrient-based
approach.

In the course of its work, the committee made recommendations that
require a change in terminology and a revised approach to menu planning
that leads to a less complex set of elements for the planning of school
meals (see Figure S-2, and compare it with Figure S-1). In particular, the
committee provides recommendations for (1) Nutrient Targets rather than
Nutrition Standards and (2) only one method of menu planning rather than
several. It uses the phrase as selected by the student rather than as served to
provide clarity. The recommended Nutrient Targets provide the foundation
for setting revised Meal Requirements. The recommended Meal Require-
ments encompass meal patterns and other specifications for menu planning
(the standards for menu planning) and specifications for the number and
types of food that the student must select for a reimbursable meal (the
standards for meals as selected by the student).
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SUMMARY 3

NUTRITION STANDARDS

* Nutrition Standards —Goals for School Meals—

—Foundation of school meals

—Established by USDA and
specified in regulation

—“Nutrient Standards” currently reflect
required nutrients in calculated
quantities for age-grade groups

“Nutrient Standards” for
age-grade groups

* Meal Requirements implement l
the Nutrition Standards
—Established by USDA and MEAL REQUIREMENTS

specified in regulation

* Meal Requirements consist of

stand_ards for two types of menu Meal Requirements Meal Requirements
planning approaches For For

) ) Food-Based Nutrient-Based
* Menu planning approach is Menu Planning Menu Planning
selected by the school food

authority and menus are developed
at the local level

* Meal “as offered” to the student
must meet the as offered standard
for the menu planning approach

Standards for
Nutrient-Based
Menu Planning

Standards for
Food-Based
Menu Planning

* Meal selected by student — “as
served” — must meet the as served
standard for the menu planning

approach Food-Based Nutrient-Based
Standards for Standards for

Meals as Served Meals as Served
by the Student by the Student

* Components of child's meal
checked by cashier

Reimbursability of Meal
Established

FIGURE S-1 Relationships among current Nutrition Standards, Meal Require-
ments, and eligibility for federal reimbursement.

THE APPROACH

During Phase I of the project, the committee developed four criteria
to guide the development and testing of its recommendations, proposed a
process for addressing its tasks, and prepared the Phase I report for public
comment. The final version of the criteria appears in Box S-1.
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NUTRIENT TARGETS
—~Q@Goals for School Meals—

Y

MEAL REQUIREMENTS

pd N

Standards for Menu Standards for Meals as
Planning Selected by the Student

FIGURE S-2 Depiction of the recommended elements in the path to nutritious
school meals. In this figure and throughout the remainder of the report, the com-
mittee uses the term as selected by the student (or simply as selected) rather than as
served to apply to standards for reimbursable meals.

BOX S-1
Criteria for the Nutrient Targets and Meal
Requirements for the National School Lunch
Program and the School Breakfast Program

Criterion 1. The Nutrient Targets and Meal Requirements will be consistent with
current dietary guidance and nutrition recommendations to promote health—as
exemplified by the Dietary Guidelines for Americans and the Dietary Reference
Intakes—with the ultimate goals of improving children’s diets by reducing the
prevalence of inadequate and excessive intakes of food, nutrients, and calories.

Criterion 2. The Nutrient Targets and Meal Requirements will be considered on
the basis of age-grade groups that are consistent with the current age-gender
categories used for specifying reference values and with widely used school
grade configurations.

Criterion 3. The Nutrient Targets and Meal Requirements will result in the sim-
plification of the menu planning and monitoring processes, and they will be com-
patible with the development of menus that are practical to prepare and serve
and that offer nutritious foods and beverages that appeal to students of diverse
cultural backgrounds.

Criterion 4. The Nutrient Targets and Meal Requirements will be sensitive to
program costs and school administrative concerns.
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SUMMARY 5

During this second phase of the work, the approach used to develop the
recommended Nutrient Targets and Meal Requirements involved

e setting age-grade groups,

e conducting a new review of schoolchildren’s dietary intakes us-
ing data from the third School Nutrition Dietary Assessment study
(SNDA-IIT),

e testing methods of setting the Nutrient Targets,

® using preliminary targets in developing Meal Requirements, and

e checking possible requirements against the four criteria.

Extensive analyses provided the foundation for the recommended Nu-
trient Targets and Meal Requirements. The process of developing the rec-
ommendations was iterative. For example, initial proposals for the Meal
Requirements were tested to determine how well they aligned with the
committee’s criteria, and the results were used to modify the proposals to
achieve a better fit. The final products—the recommended Nutrient Targets
and Meal Requirements—are described in detail in the report.

NUTRIENT TARGETS

Currently, Nutrition Standards provide the basis for nutrient-based
menu planning and the monitoring of meal quality every 5 years, but the
committee decided that this approach does not necessarily lead to meals
that are consistent with the Dietary Guidelines. Furthermore, nutrient-
based menu planning is unnecessarily complex if a broad array of nutri-
ents is to be considered. Therefore, the committee developed the concept
of Nutrient Targets to replace Nutrition Standards. The Nutrient Targets
would provide the scientific basis of the standards for menu planning, but
they would be only one of the elements considered when developing these
standards.

Recommended Nutrient Targets

Recommendation 1. The Food and Nutrition Service of USDA should
adopt the Nutrient Targets as the scientific basis for setting standards
for menu planning for school meals but should not adopt a nutrient-
based standard for school meal planning and monitoring.

To ensure that all nutrient recommendations were considered, the com-
mittee set targets for 24 nutrients and other dietary components. Because
the Nutrient Targets are intended for developing standards for menu plan-
ning that are consistent with the DRIs and not for planning actual menus,
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it was desirable to set Nutrient Targets for most nutrients with a DRI. Key
aspects of the Nutrient Targets appear below.

Calories

In contrast to the current standard for calories, which specifies only
a minimum calorie level, both minimum and maximum calorie levels for
breakfast and lunch are recommended for each age group (5-10 years,
kindergarten through grade 5; 11-13 years, grades 6 through 8; and 14-18
years, grades 9 through 12). The recommendations are based on refer-
ence growth chart data for healthy weights and heights, objective data on
physical activity, and data on how calories are distributed among meals and
snacks consumed by schoolchildren. Maximum calorie levels are introduced
in part because of concern about the high prevalence of childhood over-
weight and obesity in the United States. The recommended calorie levels
are either lower or comparable to the existing minimum calorie standard.
The meals offer adequate amounts of nutrients, and the level of calories is
appropriate for the level of physical activity of most children.

Fats and Cholesterol

One change was made in setting the targets for fats and cholesterol: the
recommended upper limit for total fat was increased from 30 to 35 percent
of the calories. This aligns the target with Dietary Guidelines. Although
the goal is to eliminate frans fat from school meals, it was not possible to
set a specific Nutrient Target for this fat. However, the standards for menu
planning set zero grams of #rans fat as the amount declared on the label of
foods used in school meals. The target for saturated fat, which is less than
10 percent of calories, is unchanged.

Protein, Vitamins, and Minerals

To set recommended Nutrient Targets for protein and selected vitamins
and minerals, the committee used an adaptation of the Target Median In-
take (TMI) method. This method, recommended by the IOM, is designed
to identify the change in intake of each nutrient that would be likely to
reduce the predicted prevalence of inadequacy to a specific level. Because
school meals are consumed by subgroups of children with differing calorie
and nutrient needs within an age-grade group, the committee considered
the ratio of nutrient needs (based on the Estimated Average Requirement
or Adequate Intake) relative to the calorie requirements (based on the Esti-
mated Energy Requirement) for each subgroup within a school meals age-
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BOX S-2
Key Aspects of Recommended Nutrient Targets

* Nutrient Targets are recommended for use in the development of the stan-
dards for menu planning, not for menu planning or for monitoring of the nutritional
quality of the meals.

* Recommended targets cover both minimum and maximum calorie levels.

* The number of specifications increased from 8 requirements to 24 targets
for nutrients and other dietary components.

grade group. For example, because females ages 14-18 years have higher
nutrient requirements relative to their calorie needs than do males of the
same age, the School Meal-TMIs for this age group were set based on the
needs of the females.

This approach results in Nutrient Targets that will meet the needs of
more children than would past approaches based on Recommended Dietary
Allowances. Even though the targets are relatively high, analyses of pro-
jected intakes indicate a low prevalence of intakes that exceed the Tolerable
Upper Intake Level for most nutrients. Furthermore, analyses showed that
almost all the Nutrient Targets would be met if MyPyramid food patterns,
which correspond to the Dietary Guidelines for Americans, are used as the
basis of standards for menu planning (see next section).

For protein, vitamins, and minerals at lunch, the recommended Nutri-
ent Targets are set at 32 percent of the School Meal-TMI. At breakfast, they
are set at 21.5 percent of the School Meal-TMI. (For sodium, the target
is the corresponding percentage of the Tolerable Upper Intake Level.) Al-
though a Nutrient Target has not been set for vitamin D, the standards for
menu planning described below ensure that children are offered at least 8
fluid ounces of milk at each meal, which provides one-half of the Adequate
Intake for vitamin D at each meal.

Key aspects of the recommended Nutrient Targets appear in Box S-2.

RECOMMENDED MEAL REQUIREMENTS

The Meal Requirements encompass two types of standards: (1) stan-
dards for menu planning and (2) standards for meals as selected by the
student.
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Standards for Menu Planning

Recommendation 2. To align school meals with the Dietary Guide-
lines for Americans and improve the healthfulness of school meals, the
Food and Nutrition Service should adopt standards for menu planning
that increase the amounts of fruits, vegetables, and whole grains; in-
crease the focus on reducing the amounts of saturated fat and sodium
provided; and set a minimum and maximum level of calories—as pre-
sented in Table S-1.

The recommendation is for a single approach to menu planning that is
largely food based but that also includes specifications for minimum and
maximum calorie levels, maximum saturated fat content, and maximum
sodium content. Without those specifications, there would be no practical
way to achieve alignment with Dietary Guidelines.

The recommended standards for planning menus for school breakfasts
(see Table S-2) cover the weekly amounts of food from five of the food
groups and subgroups listed under “Meal Pattern” in the table (including
both whole grain-rich and refined grains) and specifications expressed as
a 5-day average for three dietary components: calories, saturated fat, and
sodium. The recommended standards for school lunches cover the weekly
amounts of food from all 10 food groups and subgroups listed under
“Meal Pattern” and specifications for the same three dietary components.
As designed, these standards lead to menus that meet or are very close
to the Nutrient Targets for all but four or five nutrients (depending on
the meal and the age-grade group) when the nutrient content is averaged
over a 5-day school week. The exceptions were expected, as explained in
Chapter 9 of the report.

Standards for Meals as Selected by the Student

Recommendation 3. To achieve a reasonable balance between the goals
of reducing waste and preserving the nutritional integrity of school
meals, the Food and Nutrition Service, in conjunction with state and
local educational agencies and students, should weigh the strengths and
limitations of the committee’s two options (see Table S-2) when setting
standards for the meals as selected by the student.

Noting that Congress has specified the various types of stakeholders
that are to be involved in the initial design phase for administrative pro-
cedures for meals as served, the committee developed two options for the
standards for meals as selected by the student and identified strengths and
limitations of each. The options differ in the number of food items that
may be declined, but they both include a new requirement related to the
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TABLE S-1 Recommended as Offered Meal Standards

Breakfast Lunch
Grades Grades Grades Grades Grades Grades
K-5 6-8 9-12 K-5 6-8 9-12
Meal Pattern Amount of Foods® Per Week
Fruits (cups)? 5 5 5 2.5 2.5 5
Vegetables (cups)? 0 0 0 3.75 3.75 5
Dark green 0 0 0 0.5¢ 0.5¢ 0.5¢
Orange 0 0 0 0.5¢ 0.5¢ 0.5¢
Legumes 0 0 0 0.5¢ 0.5¢ 0.5¢
Starchy 0 0 0 1 1 1
Other 0 0 0 1.25¢ 1.25¢ 2.5¢
Grains, at least half of which  7-10 8-10 9-10 9-10 9-10 12-13
must be whole grain-rich?
(0z eq)
Meats, beans, cheese, yogurt 5 5 7-10 8-10 9-10 10-12
(0z eq)
Fat-free milk (plain or 5 N 5 N 5 N

flavored) or low-fat milk
(1% milk fat or less)

(cups)
Other Specifications: Daily Amount Based on the Average for a 5-Day
Other Specifications Week
Min-max calories (kcal)®f 350-500  400-550  450-600  550-650  600-700 750-850
Saturated fat (% of total <10 <10 <10 <10 <10 <10
calories)&
Sodium (mg) [£430]  [£470]  [£500]  [£640]  [£710] [ 740]
Sodium targets are to be reached by the year 2020."
trans fat Nutrition label must specify zero grams of trans fat per serving.’

NOTES: K = kindergarten; kcal = calories; max = maximum; mg = milligrams; min = minimum; oz eq
= ounce equivalent. Although the recommended weekly meal intake patterns do not specify amounts of
unsaturated oils, their use is to be encouraged within calorie limits.

9Food items included in each group and subgroup and amount equivalents. Appendix Table H-1 gives
a listing of foods by food group and subgroup. Minimum daily requirements apply: /5 of the weekly re-
quirement for fruits, total vegetables, and milk and at least 10z equivalent each of grains and meat or meat
alternate (2 oz of each for grades 9-12 lunch).

bOne cup of fruits and vegetables usually provides two servings; % cup of dried fruit counts as % cup of
fruit; 1 cup of leafy greens counts as % cup of vegetables. No more than half of the fruit offerings may be
in the form of juice.

“Larger amounts of these vegetables may be served.

4Based on at least half of the grain content as whole grain. Aiming for a higher proportion of whole
grain-rich foods is encouraged. See Box 7-1 for Temporary Criterion for Whole-Grain Rich Foods. Also
note that in Chapter 10 the committee recommends that the Food Buying Guide serving sizes be updated
to be consistent with MyPyramid Equivalent serving sizes.

¢The average daily amount for a 5-day school week is not to be less than the minimum or exceed the
maximum.

Discretionary sources of calories (for example, solid fats and added sugars) may be added to the meal
pattern if within the specifications for calories, saturated fat, trans fat, and sodium.

8The average daily amount for a 5-day school week is not to exceed the maximum.

PTo ensure that action is taken to reduce the sodium content of school meals over the 10-year period
in a manner that maintains student participation rates, the committee suggests the setting of intermediate
targets for each 2-year interval. (See the section “Achieving Long-Term Goals” in Chapter 10.)

‘Because the nutrition facts panel is not required for foods with Child Nutrition labeling, the commit-
tee suggests that only products with 0 grams of trans fat per serving be eligible for consideration for such
labeling.
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TABLE S-2 Options for Standards for Meals as Selected by the Student
under the Offer Versus Serve Provision of P.L. 94-1054

Number of Items the Student May Decline and Required Items

Breakfast Lunch
1. Preferred  One item? may be declined, must Two items may be declined, must
take at least one fruit or juice take at least one fruit or vegetable
2. Alternative Two items may be declined, must Three items may be declined, must
take at least one fruit or juice take at least one fruit or vegetable

NOTE: Options are provided for consideration by the U.S. Department of Agriculture, work-
ing cooperatively with state educational agencies and with participation by local educational
agencies and student to develop new regulations.

9Under current traditional food-based menu planning standards, high school students are
required to take 3 out of 4 (or 5) food items at breakfast and 3 out of 5 food items at lunch.
Offer versus serve is optional for elementary and middle schools.

bA specific food offered in the specified portion sizes that will meet the recommended as
offered Meal Standards.

selection of a fruit or vegetable. A rule that allows more options to decline
foods clearly could reduce waste, but it would increase the chance that the
nutritional integrity of the children’s meals would not be maintained, and
vice versa. Foods need to be appealing to students to encourage selection
and consumption.

Summary of Changes in the Meal Requirements

Major changes in the Meal Requirements are summarized in Box S-3.

RECOMMENDATIONS FOR IMPLEMENTATION
AND MONITORING

The Meal Requirements will be beneficial only to the extent that pro-
gram participation is maintained or increased and the participants’ food
consumption improves. The effectiveness of revised Meal Requirements will
be determined in a large part by the manner in which they are implemented.
Strategies that can be used to promote change include engaging the school
community; involving students, parents, and the community; providing
nutrition education; training and mentoring of food service workers; and
providing technical assistance. An essential element of the implementation
processes will be industry involvement to develop appealing foods that are
lower in sodium and saturated fat and that have a higher ratio of whole
grain to refined grain. Effective monitoring can lead to improvements in
implementation efforts.
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BOX S-3
Major Recommended Changes in the Meal Requirements

Meal Planning Approaches

e The recommended approach to meal planning is food-based with the ad-
ditions of quantitative specifications for minimum and maximum calorie levels,
maximum saturated fat content, and maximum sodium content.

e Only one approach to menu planning is recommended.

e Computer analysis of nutrient content could be used to assist in planning
menus that meet the recommended standards for menu planning but would not
be needed to analyze the vitamin and mineral content of meals.

Standards for Menu Planning

* The standards for all age-grade groups include more food groups and
introduce food subgroups. More fruit is specified. Fruits and vegetables are not
interchangeable.

* Specifications for types of food to be included are more precise.

o Over a 5-day school week,

— The average daily calorie content of the meal offerings must be
within the specified minimum and maximum levels and the average satu-
rated fat content must be less than 10 percent of calories.

— Vegetable offerings at lunch must include at least one-half cup
equivalent of each of the following: dark green vegetables, bright orange
vegetables, and legumes.

— No more than half of the fruit offerings may be in the form of juice.

— At least half of the bread/grain offerings must meet the criterion for a
whole grain-rich food (based on at least half of the grain content as whole
grain, see Box 7-1 in Chapter 7).

o On a daily basis,

— The milk must be fat-free (plain or flavored) or plain low-fat (1 per-
cent milk fat or less).

— |If purchased commercially, the nutrition labeling or manufacturer’s
specification must indicate that the product contains zero grams of trans
fat per serving.

— The inclusion of unsaturated vegetable oils is encouraged within
calorie limits.

Standards for Foods That Are Selected by the Student

* Two options are presented, and the strengths and limitations of each
are described in the text. Both options specify that the student must select
a fruit at breakfast and either a fruit or vegetable at lunch for the meal to be
reimbursable.

Recommendation 4. The Food and Nutrition Service, working together
with state agencies, professional organizations, and industry, should
provide extensive support to enable food service operators to adapt to
the many changes required by revised Meal Requirements. The types
of support required include the following:
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a. Technical assistance for developing and continuously improving
menus, ordering appropriate foods (including the writing of specifica-
tions), and controlling costs while maintaining quality.

b. New procedures for monitoring the quality of school meals that
(1) focus on meeting relevant Dietary Guidelines and (2) provide in-
formation for continuous quality improvement and for mentoring food
service workers to assist in performance improvement.

It is essential that USDA collaborate with school food service directors
to revise related menu planning guidance materials, including the Food
Buying Guide for Child Nutrition Programs. The committee encourages
the simplification of procedures for selecting specific foods in amounts that
will meet the standards.

The committee suggests that, at least for the next few years, monitoring
guidance be directed toward facilitating the transition to the new Meal Re-
quirements. Such guidance would place an emphasis on examining progress
in meeting the standards, especially those related to fruits, vegetables, whole
grain-rich foods, calories, saturated fat, and sodium; identifying training
needs for school food service operators; and providing needed technical
assistance to improve the school meals.

Recommendation 5. USDA should work cooperatively with Health
and Human Services, the food industry, professional organizations,
state agencies, advocacy groups, and parents to develop strategies and
incentives to reduce the sodium content of prepared foods and to in-
crease the availability of whole grain-rich products while maintaining
acceptable palatability, cost, and safety.

The specification for sodium merits special attention. The committee
recognizes that there are barriers to reducing the sodium content of meals
to the recommended levels without having long-term adverse effects on
student acceptance and participation, safety, practicality, and cost. For this
reason, the committee set the year 2020 as the date to achieve full imple-
mentation; and it suggests that intermediate targets be set at 2-year intervals
and be periodically re-evaluated to promote stepwise reductions in sodium
content over the decade beginning in 2010.

Recommendation 6. The Food and Drug Administration should take ac-
tion to require labeling for the whole grain content of food products.

The lack of such labeling is a major barrier to menu planners who are

striving to achieve at least a one-to-one ratio of whole grains to refined
grains, as recommended by Dietary Guidelines.
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CONSISTENCY OF RECOMMENDATIONS
WITH THE COMMITTEE’S CRITERIA

The recommendations for Nutrient Targets and Meal Requirements and
for implementing and monitoring them are consistent with the committee’s
criteria, as summarized below.

Criterion 1. Consistent with Current Dietary Guidance

The Nutrient Targets were based on the Dietary Reference Intakes, us-
ing methods recommended for this purpose. The Meal Requirements were
designed to come as close as possible to Dietary Guidelines and to the
Nutrient Targets while still being practical. Sample menus were reviewed to
confirm their consistency with Dietary Guidelines (see Box S-4) and were
analyzed to confirm reasonable consistency with the recommended Nutrient
Targets. Chapter 10 addresses strategies to reduce the sodium content and
to increase whole grains in school meals to bring them into closer alignment
with Dietary Guidelines.

Dietary Guidelines emphasize meeting nutrient needs without exceed-
ing energy needs. The ranges for the calorie content of school meals reflect
the best judgment of the committee based on current evidence for the en-
ergy requirements of schoolchildren. The committee recognizes that there is
a wider range of actual requirements, but it set the ranges with the objective
of avoiding the provision of excessive calories while ensuring the offering
of amounts of vitamins, minerals, and protein that would be appropriate

BOX S-4
Recommended Changes in Standards for Menu Planning
Improve Alignment with Dietary Guidelines for Americans

e Both a minimum and a maximum calorie level

* More fruit at breakfast, including whole fruit

e A greater amount and variety of vegetables at lunch

e Both fruit and vegetables required on the lunch menu

* More whole grain-rich foods, fewer refined grain foods

e Milk choices limited to fat-free (unflavored or flavored) and plain low-fat
(1 percent milk fat or less)

* Increased emphasis on limiting saturated fat

* Encouragement to include unsaturated oils within the calorie limits

* Minimized content of frans fat

* Major reduction in sodium content to be achieved fully by the year 2020,
with stepwise reductions
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for essentially all children in the age-grade group. The high nutrient qual-
ity of the meals supports the role that school meals play as a safety net in
meeting the nutrient needs of children who may be at risk for inadequate
food intake and food insecurity.

Criterion 2. Appropriate Age-Grade Groups

The age-grade groups established by the committee consider the cur-
rent age-gender categories used in the DRIs to the extent that they are
compatible with widely used school grade configurations. The committee
made adjustments to account for differences between the Dietary Reference
Intake age groupings and school grade configurations—for the kindergarten
through grade 5 group in particular. Because differences are small between
the standards for meal planning for the elementary and middle school
groupings, food service operators may plan identical menus for children
in kindergarten through grade 8 if applicable to the local food service
operation.

Criterion 3. Simplified Menu Planning and Monitoring
and Student Acceptance of School Meals

Simplification of Menu Planning

The committee worked to develop the least complex approach to menu
planning that would be consistent with Dietary Guidelines. Although the
recommended standards for menu planning are not as simple as the current
food-based standards, it was essential to introduce new elements to con-
form to Dietary Guidelines. The committee ruled out making recommenda-
tions for nutrient-based menu planning because there was not a practical
way to do so that would cover the full array of nutrients and also ensure
consistency with Dietary Guidelines.

High-quality menu planning for school meals is always a complex
task, and application of the standards for menu planning will present
challenges for many school food service directors. However, meeting the
Meal Requirements is only one of many aspects of the process. Chapter
10 addresses a number of approaches that would help menu planners to
gradually implement the new standards for menu planning. Recommenda-
tion 4a in the previous section emphasizes how important it will be for food
service operators to receive technical support and other forms of assistance
to implement the new Meal Requirements.

From a broader programmatic perspective, the standards have been
simplified (for example, compare Figure S-2 with Figure S-1). Recom-
mendations provide for a single, primarily food-based approach to menu
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planning and three consistent age-grade groups for breakfast and lunch.
They provide the means to meet Dietary Guidelines rather than focusing
on meeting all the Nutrient Targets. Required food composition data are
limited to calories, saturated fat, trans fat, and sodium—each of which is
readily available on nutrition facts panels or from manufacturers.

Simplification of Monitoring the Nutritional Quality of Meals

Recommendation 4b concerning the monitoring of the quality of school
meals does not call for analysis of the broad array of nutrients for which
Nutrient Targets were set. Instead, the monitoring process would be de-
signed to help schools improve their menus and food service operation
in ways that produce appealing meals that meet the recommended Meal
Requirements and control overall costs.

Basis for Practical and Appealing Nutritious Meals

The committee used the meal patterns to develop 4 weeks of practical
and appealing nutritious menus for breakfast and lunch for each of the
three age-grade groups.

Criterion 4. Sensitive to Costs and Administrative Concerns

Measures to help school food programs meet Dietary Guidelines will
increase costs and the need for administrative support. Largely because of
increases in the recommended amounts of fruits, vegetables, and whole
grain-rich foods, menu costs are expected to increase, especially for the
school breakfast. By estimating the costs of representative baseline menus
and comparing them with those of baseline menus modified by the commit-
tee to meet the recommendations, the committee found that the foods costs
for breakfast (as selected by the student) increased by 18 percent, largely
because of the increase in fruit, and those for lunch (as selected) increased
by 4 percent. These estimates are representative of the expected increase
in food costs that are due to the recommended changes in menus, but they
should be viewed with some caution, especially because students’ food se-
lections under the new Meal Requirements cannot be known in advance. If
even higher percentages of students select the maximum amount of fruits
and vegetables, the food costs for breakfast and lunch may increase up to
23 percent and 9 percent, respectively. Furthermore, price changes that
reflect changes in the market for food products important in the school
meal programs (such as dairy and fruits) can have a significant effect on
the cost of meals.

The committee recognizes that, at current federal reimbursement levels,
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most school food authorities will be unable to absorb these increased costs
completely, even with better management. Implementation of the recom-
mended Meal Requirements likely will require some combination of higher
federal meal reimbursement, a source of capital investment to cover costs of
equipment, and additional money to train operators to prepare more food
from basic ingredients.

Other school administrative concerns relate to potential changes in
student participation, the menu planning process, purchasing, preparation
and meal service, routine monitoring, the staffing pattern, staff training,
equipment, and kitchen and storeroom space. The committee considered
all these elements in the development of the Meal Requirements. With the
adoption of appropriate implementation strategies, the changes in student
participation rates are expected to be temporary and relatively small and,
thus, to have limited administrative impact. The committee recognizes that
some administrative changes will be necessary. For a smooth transition,
technical assistance must cover analysis of and strategies for the most ef-
fective approaches to implementing menu changes.

RECOMMENDATIONS FOR EVALUATION AND RESEARCH

The committee considered needs for the overall evaluation of the Nutri-
ent Targets and Meal Requirements and for related research. Key recom-
mendations follow:

Recommendation 7. Relevant agencies in USDA and other federal de-
partments should provide support for the conduct of studies to evaluate
the revised Meal Requirements for the School Breakfast Program and
the National School Lunch Program.

a. USDA should continue funding for periodic School Nutrition
Dietary Assessment studies, with the intermittent addition of a cost
component.

b. USDA should take the lead in providing funding to conduct
well-designed short-term studies in varied school settings to better un-
derstand how the new Meal Requirements change children’s total and
school meal dietary intakes, student participation, food service opera-
tions, and cost.

Recommendation 8. The committee recommends that agencies of
USDA, of other federal departments, and relevant foundations fund re-
search studies on topics related to the implementation of the new Meal
Requirements, children’s acceptance of and participation in school
meals, and children’s health—especially the following:
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a. Effects of the recommended range of calorie levels on the ad-
equacy of energy intakes for individual children within each of the
age-grade categories.

b. Impacts of various approaches to reducing the sodium content
of school meals and student acceptance of reduced-sodium foods.

c. Impacts of various approaches to increase the acceptance of
whole grain-rich products.

d. Fruit and vegetable options and preparation methods that will
increase consumption and decrease waste.

e. Effects on cost, waste, and food and nutrient intakes of various
options to govern the number and types of foods students must accept
for a reimbursable meal under the offer versus serve provision of the
law.

f. Targeted approaches to decreasing the prevalence of nutrient
inadequacy that do not require increasing the intakes of all children.

g. Changes in child health as a result of the new standards.

CLOSING REMARKS

The recommendations for Nutrient Targets and Meal Requirements lay
the foundation for healthy school meals that are consistent with current
dietary recommendations. The ultimate effect of improvements in program
regulations that are based on these recommendations will depend on the
effectiveness of a broad array of implementation strategies. These strategies
will require the participation of stakeholders at the local, state, and national
levels, including those in food production. Well-designed evaluation and re-
search can guide future program improvements. The goal is a school meals
environment in which students may choose from a variety of appealing and
healthful options, leading to the consumption of foods that will promote
their health and well-being.
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Introduction and Background

This report provides recommendations targeted to improving two very
large and important child nutrition programs overseen by the U.S. Depart-
ment of Agriculture (USDA): namely, the National School Lunch Program
(NSLP) and the School Breakfast Program (SBP). The school meal programs
hold the potential to provide nearly all the nation’s schoolchildren with
access to nutritious, low-cost meals to support their growth, development,
and health.

The purpose of the NSLP, as summarized in the 1946 enabling legisla-
tion, is “as a measure of national security, to safeguard the health and well-
being of the Nation’s children and to encourage the domestic consumption
of nutritious agricultural commodities and other food” (National School
Lunch Act, P.L. 79-396, Stat. 281 [June 4, 1946]: §2). Congress authorized
the SBP as a pilot program in 1966 (Child Nutrition Act, P.L. 89-642 [Oc-
tober 11, 1966]). When Congress permanently authorized the SBP in 1975
under an amendment to the Child Nutrition Act (P.L. 94-105 [October 7,
1975]), it stated “it is the purpose and intent of the Congress that the school
breakfast program be made available in all schools where it is needed to
provide adequate nutrition for children in attendance” (Martin, 2008).
Among the indications of need are large proportions of low-income chil-
dren in the school and children who must travel long distances to school.

The potential reach of the school meal programs is very large: the NSLP
is available in 99 percent of U.S. public schools and in 83 percent of private
and public schools combined (USDA/ERS, 2004); the SBP is available in 85
percent of public schools (USDA/FNS, 2007a). If a school participates in
one or both of the school meal programs, any child who attends the school

19
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may have access to the school meal. During the 2005-2006 school year,
more than 49.1 million children were enrolled in U.S. public schools (U.S.
Department of Education, 2007a).

In turn, about 60 percent of children in schools that offer school meals
eat a lunch provided by the NSLP (USDA/FNS, 2007a). In fiscal year (FY)
2007, an average of 30.6 million schoolchildren participated in the NSLP
on each school day. About 24 percent of children in schools that offered the
SBP participated in the program, on average, equaling 10.1 million children
each school day. In FY 2007, the participating schools served about 5.1 bil-
lion lunches at a federal cost of approximately $8.7 billion and 1.7 billion
breakfasts at a federal cost of $2.2 billion (USDA/ERS, 2008a).

Both the NSLP and the SBP provide a safety net for children in need,
given the provisions that make school meals available free or at a reduced
cost to eligible participants. If the child lives in a household whose income
is at or below 130 percent of the federal poverty level (or if the household
receives food stamps,! Temporary Assistance for Needy Families, or as-
sistance from the Food Distribution Program on Indian Reservations),
the child is eligible for a free school lunch and a free school breakfast.
The McKinney-Vento Homeless Assistance Act (P.L. 100-77 [1987]), as
amended by the No Child Left Behind Act (P.L. 107-110 [2001]), states
that students who are identified by a school district as homeless or highly
mobile automatically qualify for free meals and do not need to complete the
full application process (U.S. Department of Education, 2004).

A child is eligible for a reduced-price meal if the household income is
between 130 and 185 percent of the poverty level (USDA/ERS, 2008b).
Ordinarily, children from households with incomes over 185 percent of the
poverty level pay full price. Even full-price meals, however, are subsidized
by the government to a small extent through both cash reimbursements and
the provision of USDA (commodity) foods (see Chapter 10).

Notably, in addition to providing food through the federal school
meal programs, schools generally offer foods through a la carte service in
the school cafeteria, school stores and snack bars, and vending machines.
Food obtained from these sources and consumed at school is considered to
be competitive food—food that competes with the school meal programs.
Moreover, some schools have an open campus policy that gives students
the opportunity to obtain food from commercial food establishments. The
report Nutrition Standards for Foods in Schools (IOM, 2007a) recognizes
that many of the competitive foods that are offered are not foods that are
encouraged by the Dietary Guidelines for Americans. That report provides
recommended standards for competitive foods to encourage students to

1As of October 1, 2008, the new name for the Food Stamp Program is the Supplemental
Nutrition Assistance Program (commonly called SNAP).
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consume foods that are healthful and to limit food components such as fats,
added sugars, and sodium.

THE COMMITTEE’S TASK

USDA has sought the assistance of the Institute of Medicine (IOM) to
provide recommendations to revise the nutrition- and food-related stan-
dards and requirements for the NSLP and the SBP. This request relates to
the congressional requirement that USDA issue new guidance and regula-
tions for the Nutrition Standards and Meal Requirements of the school
meal programs (Child Nutrition and WIC Reauthorization Act, P.L. 108-
265). The specific charge to the committee is shown in Box 1-1.

The committee’s overall task was to review and assess the food and
nutritional needs of schoolchildren in the United States on the basis of the
2005 Dietary Guidelines for Americans (HHS/USDA, 2005) and the Dietary
Reference Intakes (DRIs) (IOM, 1997, 1998, 2000a, 2001, 2002/2005,

BOX 1-1
Charge to the Committee

* Specify a planning model for school meals (including targets for intake) as
it may relate to nutrients and other dietary components for breakfast and lunch.

* Recommend revisions to the Nutrition Standards and, in consideration of
the appropriate age-grade groups for schoolchildren, provide the calculations that
quantify the amounts of nutrients and other dietary components specified in the
Nutrition Standards.

* Recommend the Meal Requirements necessary to implement the Nutrition
Standards on the basis of the two existing types of menu planning approaches
(i.e., the food-based menu planning [FBMP] approach and the nutrient-based
menu planning [NBMP] approach). The Meal Requirements are to include

o standards for a food-based reimbursable meal by identifying

— the food components for as offered and as served meals and

— the amounts of food items per reimbursable meal by age-grade
groups and
o standards for a nutrient-based reimbursable meal by identifying

— the menu items for as offered and as served and

— the 5-day average amounts of nutrients and other dietary compo-
nents per meal.

* lllustrate the practical application of the revised Nutrition Standards and
Meal Requirements by developing 4 weeks of menus that will meet the recom-
mended standards for the age-grade groups.
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2005) and to use that review as a basis for recommending revisions to
the Nutrition Standards and Meal Requirements for the NSLP and the
SBP. As part of its task, the committee was asked to consider the critical
issues identified by the Food and Nutrition Service (see Appendix C). The
overall goal was the development of a set of well-conceived and practical
recommendations for nutrients and Meal Requirements that reflect current
nutrition science, increase the meals’ contents of key food groups, improve
the ability of the school meal programs to meet the nutritional needs of
children, foster healthy eating habits, and safeguard children’s health. The
request to the committee specified that the recommendations be designed
to be economical and to keep program costs as close as possible to current
levels adjusted for inflation.

Current law requires the programs to provide meals containing one-
third of the Recommended Dietary Allowance (RDA) for lunch and one-
fourth of the RDA for breakfast. Congress adopted this language in 1994
before the development of the new conceptual approach and nutrient refer-
ence standards related to DRIs. Therefore, the committee’s task included
a request to compare differences (with examples and rationale) between
basing standards on the RDA and basing the standards on values obtained
using newer methods recommended by the IOM (2003).

The committee’s work was divided into two phases. Phase I was com-
pleted with the release of the report Nutrition Standards and Meal Require-
ments for the National School Lunch and Breakfast Programs: Phase I.
Proposed Approach for Recommending Revisions (I0M, 2008). That re-
port covers the identification and review of the available data and informa-
tion, the proposed criteria, an assessment of the food and nutrient intakes
by schoolchildren, a description of the committee’s planning model, and
the analytic methods that it proposed to use to develop recommendations
for revising the standards. Following the release of the Phase I report, the
committee accepted comments from interested parties and held discussions
of that report during a public workshop (see workshop agenda and a sum-
mary of public comments in Appendix D). This Phase II report builds on
the Phase I effort and is the final report of the committee’s work.

SCHOOL MEAL PROGRAMS OVERVIEW

Federal regulations have a major influence on the operation of the
school meal programs and help to characterize them. To receive federal
reimbursement, which accounts for a large share of the financial support
for the programs, they are currently required to

e operate on a nonprofit basis,

e provide meals at no cost (free) or at a reduced price to children who
qualify and are certified on the basis of household income,

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/12751

School Meals: Building Blocks for Healthy Children

INTRODUCTION AND BACKGROUND 23

e offer and serve meals that meet minimum nutrition standards and
whose food components or menu items are consistent with program regula-
tions, and

* meet offer versus serve (OVS) provisions of the National School
Lunch and Child Nutrition Act Amendment (P.L. 94-105 [1975]) and sub-
sequent amendments (P.L. 95-166, 97-35, 99-591). These provisions allow
student choice as long as the number of items chosen meets the minimum
specified by the as served standard. OVS is mandatory for senior high
school meal programs and optional for the lower grades.

USDA establishes rates for reimbursement based on the number of
qualifying meals served. In addition, using data on NSLP participation for
the previous year, it sets a value for the commodity entitlement that the
school districts may obtain.

The school meal programs are mistakenly believed by many to be
mainly a USDA food distribution program. In reality, USDA foods account
for only about 15 to 20 percent of the food served (USDA/FNS, 2008a).
Concern has been expressed about the nutritional quality of USDA foods.
However, great strides have been made: an increasing number of USDA
foods can help the NSLP meet Dietary Guidelines and are highly acceptable
to students (see Chapter 10).

Nutrition Standards and Meal Requirements

The program regulations that are the subject of this report are the
Nutrition Standards and Meal Requirements. The elements of the current
regulations pertaining to the Nutrition Standards and Meal Requirements
are illustrated in Figure 1-1. The current planning model, which guided
the development of the regulations, uses the 1995 Dietary Guidelines for
Americans (HHS/USDA, 1995) and the 1989 RDAs (NRC, 1989).

The left-hand side of Figure 1-1 briefly describes each of the elements
of the school meal process, and the right-hand side shows how the elements
are connected to provide a pathway to a nutritious school breakfast or
lunch. Under the OVS provision, the child’s selections are out of the direct
control of the provider. Consumption of the food is a key part of ensuring
the health of children, but it is out of the direct control of the meal’s pro-
viders as well. Although it is desirable that Nutrition Standards and Meal
Requirements take into account the acceptability of meals to students to the
extent possible, key factors that affect students’ selection and consumption
of the food, such as the environment in which the meals are served and the
quality of the food served, are beyond the scope of this report.

The Nutrition Standards provide the health foundation for the NSLP
and the SBP. The related Meal Requirements facilitate the actions needed
to implement the Nutrition Standards and develop menus and meals. At
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NUTRITION STANDARDS

* Nutrition Standards —Goals for School Meals—

—Foundation of school meals

—Established by USDA and
specified in regulation

—“Nutrient Standards” currently reflect
required nutrients in calculated
quantities for age-grade groups

“Nutrient Standards” for
age-grade groups

* Meal Requirements implement l
the Nutrition Standards
—Established by USDA and MEAL REQUIREMENTS

specified in regulation

* Meal Requirements consist of

stand_ards for two types of menu Meal Requirements Meal Requirements
planning approaches For For

) ) Food-Based Nutrient-Based
* Menu planning approach is Menu Planning Menu Planning
selected by the school food

authority and menus are developed
at the local level

* Meal “as offered” to the student
must meet the as offered standard
for the menu planning approach

Standards for
Nutrient-Based
Menu Planning

Standards for
Food-Based
Menu Planning

* Meal selected by student — “as
served” — must meet the as served
standard for the menu planning

approach Food-Based Nutrient-Based
Standards for Standards for

Meals as Served Meals as Served
by the Student by the Student

* Components of child's meal
checked by cashier

Reimbursability of Meal
Established

FIGURE 1-1 Relationships among current Nutrition Standards, Meal Require-
ments, and eligibility for federal reimbursement.

present, Meal Requirements include meal standards for two general types
of menu planning approaches:?

2There actually are two categories of the food-based approach (traditional and enhanced),
two categories of the nutrient-based approach (nutrient standard menu planning and assisted
nutrient standard menu planning), and a fifth option (any reasonable approach) (see USDA/
FNS [2007b] for details).
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1. the food-based menu planning (FBMP) approach, which focuses
on the types and the amounts of foods to be offered to meet the Nutrition
Standards; and

2. the nutrient-based menu planning (NBMP) approach, which
makes use of computer software to plan menus that meet the Nutrition
Standards.

Local school food authorities® (SFAs) decide which menu planning ap-
proach to use and, hence, which set of meal standards is to be followed.
Currently, approximately 70 percent of schools use the FBMP approach
(USDA/ENS, 2007a). Existing meal standards for the two most common
types of menu planning (the traditional approach and the nutrient standard
menu planning approach) appear in Appendix E.

Figure 1-2 identifies the standards that are the main focus of the com-
mittee’s task and illustrates their interrelationships. The committee’s task re-
quires that its recommendations for new Nutrition Standards be consistent
with the current (2005) Dietary Guidelines for Americans and with current
nutrient reference values and methods of applying them. As noted earlier
and shown in Figure 1-2, the Nutrition Standards apply equally regardless
of the meal planning approach used.

Description of the Current Nutrition Standards

The Healthy Meals for Healthy Americans Act of 1994 (P.L. 103-448,
Sec. 106(b)) requires that the Nutrition Standards of the NSLP and the
SBP meals remain consistent with the most recent the Dietary Guidelines
for Americans. Current regulations used the 1995 Dietary Guidelines for
Americans to specify a minimum and maximum for the amount of total
fat and a maximum for the amount of saturated fat. Legislation passed in
1996 (Personal Responsibility and Work Opportunity Reconciliation Act of
1996, P.L. 104-193 [August 22, 1996]) mandated that school meals provide
on average, over a 5-day week, at least

e (school lunch) one-third of the RDA of the Food and Nutrition

Board, and
e (school breakfast) one-fourth of the RDA.

The law does not specify the nutrients to be included.

3Local school food authorities encompass school districts or small groups of districts that
are approved by the USDA Food and Nutrition Service to operate the school meal programs
(USDA/EFNS, 2007b).
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Planning Model for
School Meals

--------- Nutrition Standard-------------- ----mmm--m--------Meal Requirements-------------------
(Breakfast and Lunch) (Breakfast and Lunch)

Standard for Food-based Menu Planning

*  Food components (e.g.,

v vegetables, milk) comprising a
reimbursable meal as offered and
as served

Nutrition
Standards l *  Amounts of food components per
reimbursable meal by age-grade
Key nutrients from groups

Nutrition Standards
calculated for relevant
age-grade groups (i.e.,

“nutrient standards”)

Standard for Nutrient-based Menu
Planning

* Menuitems (e.g., entrée, side
dish) comprising reimbursable
meal as offered and as served

* Five-day average for amounts of
nutrients per reimbursable meal
for relevant age-grade groups
(i.e., “nutrient standards”)

FIGURE 1-2 Current standards for school breakfast and lunch under review by
the committee.

The existing USDA regulations cover calories* and five nutrients that
are to be provided by school meals. The five nutrients were chosen because
of the roles they play in promoting growth and development (USDA/FNS,
1995), and they were intended to serve as a practical proxy for other nutri-
ents. The Nutrition Standards specify the minimum amounts of calories and
the five nutrients and the maximum amount of saturated fat for selected
age-grade groups (e.g., grades 7-12). The Nutrition Standards also list the
recommended (but not required) levels of cholesterol, sodium, and dietary
fiber in the school meals. These nutrients and the other dietary components

4The term calories is used to refer to kilocalories throughout this report.
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are identified on the nutrition labels of food products, providing an impor-
tant source of information for school menu planners.

Description of Meal Requirements

Existing Meal Requirements differ depending on which menu planning
approach is chosen by the SFA. The Meal Requirements lay out standards
for reimbursable meals as they are offered to students and, under the
OVS provision of the law, as they are served to students.’ Tables 1-1 and
1-2 summarize the standards for reimbursable meals as offered and as
served for the two general types of meal planning approach. Details on the
amounts of foods may be found in The Road to SMI Success: A Guide for
Food Service Directors (USDA/FNS, 2007b).

Under the OVS provision (USDA/ENS, 1976), which is mandatory at
the high school level, a student may select (be served) fewer menu items
than must be offered. For the selected meal to be reimbursable, however,
the number of selections must match the number specified in the as served
standard. For example, as indicated in Table 1-1 for food-based menu
planning, a lunch selected by a high school student that consisted of one
serving of fluid milk, one serving of meat or meat alternate, one serving of
grain/bread, and no servings of fruits and vegetables would be reimburs-
able. In nutrient-based menu planning, a lunch that included only the entrée
and one side dish (for example) would be reimbursable.

REASONS FOR THE UPDATING OF NUTRITION
STANDARDS AND MEAL REQUIREMENTS

Congressional Mandate

In recognition of the need to update and revise the Nutrition Standards
and Meal Requirements for the school meal programs, Congress incorpo-
rated requirements in the 2004 Child Nutrition and WIC® Reauthorization
Act (P.L. 108-265). In particular, the act requires USDA to issue guidance
and regulations to promote the consistency of the standards for school meal
programs with the standards provided in the most recent Dietary Guide-
lines for Americans and DRIs. A new edition of the Dietary Guidelines and
the complete set of DRIs, both of which encourage intakes of foods and

SIn schools in which the OVS provision is not in effect (some elementary and middle
schools), the standard is that the student must make a selection of each type of food compo-
nents or menu item.

6WIC is the Special Supplemental Nutrition Program for Women, Infants, and Children.
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TABLE 1-1 Reimbursable School Meals Planned Using a Food-Based
Approach: Standards for Food Components as Offered and as Served, by
Type of Meal

Meal As Offered As Served
Breakfast® e One fluid milk Students must select three of the
e One vegetable/fruit four items?

e Two meat/meat alternates; two grain/
bread; or one meat/meat alternate and
one grain/bread

(Total of four items)

Lunch¢ e One fluid milk Senior high school level: students
¢ One meat/meat alternate must select three of the five items
e Two vegetables/fruit Grades below senior high school
e One grain/bread level: students must select either
(Total of five items) three or four of the five items

9The minimum amount of food that must be offered is the same from kindergarten through
grade 12, except that an additional serving of any of the grains or breads is optional for stu-
dents in grades 7 through 12 under the enhanced food-based approach; the range is shown in
Appendix Table E-1.

bOffer versus serve for breakfast is optional at all grade levels.

“The minimum amounts of food that must be offered depend on the age-grade group and
the approach (traditional or enhanced).
SOURCE: Derived from USDA/FNS, 2007b.

TABLE 1-2 Reimbursable Breakfast and Lunch Planned Using a
Nutrient-Based Approach: Standards for Menu Items as Offered and as
Served, by Type of Meal

Meal As Offered As Served

Breakfast® Schools must offer at least three e Student may decline only one item,
menu items: regardless of the number of items
e Fluid milk (served as a beverage) offered
e Two additional menu items

Lunch? Schools must offer at least three o If three items are offered, students
menu items: may decline one
e Fluid milk e If four or more items are offered,
e Entrée students may decline two
e Side dish e Students must select an entrée

30ffer versus serve (OVS) for breakfast is optional at all grade levels.
bOVS is optional in grades below senior high level.
SOURCE: Derived from USDA/ENS, 2007b.
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nutrients that have been associated with good health and chronic disease
prevention, were released after the latest set of Nutrition Standards and
Meal Requirements regulations had become effective.

In response to the congressional mandate, USDA has updated some of
its materials for food service professionals to include information on the
2005 Dietary Guidelines for Americans. For example, the Menu Planner
for Healthy School Meals (USDA/FNS, 2008b) includes a description of the
2005 Dietary Guidelines for Americans and guidance on how to implement
them in school programs. Fact Sheets for Healthier School Meals includes

guidance on preparing and serving meals consistent with the Dietary Guide-
lines (USDA/FNS, 2009a).

Consistency with Dietary Guidelines for Americans

Among the changes needed to improve consistency with the 2005 edi-
tion of Dietary Guidelines for Americans are the following:

e Increasing the emphasis on food groups to encourage a health-
ier food consumption pattern, especially by offering variety and a larger
amount of fruits and vegetables, and by offering whole grains as a substi-
tute for some refined grains, and

e Limiting the intake of saturated fat, #rans fat, cholesterol, added
sugars, and salt by offering foods such as fat-free (skim) milk or low-fat
milk, fewer sweetened foods, and foods with little added salt.

Consistency with Dietary Reference Intakes

The DRI values and the recommended approaches for applying them
produce a markedly different basis for the Nutrition Standards than do the
1989 RDAs (the reference values on which the existing Nutrition Standards
are based). The DRIs cover many more nutrients and include four types of
reference values (see Chapter 3 for details). The DRIs are “intended to help
individuals optimize their health, prevent disease, and avoid consuming
too much of a nutrient” (IOM, 2006, p. 1). For groups of people, such as
school-aged children, the aim of the DRI values is to achieve usual intake
distributions for nutrients such that (1) the prevalence of intakes that are
inadequate is low and (2) the prevalence of intakes at risk of being excessive
also is low. Chapter 7 provides comparative information related to possible
Nutrition Standards based on the RDAs and those set using methods rec-
ommended by the IOM (2003).
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Other Considerations

Ease of Implementation of Regulations

The implementation of the current Nutrition Standards and Meal Re-
quirements poses challenges for many school food operators and their
schools (IOM, 2008). The Food and Nutrition Service and other stakehold-
ers have called for a simplification of the meal planning regulations for
reimbursable meals. The committee addresses ease of implementation in its
methods of developing the Meal Requirements (Chapters 5 and 6) and in
its discussion of implementing the recommendations in Chapter 10.

Children’s Health and Well-Being

Currently, overweight and obesity are major health concerns for the
nation’s children (CDC, 2008; Ogden et al., 2008). The development of
recommendations for Nutrition Standards and Meal Requirements for
school meals must consider evidence related to the promotion of growth
and development and a healthy weight. At the same time, the school meal
programs play a key role in helping to alleviate food insecurity and inad-
equate intakes. The recommended standards will need to achieve an ap-
propriate balance—that is, avoiding excessive calories while allowing for
enough appropriate calories and nutrients to support the needs of those
children with inadequate intakes.

REVISED TERMINOLOGY

In the course of its work, the committee determined that a new term
was needed to accurately represent its recommendations. In particular, the
committee developed recommendations for Nutrient Targets rather than
Nutrition Standards. The rationale for the change in terminology appears
in Chapter 4. This new term appears below where applicable in the descrip-
tion of the organization of the report.

SUMMARY AND ORGANIZATION OF THE REPORT

The school meal programs help guard the health and well-being of the
nation’s children, in large part through the implementation of a complex
set of Nutrition Standards and Meal Requirements. Congress mandated
an update of the Nutrition Standards and Meal Requirements following
the release of new scientific evidence in Dietary Guidelines for Americans
(HHS/USDA, 2005) and in a series of reports on DRIs (IOM, 1997, 1998,
2000a, 2000b, 2001, 2002/2005, 2003, 2005).
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The overall goal of the committee was the development of a set of well-
conceived, practical, and economical recommendations for updating the
current Nutrition Standards and Meal Requirements—recommendations
that reflect current nutrition and health science, increase the meals’ con-
tents of specified food groups, and improve the ability of the school meal
programs to meet the nutritional needs of children, foster healthy eating
habits, and safeguard children’s health.

The following chapters describe the processes used by the committee
to meet that goal and present its findings, conclusions, and recommenda-
tions. Chapter 2 lays the foundation for revising the Nutrition Standards
and Meal Requirements. Chapter 3 describes children’s food and nutrient
intakes and identifies possible areas of concern. Chapters 4 and 5 describe
the processes used to develop the Nutrient Targets and Meal Requirements,
respectively. Chapter 6 provides perspective on the iterative nature of the
processes and on challenges that confronted the committee. Chapter 7 pres-
ents the recommendations for Nutrient Targets and Meal Requirements.
Subsequent chapters cover food cost and market effects; the projected
impact of the recommended Nutrient Targets and Meal Requirements; and
recommendations for implementation (including monitoring), evaluation,
and research.
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Foundation for Revising Nutrition
Standards and Meal Requirements

To provide a firm foundation for revising the Nutrition Standards and
Meal Requirements, the committee carefully considered its overall ap-
proach and major challenges, which are summarized here. In addition, this
chapter presents the rationale for (1) establishing three age-grade groups
representing elementary school, middle school, and high school and (2) set-
ting mean values for the total daily calorie requirements for those age-grade
groups, which have been rounded to 1,800, 2,000, and 2,400 calories,
respectively.

THE APPROACH

The committee’s approach to developing recommendations for revi-
sions to the Nutrition Standards and Meal Requirements for the School
Breakfast Program and the National School Lunch Program included nu-
merous steps. The committee

1. Developed and applied a set of working principles to guide the
selection of evidence and the types of analyses and reviews to be conducted
and to focus committee deliberations. The working principles, shown in Box
2-1, were developed during Phase I and applied throughout the study.

2. Developed a set of criteria to assist in deriving and evaluating the
recommendations. These criteria, shown in Box 2-2, were developed during
Phase I and slightly revised during Phase II in response to feedback on the
Phase I report (IOM, 2008).

33
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BOX 2-1
Working Principles for Determining Recommendations
for Revisions to the Nutrition Standards and
Meal Requirements for School Meals

1. The present and future health and well-being of schoolchildren are pro-
foundly affected by their food and nutrient intakes and the maintenance of healthy
body weight.

a. School meals, when they are consumed, should improve food and nutri-
ent intakes, and those intakes that are inadequate or excessive in school-aged
children should specifically be targeted.

b. School meals are targeted to children ages 4 through 18 years, but
younger children and children of all ages with special needs may be affected by
the standards set for the general population.

c. Recognition will be given to health effects of foods (including beverages)
that go beyond those related to their nutrient content.

2. School breakfast and lunch programs, which may contribute to more than
50 percent of the caloric intake by children on school days, offer opportunities to
promote the health and well-being of children.

a. School meals can contribute to beneficial health and dietary patterns
and are uniquely positioned to provide a model for healthy meals and to provide
opportunities to model and reinforce healthy eating behaviors.

b. School meals can provide a platform for education in nutrition, environ-
mental responsibility, and food safety.

c. School meals can be a positive environment for pleasant social
interactions.

d. For children in families characterized by limited resources and food
insecurity, school meals provide a critical safety net in meeting their nutritional
needs and reducing the adverse effects of food insecurity.

3. School breakfast and lunch programs operate in a challenging and chang-
ing environment.

a. School food service environments (such as facilities, equipment, labor,
and skills) are complex and highly varied across the nation as well as from school
to school within school districts.

b. Challenges include the need to meet food safety standards, offer ap-
petizing foods to an increasingly diverse population, adjust to the changes in the
available food supply, improve the image and appeal of the program, and achieve
a sound financial operation.

c. Food costs, other direct costs, and indirect costs related to program
operation are outpacing the available resources.

d. In addition to promoting the health and well-being of children, high rates
of participation may support the financial stability of school meal programs.

e. Efforts to change the current school nutrition environments vary, with
some districts already making significant strides and others just starting the pro-
cess of change.

4. Because scientific findings and authoritative recommendations related to
the nutrition of children evolve over time, the process of developing recommenda-
tions for revisions should be transparent and designed to take into account new
evidence-based findings and recommendations.
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BOX 2-2
Criteria for the Nutrient Targets and Meal
Requirements for the School Breakfast Program
and the National School Lunch Program

Criterion 1. The Nutrient Targets and Meal Requirements are consistent with
current dietary guidance and nutrition recommendations to promote health—as
exemplified by the Dietary Guidelines for Americans and the Dietary Reference
Intakes—with the ultimate goal of improving children’s diets by reducing the preva-
lence of inadequate and excessive intakes of food, nutrients, and calories.

Criterion 2. The Nutrient Targets and Meal Requirements will be considered on
the basis of age-grade groups that are consistent with the current age-gender
categories used for specifying reference values and with widely used school
grade configurations.

Criterion 3. The Nutrient Targets and Meal Requirements will result in the sim-
plification of the menu planning and monitoring processes, and they will be com-
patible with the development of menus that are practical to prepare and serve
and that offer nutritious foods and beverages that appeal to students of diverse
cultural backgrounds.

Criterion 4. The Nutrient Targets and Meal Requirements will be sensitive to
program costs and school administrative concerns.

3. Set key parameters including age-grade groups and total daily
mean calorie requirements for each group. The methods used to set these
parameters are described later in this chapter.

4. Assessed schoolchildren’s dietary intakes and considered relevant
laboratory data and health effects of inadequate or excessive intakes. Di-
etary intakes included food groups, food subgroups, energy, and nutrients.
The purpose was to identify the food and nutrient intakes of concern for
specified age-grade groups. Chapter 3 covers this topic.

5. Examined and tested various approaches for developing the Nu-
trient Targets, including energy targets. The committee used methods rec-
ommended by the Institute of Medicine (IOM, 2003) when applicable.
Chapter 4 covers this topic.

6. Determined that only one approach to meal planning would be
recommended and that the Nutrient Targets would be the scientific basis
of the standards for menu planning, but they would be only one of the ele-
ments considered when developing these standards. Chapter 5 covers the
development of the Meal Requirements.

7. Using an iterative approach (described in Chapter 6), applied the
criteria listed in Box 2-2 to finalize the committee’s recommendations for
the Nutrient Targets and Meal Requirements, giving special emphasis to
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the practicality of the Meal Requirements. Chapter 7 presents the recom-
mendations. In applying the criteria, the committee considered

e the food cost implications of the recommended revisions (see Chap-
ter 8) and

o the effects of various assumptions on potential nutrition-related
outcomes (see Chapter 9).

In addition, the committee addressed potential market effects of the recom-
mended revisions. This content is covered in Chapter 8.

As a result of the committee’s process and decisions, a new figure was
needed to illustrate the recommended elements in the pathway to a nutri-
tious school meal (see Figure 2-1).

Figure 2-2 illustrates the complex nature of the process used by the
committee to revise the Nutrition Standards and Meal Requirements for
the school meal programs. The first box that addresses Nutrient Targets,
for example, indicates that methods need to be developed for setting those
targets. The boxes on either side that specify considering or evaluating
specific elements relate to the application of the committee’s criteria. The
double arrows and dashed lines indicate the iterative steps in the process.
For example, initial proposals for the Meal Requirements were tested to
determine how well they aligned with the committee’s criteria, and the
results were used to modify the proposals to achieve a better fit. Extensive
analyses provided the foundation for the recommendations. The major
product of the process was a set of recommendations for Nutrient Targets
and Meal Requirements.

NUTRIENT TARGETS
—Q@Goals for School Meals—

Y

MEAL REQUIREMENTS

pd AN

Standards for Menu Standards for Meals as
Planning Selected by the Student

FIGURE 2-1 Depiction of the recommended elements in the path to nutritious
school meals. In this figure and throughout the remainder of the report, the com-
mittee uses the term as selected by the student (or simply as selected) rather than as
served to apply to standards for reimbursable meals.
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MA]JOR CHALLENGES IN APPLYING GROUP
PLANNING APPROACHES FOR SCHOOL MEALS

For some decisions, especially those focused on applying recommenda-
tions given in Dietary Guidelines for Americans (HHS/USDA, 2005), the
process for setting Nutrient Targets was straightforward. The application
of Dietary Reference Intakes (DRIs) to inform the decision-making process,
however, was quite complex.

A report by the IOM (2003) lays out a framework for using DRIs to
plan nutrient intakes for groups. The DRI process involves “identifying
the specific nutritional goals, determining how best to achieve these goals,
and, ultimately, assessing if these goals are achieved” (IOM, 2003, p. 7).
According to the framework, the overall goal is “to determine a distribution
of usual nutrient intakes that provides for a low prevalence of inadequate
intakes and a low prevalence of intakes that may be at potential risk of
adverse effects due to excessive intake” (IOM, 2003, p. 8). The IOM re-
port provides scientifically based guidance for selecting the specific goals
for different kinds of groups but acknowledges that research is needed on
techniques and other aspects of group planning.

Using the DRI framework to develop Nutrient Targets and Meal Re-
quirements for school meals poses a number of challenges. The major chal-
lenges include the following:

e Any age-grade grouping of schoolchildren is very heterogeneous in
terms of the calorie and nutrient needs of the members of the group (con-
sider, for example, small sedentary adolescent females and large adolescent
male athletes). The methods for planning for heterogeneous groups covered
in Dietary Reference Intakes: Applications in Dietary Planning (IOM,
2003) are described as based on theory rather than on evidence and are in
need of further research. This school meals report presents one of the first
applications of methods recommended by the IOM for developing targets
for planning meals. The applications differ somewhat from those used by
an earlier committee to develop recommendations for revision of the food
packages for the Supplemental Nutrition Program for Women, Infants, and
Children (WIC) (IOM, 2005).

e The children who participate in one or more school meal programs
obtain only a part of their daily intake from the school meal(s). To estimate
changes in total daily intake and the resulting changes in the prevalence of
inadequate and excessive intakes, an assumption must be made about how
changes in the school meals will affect intake at other eating occasions.

e The relationship of Nutrient Targets to children’s food and nutrient
consumption is complex. Schoolchildren’s food selections affect their actual
intake. School meal programs typically offer children a range of choices
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within menu item categories (e.g., a choice of milks, a choice of entrées),
and the offer versus serve provision of the law allows children to refuse
some of the foods that must be offered (e.g., they may decline to take a
milk or a grain). In addition, children may not eat all the food they select.
Chapters 6 and 7 address this topic in detail.

The nature of these challenges highlights the importance of the third
step in the DRI process: “assessing if these goals are achieved.” Such as-
sessment can occur only after implementation of the Nutrient Targets and
Meal Requirements and thus is beyond the scope of this committee’s work.
Nonetheless, such assessments must occur and their outcomes serve as the
basis for future enhancements of the school meal programs. The focus of
related research is outlined in Chapter 10 of this report.

DEFINING KEY PARAMETERS: AGE-GRADE
GROUPS AND ENERGY REQUIREMENTS

Establishing Age-Grade Groups

Establishing age-grade groups of schoolchildren was the first step in the
formulation of the Nutrition Standards and Meal Requirements. The U.S.
Department of Agriculture (USDA) asked the committee to recommend age-
grade groups that reflect the stages of growth and development in children
and adolescents.

Currently, the age groupings for the Nutrient Targets are based in
part on age groupings in the 1989 Recommended Dietary Allowances
(NRC, 1989). Current Meal Requirements for the School Breakfast Pro-
gram specify one grade range—kindergarten through grade 12—regardless
of the menu planning approach being used. However, some menu planning
approaches include a breakfast option for grades 7 through 12 that allows
somewhat more food for these older children. Current Meal Requirements
for the National School Lunch Program are set for an array of grade group-
ings,! which differ by the type of menu planning approach used (USDA/
FNS, 2007b).

To determine the most appropriate age-grade groups, the committee
considered two major elements:

1. evidence on current school grade spans and grade organization
trends and

TExcluding preschool, the current groupings for lunch are kindergarten through grade 3,
kindergarten through grade 6, grades 4 through 12, and grades 7 through 12.
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2. the DRI age categories for school-aged children (4-8 years, 9-13
years, and 14-18 years).

Grade Organizations

Data from the National Center for Education Statistics (U.S. Depart-
ment of Education, 2007b) indicate that the most common grade organi-
zational plan in school districts throughout the nation has three tiers. The
plans vary somewhat but typically encompass elementary school (kinder-
garten or grade 1 through grades 5 or 6), middle school (grades 5 or 6
through grade 8) (U.S. Department of Education, 2000), and high school
(grades 9 through 12). McEwin et al. (2003) report that since the 1970s
there has been a steady movement from a two-tier plan (e.g., grades kin-
dergarten through 8 and grades 9 through 12) to a three-tier plan, most
commonly grades kindergarten through 5, 6 through 8, and 9 through 12.
The U.S. Department of Education (2000) reports that nearly all the new
middle schools served children in grades 6 through 8.

Comparison of Dietary Reference Intake Age
Groups with Grade Organizations

The DRI age groups are based on biological evidence about children’s
development (IOM, 1997). The committee considered how the ages of chil-
dren included in the three most common grade spans (grades kindergarten
through 5, 6 through 8, and 9 through 12) compare with DRI age group-
ings (Table 2-1). It concluded that the three grade spans in Table 2-1 would
provide the basis for practical yet developmentally appropriate age-grade
groupings for use in developing the Nutrient Targets and Meal Require-
ments. The kindergarten through grade 5 group received special attention
because it includes children from two DRI age groups.

In conclusion, the most practical and developmentally appropriate age-
grade groups for use in developing the Nutrient Targets and Meal Require-
ments are as follows:

Type of School Age Range (years) Grade Range

Elementary school 5-10 Kindergarten through 5
Middle school 11-13 6 through 8
High school 14-18 9 through 12

These age-grade groupings were used in setting the Nutrient Targets and
the standards for menu planning.
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TABLE 2-1 Age Spans for Typical Grade Organizations Compared with
Age Ranges for Dietary Reference Intakes

Typical Age Span for the Corresponding DRI
Grade Span Grade Span“ (years) Age Ranges? (years)
K-5 5-10 or 11 4-8 and 9-13
6-8 11-13 or 14 9-13
9-12 14-18 14-18

NOTES: DRI = Dietary Reference Intakes; K = kindergarten; y = years.
SOURCES: “U.S. Department of Education, 2001; 2TOM, 1997.

Estimated Energy Requirements

To set Nutrient Targets for school meals it is essential to determine
appropriate estimates of average daily energy requirements by age-grade
group—values that are applied to both the males and females in the group.
Of necessity, these values will be too high for some children (mainly the
youngest elementary schoolchildren and the adolescent females) and too
low for others. Using the methods described below, the committee sought
to achieve a satisfactory balance.

Energy requirements for males and females ages 5 through 18 years
were estimated using the age- and gender-specific Estimated Energy Require-
ment equations in Dietary Reference Intakes: Energy, Carbohydrate, Fiber,
Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids (IOM, 2002/2005).
To apply these equations, the committee needed to specify the height and
weight of males and females ages 5 through 18 years and to make assump-
tions regarding their physical activity level. The values selected and the
rationale for their selection are provided below.

Height and Weight Adjustments

Three sources of data on the height and weight of school-aged children
were considered: (1) the 2000 Centers for Disease Control and Prevention
(CDC) growth charts (Kuczmarski et al., 2000), (2) the National Health
and Nutrition Examination Survey (NHANES) covering 1999-2004 (Per-
sonal communication, Dr. Nancy Cole and Mary Kay Fox, Mathematica
Policy Research, Inc., March 2009), and (3) the third School Nutrition
Dietary Assessment study (SNDA-III) that collected data during the 2004-
2005 school year (USDA/FNS, 2007a). Ultimately, the committee decided
to use median heights and weights from the 2000 CDC growth charts be-
cause they are the reference standards for healthy U.S. children. Both the
NHANES 1999-2004 data and the SNDA-III data were ruled out because
of higher median weights and higher prevalence of obesity, relative to the
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CDC reference standards, reflecting recent increases in obesity among U.S.
youth. For a similar reason, the CDC did not use data from NHANES-III
(1988-1994) when updating the growth charts in the late 1990s (IOM,
2002/20035).

Physical Activity Level Assumptions

To calculate the Estimated Energy Requirement, one needs an estimate
of an individual’s usual physical activity level (PAL). Self-report methods
of estimating a child’s physical activity, such as physical activity question-
naires or diaries, have low validity (Adamo et al., 2009; Corder et al.,
2008; Janz et al., 1995; Sallis and Saelens, 2000). Therefore, to assign a
PAL to school-aged children, the committee relied mainly on available ac-
celerometry data.

Physical Activity Level of U.S. Children Accelerometers (physical activity
monitors) are small electronic devices programmed to detect and record
the magnitude of accelerations of the body. The chief advantage of acceler-
ometers over self-report methods is that they provide an objective measure
of engagement in physical activity. Also, the magnitude (intensity) of an
activity may be captured on a minute-by-minute basis, thereby providing a
better measure of engagement in moderate and vigorous physical activities
than is possible with a self-report questionnaire.

The committee reviewed accelerometer data from a number of studies
(Janz et al., 2005; McMurray et al., 2008; Nader et al., 2008; Troiano et
al., 2008; Troped et al., 2007; Whitt-Glover et al., 2009). However, the
only accelerometer data that were used by the committee were collected as
part of the 2003-2004 NHANES? and analyzed by Troiano et al. (2008).
None of the other studies collected data on a nationally representative
sample of children. Rather, most involved cohort or convenience samples
of children in one geographic area or several regions, males or females
only, or children within a narrow age range (e.g., middle school children).
Nonetheless, with only one exception (Nader et al., 2008), the results of the
less representative studies were fairly consistent with the NHANES results.
Using the same NHANES data set used by Troiano and colleagues (2008),
Whitt-Glover and coworkers (2009) found no significant differences in
physical activity by socioeconomic status.

The analysis of the NHANES accelerometer data provided estimates of
the average number of minutes per day that Americans spend engaged in
moderate and vigorous intensity physical activities. Table 2-2 presents the

2A detailed description of the NHANES physical activity monitor procedures may be found
at http://www.cdc.gov/nchs/nhanes/nhanes2003-2004/exam03_04.htm.
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TABLE 2-2 Mean Minutes per Day of Engagement in Moderate or
Vigorous Physical Activity,” NHANES 2003-2004

Age (years) Males (min/d)? PAL Classification® Females (min/d)? PAL Classification”

6-11 95.4 Active 75.2 Active
12-15 45.3 Low active 24.6 Sedentary
16-19 32.7 Low active 19.6 Sedentary

NOTES: min/d = minutes per day; NHANES = National Health and Nutrition Examination
Survey; PAL = physical activity level.

*Minutes of vector magnitude readings indicative of engagement in moderate or vigorous
physical activity based on age-specific criteria.
SOURCES: “Troiano et al., 2008; “IOM, 2002/2005.

TABLE 2-3 Physical Activity Level Category Classifications Used to
Calculate Estimated Energy Requirements of School-Aged Children, by
Age and Gender

Ages (years) Males Females
6-10 Active Active
11-13 Low active Low active
14-18 Low active Low active

mean minutes per day that U.S. children were found to be engaged in mod-
erate or vigorous physical activities and the PAL categories that correspond
with each. To summarize the results, for most age and gender groups, the
average total daily minutes of engagement in moderate or vigorous activi-
ties fit within the active or low active categories. However, the average total
daily minutes of engagement in moderate or vigorous activity for females
ages 12-15 and 1619 years fit within the sedentary activity category.

Physical Activity Level Categories The PAL categories the committee se-
lected for use in estimating the energy requirements of males and females of
various ages are presented in Table 2-3.3 For young males of all ages and fe-
males ages 5-10 years, the categories selected match those indicated by the
NHANES 2003-2004 accelerometer data (Table 2-2). However, for females
ages 11-13 and 14-18 years, the committee determined that a low active
rather than a sedentary category of classification was warranted for use in
the calculation of the Estimated Energy Requirements for two reasons:

3The committee recognizes that the data summarized in Table 2-2 are for somewhat different
age groups but considers them close enough to use as a basis for PALs.
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1. Public health measures call for at least a low-active level of physical
activity for children of school age.

2. Calorie levels need to be high enough to allow for planning school
meals that meet an appropriate portion of schoolchildrens’ food and nutri-
ent needs.

The assumption of the low-active PAL resulted in Estimated Energy
Requirements for the females in the two older age-grade groups that are
about 20 percent higher than would be calculated using a sedentary physi-
cal activity level. When the Estimated Energy Requirements for the males
and females are averaged, however, the result is only about 8 percent higher.
Furthermore, offering a small amount of extra calories may be justified
for the adolescents because the range between the male and female calorie
requirements is large (especially for the high school ages). Thus, the active
boys may need the additional calories, while the inactive girls would have
the option to choose or to consume less.

Information about how these classifications were used in the calcula-
tion of the Estimated Energy Requirements for males and females of school
age appears in Appendix F.

Mean Estimated Energy Requirements

The Estimated Energy Requirements determined by the process de-
scribed above appear in Appendix F. The mean Estimated Energy Require-
ment was then calculated by gender and by age-grade group (5-10 years
for kindergarten through grade 5, 11-13 years for grades 6 through 8,
and 14-18 years for grades 9 through 12). The calculated mean daily
calorie requirements for males and females by age-grade group appear in

Table 2-4.

TABLE 2-4 Calculated Mean Daily Calorie Requirements? by Age-
Grade Group for Males and Females Separately and for Both Genders

Combined
Calories (kcal)
Age-Grade Group Males Females Males and Females Combined
Ages 5-10 years, Kindergarten—Grade 5 1,894 1,765 1,829
Ages 11-13 years, Grade 6-8 2,125 1,905 2,015
Ages 14-18 years, Grade 9-12 2,686 2,044 2,365

NOTE: y = years.
9These requirements were obtained from the mean Estimated Energy Requirement calcula-
tions for the age-grade-gender group.
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The committee used these mean daily calorie levels by gender and age-
grade group when setting the preliminary nutrient targets for vitamins,
minerals, and protein (see Chapter 4). Rounded mean daily calorie levels
for both genders combined (1,800, 2,000, and 2,400 calories) were used in
calculations to set minimum and maximum calorie targets for school meals
(see Chapter 4) and in calculations related to the Meal Requirements.

SUMMARY

The committee used a seven-step approach to the design of Nutri-
ent Targets and Meal Requirements. The major challenges identified are
the need to work with complex interrelationships among heterogeneous
groupings of children for whom school meals provide only part of their
nutritional intake and for whom food preferences differ. Data-based meth-
ods were used to provide a basis for two key decisions that were critical
to the development of recommended Nutrient Targets and Meal Require-
ments: the setting of age-grade groups for school meals and the calculation
of appropriate values for mean total daily calorie requirements for males
and females in those age groups. The age-grade groups chosen were 5-10
years (kindergarten through grade 5), 11-13 years (grades 6 through 8),
and 14-18 years (grades 9 through 12). Subsequent chapters address the
assessment of schoolchildren’s dietary intakes, other data related to the
children’s nutritional health, the development of the Nutrient Targets and
Meal Requirements, various analyses, and recommendations and guidance
for implementation.
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Schoolchildren’s Food and Nutrient
Intakes and Related Health Concerns

PRECIS

This chapter summarizes key information about schoolchildren’s re-
ported food and nutrient intakes, and it also covers supportive findings
that influenced the committee’s decision-making process for developing
recommended Nutrient Targets and Meal Requirements for the school meal
programs. Several undesirable aspects of children’s intakes were identified.
Of special note are low mean daily intakes of fruits, vegetables (especially
dark green and orange vegetables and legumes), and whole grains as well
as high intakes of discretionary calories (calories mainly from solid fat and
added sugars) and sodium. Adolescent females tended to have low reported
intakes of nearly all the nutrients investigated by the committee.

BACKGROUND

The committee assessed the dietary intakes of food groups, food sub-
groups, and nutrients by schoolchildren to identify food and nutrient in-
takes of concern by age-grade group and provide key information needed
to develop recommendations for Nutrient Targets and Meal Requirements.
The data sources and methods used by the committee are outlined below.
The Phase I report (IOM, 2008) provides a detailed description of the
data sources and methods, and Appendix G of this final report includes
tables covering new analyses for schoolchildren’s intakes of energy and
of magnesium to illustrate the type of data generated for the commit-
tee. The two major sources of food and nutrient data used were (1) Diet

47
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Quality of American School-Age Children by School Lunch Participation
Status (USDA/FNS, 2008c), hereafter called the 2008 Diet Quality Report,
and (2) the third School Nutrition Dietary Assessment study (SNDA-III)
(USDA/FNS, 2007a). Both studies present data from nationally representa-
tive samples.

The committee recognizes the imprecise nature of dietary intake data
and notes that the available data do not take into account contributions
from dietary supplements. Because such data may not be reflective of the
nutritional status of individuals (IOM, 2008), the committee views the find-
ings as general information about food group and nutrient intakes that are
likely to be of concern rather than as strong evidence of definitive problems.
When terms such as “the prevalence of inadequacy” are used in reference
to reported dietary intakes, the qualifiers “apparent” or “estimated” usu-
ally have been omitted for ease of reading. To broaden its perspective on
schoolchildren’s diets, the committee also considered selected aspects of
health as related to dietary intake.

FOOD GROUP INTAKES

Assessment Method

To assess the food group intakes of schoolchildren, the committee relied
on information based on the MyPyramid food guidance system (USDA,
2008). MyPyramid provides specific food-based dietary guidance that is
consistent with the recommendations in the 2005 Dietary Guidelines for
Americans. It does this by specifying food patterns for 12 calorie levels that
range from 1,000 to 3,200 calories per day. To evaluate how well school-
aged children’s food group intakes followed Dietary Guidelines for Ameri-
cans, the committee compared the children’s mean food group intakes for
one day with MyPyramid food patterns for three calorie levels as follows:

e 1,600 calories for children ages 5-8 years,
2,000 calories for children ages 9-13 years, and
e 2,400 calories for youth ages 14-18 years.

The committee recognizes two important limitations of these data:

1. The calorie levels and age ranges do not exactly match those de-
termined by the committee to be most suitable for developing the Nutrient
Targets and Meal Requirements. Because the committee was unable to
obtain food group intake data for the 1,800 calorie level (the level selected
for children ages 5 through 10 years), it used the data for the 1,600 calorie
level from the 2008 Diet Quality Report instead.

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/12751

School Meals: Building Blocks for Healthy Children

SCHOOLCHILDREN’S FOOD AND NUTRIENT INTAKES 49

2. The data had been collected 8 to 10 years ago (in the National
Health and Nutrition Examination Survey 1999-2002).

Nonetheless, they were judged to be the most useful available data on food
group intakes by schoolchildren. Findings from less representative studies
(e.g., Kranz et al., 2009) and from SNDA-IIT (USDA/ENS, 2007a) are con-
sistent with findings that appear below.!

Results and Discussion

Food Group Intakes

Figure 3-1 illustrates a number of useful findings about school-aged
children’s mean daily food group intake. Table 3-1 provides more specific
information, including data on the intake of vegetable oils and discretion-
ary calories.

As shown in Figure 3-1 and Table 3-1:

e Intake of dark green and orange vegetables, and legumes was very
low (less than 20 percent of the MyPyramid amount). Whole grain con-
sumption also was very low. Children in the youngest age group consumed
only 24 percent of the MyPyramid whole grain amount, and the older
children consumed even smaller percentages of the whole grain amount. Di-
etary Guidelines for Americans (HHS/USDA, 2005) specifically encourages
the intake of a variety of vegetables and three or more ounce-equivalents
(or at least half of the grains consumed) as whole grains each day.

e Total vegetable intake was only about 40 percent of the MyPyra-
mid amount for the children in all three age groups. Data on the percent-
age of MyPyramid intakes contributed by different food sources indicate
that about 29 percent of children’s total vegetable intake came from pota-
toes (about 22 percent of the total in the form of fried potatoes or chips)
(USDA/ENS, 2008c, Table C-22). The other most common food sources
of vegetables were salad (greens), pizza, Italian-style pasta dishes, cooked
corn, and sandwiches (excluding burgers).

e Total fruit intake was about 80 percent of the MyPyramid amount
for the youngest children, which was nearly twice as high as the percent-
ages for the older two groups of children. Dietary Guidelines for Americans

'In addition, analysis of trends in average daily per capita servings (as defined by the 2005
Dietary Guidelines for Americans and the MyPyramid Plan) using U.S. food availability data
(adjusted for spoilage and other waste) indicates that the consumption of fruits, vegetables,
and flour and cereal products has increased only between 1 and 3 percent from 2002 to 2007;
but the consumption of meat, eggs, and nuts has remained constant. Data are not available to
indicate the extent to which these trends hold for children (USDA/ERS, 2009).
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FIGURE 3-1 Percentages of MyPyramid recommendations consumed, by age group,
based on the recommended daily amounts of food groups for the specified level of
calories. This figure uses 3 cups rather than 2 cups as the MyPyramid recommenda-
tion for milk for the 1,600 calorie level.

NOTES: veg = vegetables. See Appendix Table H-1 for a list of foods in the My-
Pyramid food groups and subgroups.

SOURCE: USDA/ENS, 2008c.

recommends intake of a variety of fruits each day and a majority of the fruit
intake from whole fruit rather than juice. About 78 percent of the MyPyra-
mid fruits were contributed by a few sources: citrus juice, noncitrus juice,
fresh apple, noncarbonated sweetened drink, fresh banana, fresh orange,
and fresh watermelon (USDA/FNS, 2008c, Table C-21). Juice accounted for
53 percent of the MyPyramid fruit.

e Total grain intake was close to or exceeded MyPyramid amounts
for all the age groups. Most of the grain products were refined. The food
sources that contributed the highest percentages of the grain servings were
sandwiches and burgers, pizza, cold cereal, bread, corn-based salty snacks,
cookies, popcorn, and pasta dishes (USDA/FNS, 2008c, Table C-23).
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e Total milk group intake by the youngest age group exceeded the
recommended intake shown in Table 3-1, but the percentage decreased with
age. Data on the percentage of MyPyramid intakes contributed by different
food sources indicate that about 17 percent of the total milk intake was
from unflavored 2 percent milk, 16 percent from unflavored whole milk,
and 9 percent from flavored milk (USDA/FNS, 2008c, Table C-24). Smaller
percentages came from other sources, including cheese (either plain or in
foods such as sandwiches), and unflavored low-fat and skim (fat-free) milk.
A majority of the milk products consumed contained 2 percent or more
milk fat, whereas Dietary Guidelines advises “3 cups per day of fat-free or
low-fat milk or equivalent milk products”? for children ages 9 years and
older; 2 cups per day for younger children (HHS/USDA, 2003, p. viii).

e For all three age groups, meat and bean intakes were about 70 to
75 percent of MyPyramid amounts. The food sources that were the biggest
contributors to the total meat and bean intakes were sandwiches and burg-
ers (about 31 percent combined), chicken (17 percent), beef (9 percent), and
pork (4 percent).

e For all three age groups, intake of vegetable oils was about 60
percent of MyPyramid amounts. The food sources of the oils appear to
be mainly fried foods, various chips, and salad dressing on different foods
(USDA/FNS, 2008¢, Table C-26).

Discretionary Calorie Intake

Mean daily intakes of discretionary calories from solid fats and sugars
were much higher than the amounts specified by MyPyramid for the three
age groups. Based on calculations shown in the Phase I report (IOM, 2008,
Table 4-5) and summarized in Table 3-1 above, children ages 5-8 years con-
sumed, on average, 587 calories more from solid fats and added sugars than
were in the MyPyramid plan. The discretionary calorie excesses were some-
what lower for the older age groups: 543 calories for children ages 9-13
years and 584 calories for children ages 1418 years. Clearly, children’s in-
takes of solid fats and added sugars were undesirably high when compared
with recommendations in Dietary Guidelines for Americans (HHS/USDA,
2005). Many food sources contributed discretionary solid fat. The highest
contributor was sandwiches including burgers (15 percent) (USDA/ENS,
2008c, Table C-27). The next highest contributors were fried potatoes and
pizza with meat, which contributed about 6 percent each. By far the largest
contributors to the intakes of added sugars (45 percent of the total amount)
were regular soda and noncarbonated sweetened drinks.

2Low-fat milk is defined as having 1 percent milk fat.
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Summary of Food Group Intakes

Overall, these data indicate that dietary changes to improve consistency
with Dietary Guidelines for Americans would feature increased intake of
a variety of vegetables, whole fruits, and whole grains; increased emphasis
on low-fat or fat-free milk products; increased emphasis on very lean meats
and/or beans; and decreased intake of foods high in solid fat, added sugars,
or both.

ENERGY AND NUTRIENT INTAKES

As stated in Dietary Reference Intakes: Applications in Dietary
Planning:

Dietary planning and assessment are inextricably linked.

(IOM, 2003, p. 27)

Thus, an early step in the committee’s planning process was the assessment
of schoolchildren’s estimated dietary intake of energy and nutrients.

The Dietary Reference Intakes (DRIs) provided the reference values
used for the dietary intake assessment. DRIs are nutrient reference values
developed for the United States and Canada for use in the assessment and
planning of diets for healthy people. A complete set of the values appears in
Dietary Reference Intakes: The Essential Guide to Nutrient Requirements
(IOM, 2006). The DRIs comprise five types of reference values: the Esti-
mated Average Requirement (EAR), Adequate Intake (AI), Recommended
Dietary Allowance (RDA), Tolerable Upper Intake Level (UL), and Accept-
able Macronutrient Distribution Range (AMDR). Box 3-1 provides defini-
tions for the DRIs that are used to plan and assess group intakes.

To assess intakes, the committee used methods recommended and de-
scribed by the Institute of Medicine for the assessment of energy and nutri-
ent intakes (IOM, 2000b). These methods make use of the EAR, the Al and
the UL, but not the RDA. The Estimated Energy Requirement, a calculated
value, is used in assessing energy intakes. The methods used in applying the
different types of reference values are described in the following sections.

SNDA-IIT (USDA/FNS, 2007a) provided 24-hour dietary intake data
on schoolchildren’s intakes of energy and nutrients but no data on intakes
from dietary supplements. The assessments were conducted for the age-
grade groups identified in Chapter 3: 6-10 years,®> 11-13 years, and 14-18
years.

3Because SNDA-III did not collect data on children 5 years of age, this age group spans fewer
years that the one specified by the committee.
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BOX 3-1
Definitions of Dietary Reference Intakes Used
to Plan and Assess Group Intakes

Estimated Average Requirement (EAR): Level of nutrient in a diet that meets the
needs of 50 percent of a population. The EAR may be used as a cut-point to
estimate the prevalence of inadequate intakes in a group.

Adequate Intake (Al): An Al has been set for some nutrients, rather than an EAR.
The Al is interpreted as the median intake of a healthy population, although the
methods for setting Als have varied. The Al may be used as the goal for the me-
dian intake of a population, although the actual prevalence of inadequacy cannot
be estimated.

Tolerable Upper Intake Level (UL): The level of intake of a nutrient that is as-
sociated with little or no risk of having adverse effects. For a population group,
the proportion of usual intakes above the UL is interpreted as the prevalence of
excessive intakes.

Some of the nutrient intake values and other nutrient findings presented
in this report differ from those in the Phase I report (IOM, 2008) for the
younger two age-grade groups because of differences in the age spans used.
New analyses were conducted to examine, by gender, the intakes of school-
children in each age-grade group.

Energy

The committee used the SNDA-III data to estimate mean and median
energy intake as well as energy expenditure for the children by age-grade
group and gender. Energy expenditure was estimated for comparison with
reported intake. Each child’s age, weight, and height were entered in the
DRI equations (IOM, 2002/20035) for calculating the Estimated Energy Re-
quirement. Because data on physical activity were not collected in SNDA-
111, the physical activity level assumptions shown in Table 2-3 in Chapter 2
were used to select the physical activity coefficient in the equations. The
mean Estimated Energy Requirement was then calculated for all children
in each age-grade-gender group.

Major discrepancies were found between the mean energy intake that
was estimated using the SNDA-III data and the mean Estimated Energy
Requirement that was calculated as described in Chapter 2. For example,
reported usual energy intakes exceeded the mean Estimated Energy Require-
ment by about 400 calories for the younger children and the energy intakes
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were lower than the Estimated Energy Requirement for the adolescents ages
14-18 years. These discrepancies were not unexpected, considering the po-
tential for (1) overreporting total food intake of the younger children and
underestimating their physical activity level and (2) underreporting total
food intake of the adolescents and overestimating their physical activity
level. With regard to physical activity level, SNDA-III assumed a low-active
level regardless of age. Although these discrepancies limited the committee’s
ability to draw conclusions about the adequacy of energy intake using
survey data, data on the prevalence of childhood overweight and obesity
provide strong reason for concern about excessive calorie intake (see “Obe-
sity” under “Supportive Findings” in this chapter).

Nutrients with an Estimated Average Requirement

For nutrients that have an EAR, the assessment of intake entails analy-
sis to obtain the prevalence of inadequacy. The committee examined the
distribution of usual intake of the 14 nutrients for which the DRI value is
an EAR and estimated the prevalence of inadequacy of each by age-grade
group and gender. It used the EAR cut-point method (IOM, 2001) for the
estimations for all nutrients except iron for the older females. That is, for
females ages 11-13 years and 14-18 years, the committee used the prob-
ability approach (IOM, 2000b, pp. 205-208) to estimate the prevalence of
inadequate iron intake (see Appendix Tables I-2 and I-3 and also “Support-
ive Findings” in this chapter). Appendix Table I-1 presents data to allow
comparison of the EAR for 14 nutrients with the reported usual intakes of
those nutrients at the 5th percentile and at the median (50th percentile).

For most of the nutrients, based on the SNDA-III data, the 5th per-
centile of intake equals or exceeds the EAR, implying a low prevalence of
inadequacy. The most obvious exception is vitamin E—even the median
intake was below the EAR for all age and gender groups, meaning that the
prevalence of inadequacy exceeds 50 percent. The estimated prevalence of
usual intakes at or below the EAR is less than 3 percent for many nutrients
(the B vitamins especially) (see Table 3-2). Notable exceptions (that is,
nutrients with relatively high prevalence of inadequacy) include vitamin A,
vitamin E, magnesium, and phosphorus. The estimated prevalence of in-
adequacy of vitamin E exceeded 80 percent for all age-gender groups. For
14-18-year-old females, the prevalence of inadequacy ranged from 7 to
97 percent across all the nutrients, and it was especially high for vitamins
A, C, and E; folate; magnesium; phosphorus; and zinc. The prevalence of
inadequacy also tended to be high for females ages 11-13 years, but to a
lesser degree. The findings for the older adolescent females are consistent
with their very low reported mean energy intakes.
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TABLE 3-2 Estimated Prevalence of Inadequacy of Protein and Selected
Vitamins and Minerals Among Schoolchildren Based on Usual Nutrient
Intakes from SNDA-III“

Estimated Prevalence of Inadequate Usual Intakes (%)

6-10 years 11-13 years 14-18 years

Males Females Males Females Males Females
Nutrient (n=295) (n=317) (n=342) (n=342) (n=3506) (n=512)
Protein® < 3¢ <3 <3 9 <3 16
Vitamin A 6 6 11 30 49 58
Vitamin C 6 <3 3 16 27 40
Vitamin E 84 81 87 87 95 > 974
Thiamin <3 <3 <3 4 3% 17
Riboflavin <3 <3 <3 <3 <3 7%
Niacin <3 <3 <3 <3 <3 9%
Vitamin B, <3 <3 <3 N <3 20
Folate <3 <3 <3 7 <3 24
Vitamin B,, <3 <3 <3 <3 <3 13*
Phosphorus 6 6 4 38 9% 46
Magnesium N 8 11 35 72 87
Iron <3 <3 <3 11¢ <3 15¢
Zinc <3 4 <3 13 7% 28

NOTES: n = sample size; SNDA-III = third School Nutrition Dietary Assessment study;
y = years; *point estimate may not be reliable because of inadequate cell size or a large coef-
ficient of variation. Bold font indicates values with a prevalence of inadequacy greater than
S percent.

9All nutrients in this table have an Estimated Average Requirement (EAR).

bThe sample sizes for protein data, which are smaller than those for the other nutrients, are
as follows: males 6-10 years, 284; females 6-10 years, 306; males 11-13 years, 334; females
11-13 years, 328; males 14-18 years, 494; females 14-18 years, 482.

Less than 3 percent is reported when less than 3 percent of students had usual intakes in
this range, but the specific point estimate was statistically unreliable.

dMore than 97 percent is reported for common occurrences (more than 97 percent of
students have usual intakes in this range, but the specific point estimate was statistically
unreliable).

¢Calculated using the probability approach and, for the 11-13-year-old females, an ad-
justed EAR value. See Appendix I and also “Iron Status” under “Supportive Findings” in this
chapter.
SOURCES: Weighted tabulations of data from SNDA-III (USDA/FNS, 2007a); Dietary intake
data (24-hour recalls) were collected during the 2004-2005 school year and do not include
intakes from dietary supplements (e.g., multivitamin-multimineral preparations). The personal
computer version of the Software for Intake Distribution Estimation (PC-SIDE; ISU, 1997) was
used to estimate the usual nutrient intake distributions and the percentage of children with
usual intakes below the EAR. The EARs used in the analysis were from the Dietary Reference
Intake reports (IOM, 1997, 1998, 2000a, 2001, 2002/2005).
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Nutrients with an Adequate Intake

The committee examined the distribution of intake for five nutrients
with an Al but it focused on mean intake. This approach was used because
the prevalence of inadequate usual intakes cannot be estimated for nutrients
that have an Al rather than an EAR (IOM, 2000b). Groups with mean in-
takes at or above the Al, however, can generally be assumed to have a low
prevalence of inadequacy. Assumptions about the prevalence of inadequacy
of intakes cannot be made when the mean intake is below the Al

Sodium, another nutrient with an Al, is not included in Table 3-3 and is
discussed separately, relative to the UL, because the concern is for excessive
rather than inadequate sodium intake. Because SNDA-III provided no data
on vitamin D intake and no other reliable data sources provided the type
of data needed, the committee did not assess vitamin D intake. The very re-
cent What We Eat in America (NHANES 2005-2006) survey (USDA/ARS,
2009a) includes estimates of vitamin D intakes (for different age groups
than those used by the committee) and shows low intakes, especially for
adolescent females.

Table 3-3 shows that mean intakes of potassium and fiber were below
the AI for all three age-grade groups and that mean intake of calcium
was below the Al for the older two age-grade groups. The mean intakes
of linoleic and o-linolenic acids were above the Al for all three age-grade
groups.

It is important to note that another committee of the Institute of Medi-
cine is conducting a study to assess current relevant data on vitamin D and
calcium and, if appropriate, to update the DRIs for those two nutrients. It
is possible that the committee’s findings will have implications for the as-
sessment of schoolchildren’s intakes of these two nutrients.

Nutrients with a Tolerable Upper Intake Level

Because no data sources available to the committee provided informa-
tion about contributions to nutrient intake from supplements, the commit-
tee’s assessment of usual nutrient intakes relative to the UL was limited.
Eight of the nutrients considered by the committee have ULs. The committee
compared the usual nutrient intake distributions of four of these—calcium,
iron, phosphorus, and zinc—with the defined ULs for the age-grade groups.
The other four were considered differently, as described below. For males
and females within each age-grade group, intakes at the 95th percentile of
the distribution were well below the ULs for all but zinc. More than 17
percent of children ages 6-10 years had usual zinc intakes that exceeded
their UL. Intakes that exceeded the UL were seen mainly among the 6-8-
year-old children in this 6-10-year-old group. For the younger children, the
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TABLE 3-3 Comparison of Mean Nutrient Intakes with the Adequate
Intake (AI), by Age-Grade Group and Gender

6-10 years 11-13 years 14-18 years
Males Females Males Females Males Females
Nutrient (n=295) (n=317) (n=342) (n=342) (n=506) (n=S512)
Calcium (mg/d)
Al 1,000 1,000 1,300 1,300 1,300 1,300
Mean intake 1,176 1,086 1,237 949 1,248 847
Potassium (mg/d)
Al 4,080 4,080 4,500 4,500 4,700 4,700
Mean intake 2,562 2,379 2,700 2,289 3,005 2,081
Fiber (g/d)
Al 27.4 25.4 31.0 26.0 38.0 26.0
Mean intake 14.6 13.6 15.1 12.8 16.2 12.0
Linoleic acid (g/d)
Al 10.8 10.0 12.0 10.0 16.0 11.0
Mean intake 13.1 11.6 14.2 12.7 16.5 12.0
o-Linolenic acid
(g/d)
Al 1.0 0.9 1.2 1.0 1.6 1.1
Mean intake 1.2 1.1 1.3 1.2 1.6 1.2

NOTES: Al = Adequate Intake; g/d = grams per day; mg/d = milligrams per day; 7 = sample
size. Bold font indicates mean intake values lower than the AL

SOURCES: Weighted tabulations of data from SNDA-III (USDA/FNS, 2007a). The Als used
in the analysis were from the DRI reports (IOM, 1997, 2002/2005, 2005). Als shown for the
males and females ages 6-10 years are weighted averages of two DRI age groups.

UL is 12 mg and their intake at the 75th percentile of the distribution was
12.6 mg (Zlotkin, 2006). For older children, whose UL is much higher, zinc
intakes at the 95th percentile of the distribution were well below the UL.

Intakes of folate, niacin, and magnesium appear to exceed the UL for
at least some age-gender groups, but the assessment needs to consider the
form of the nutrient used in setting the UL. Because the ULs for magnesium
represent intake from a pharmacological agent only, they do not apply to
dietary intake. The ULs for folate and niacin apply only to the synthetic
forms of these vitamins (the forms that are present in certain fortified and
enriched foods). Lack of data on the content of the synthetic forms of the
vitamins in foods limits the ability to assess the potential for excessive in-
take of folate and niacin.

Sodium intake clearly was excessive. The SNDA-III study (USDA/FNS,
2007a) found that mean daily sodium intake for all schoolchildren ages
6-18 years was 3,404 mg, and intake at the 95th percentile was 5,270 mg.
These values contrast sharply with the ULs for sodium, which are 1,900 mg
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for children ages 4-8 years, 2,200 mg for those 11-13 years, and 2,300 mg
for children ages 14-18 years. Overall, more than 90 percent of schoolchil-
dren had usual sodium intake that exceeded the UL.

Fats and Cholesterol

Dietary Guidelines for Americans (HHS/USDA, 2005) provides recom-
mendations for total fat, saturated fat, and cholesterol; but DRIs have been
established only for total fat (IOM, 2002/2005).* Therefore, the committee
used the Dietary Guidelines recommendations in assessing schoolchildren’s
intakes of saturated fat, total fat, and cholesterol. Both the 2008 Diet Qual-
ity Report and the SNDA-III provide data on the proportions of children
whose usual intakes of saturated fat, total fat, and cholesterol exceeded the
maximum intakes recommended and on the proportions of children whose
usual intakes of total fat were below the recommended minimum. The
values cited below are based on SNDA-III data. Although Dietary Guide-
lines recommends that intake of trans fat be as low as possible, no reliable
data were available for use in assessing schoolchildren’s intake of that food
component. For further discussion of trans fats, see Chapter 4.

Saturated Fat

Dietary Guidelines for Americans (HHS/USDA, 2005) specifies that
less than 10 percent of total food energy should be provided by saturated
fat (regardless of age or gender). Because this recommendation is based on
calorie intake, the number of grams of saturated fat set as the maximum dif-
fers by age and gender. It is considerably higher for active adolescent males
than for sedentary adolescent females, for example. Nearly 80 percent of
children in all the age-gender subgroups had usual saturated fat intakes that
exceeded the recommended limit.

Total Fat

For school-aged children, Dietary Guidelines for Americans gives a
range of 25 to 35 percent of calories for total fat intake, not just a maxi-
mum. More than 75 percent of children in all age-grade groups had usual
fat intakes that were within this range. About 19 percent of all children had
total fat intake that was above 35 percent of calories. Less than 3 percent
of schoolchildren had reported usual fat intakes that were below 25 percent

4The recommendations on total fat intake in Dietary Guidelines are the same as the Ac-
ceptable Macronutrient Distribution Range (AMDR) for fat—the type of DRI that is used
for fat.
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of calories except for females ages 14-18 years (about 9 percent of these
adolescents had low reported fat intakes) (USDA/FNS, 2008c).

Cholesterol

Dietary Guidelines recommends 300 mg of cholesterol as the maximum
daily intake (for all persons who are at least 2 years of age). Cholesterol
intakes were fairly consistent with the recommendation: more than 85 per-
cent of all schoolchildren had usual cholesterol intakes that were not more
than 300 mg per day. The prevalence of excessive cholesterol intakes was
higher for males than for females and was highest among adolescent males
(nearly 20 percent for males ages 11-13 years and nearly 37 percent for
males ages 14-18 years), partially reflecting the fact that the recommenda-
tion is the same regardless of calorie needs.

Considerations Regarding the Identification of Priority Nutrients

The committee examined its findings on nutrient intakes to determine
whether it would be appropriate to focus on a subset of the nutrients in
setting Nutrient Targets or Meal Requirements, or both. A subset called
key nutrients (calories, protein, vitamins A and C, calcium, iron, total
fat, and saturated fat) had been used in developing the existing Nutrition
Standards for school meals. A different subset of five nutrients of concern
(calcium, potassium, fiber, magnesium, and vitamin E) is identified for chil-
dren and adolescents in Dietary Guidelines for Americans (HHS/USDA,
2005). Dietary Guidelines also focuses on saturated fat, total fat, trans fat,
cholesterol, and sodium. The report Healthy People 2010 Objectives for
the Nation (HHS, 2000) lists public health objectives for saturated fat, total
fat, calcium, and sodium but no other nutrients.

The committee’s assessment of schoolchildren’s dietary intakes of a set
of 23 nutrients’® suggests low intakes of the same nutrients of concern as
identified by Dietary Guidelines, but the assessment also points to a rela-
tively high prevalence of inadequacy of vitamin A, vitamin C, and phospho-
rus for several of the age-grade groups and of most vitamins and minerals
for females ages 14-18 years—all of which might be called nutrients of
concern or shortfall nutrients at least for some age-grade groups. Sodium
intake was excessive for all age-grade groups, and saturated fat intake was
excessive for more than 75 percent of the children.

The committee searched the literature but found no convincing evidence
that achieving adequate intakes of a small number of nutrients could serve
as a valid proxy for achieving adequate intakes of all the nutrients. More-

SThis statement excludes calories.
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over, nutrition labeling information is not required for four of the nutrients
(potassium, magnesium, vitamin E, and phosphorus) that could be termed
shortfall nutrients for at least several age-grade groups. Thus, although
subsets of nutrients are useful for various public health purposes, the com-
mittee determined that it is valuable to use a more complete set of nutrients
when developing Nutrient Targets in the design of the Meal Requirements
for school meals. This approach avoids the possibility that a nutrient such
as potassium, for example, will be overlooked in developing standards for
menu planning. Therefore, the committee considered all 23 nutrients as it
developed its method for setting standards for menu planning. The methods
used to set targets for the nutrients appear in Chapter 4.

SUPPORTIVE FINDINGS

To complete its assessment of schoolchildren’s food and nutrient in-
takes, the committee searched for recent physical data that would support
the dietary findings. In addition, recent Institute of Medicine reports (IOM,
2007a, 2007b) and targeted literature searches covering the past few years
provided a useful perspective on associations of children’s health with
weight status and with selected aspects of diet. This section briefly covers
overweight and obesity, blood pressure, calcium and vitamin D, iron status,
and folate status. The information points to the key role that an appropriate
calorie intake and a nutritious diet have in the prevention of many chronic
conditions.

Obesity®

The committee turned to physical evidence on weight status and stud-
ies of associations of weight status with health to gain perspective on the
importance of setting appropriate calorie levels for school meals.

Defining Overweight and Obesity in Children

The terms overweight and obesity are meant to reflect an amount of
body fat that is elevated to a level that has clear adverse effects on health.
The definitions for overweight and obesity are based on the body mass in-
dex (BMI), which is calculated as the weight in kilograms divided by height
in meters squared: kg/m2. This index is an expression of body weight (mass)
adjusted for height, and it is a good proxy for body fatness at the popula-

6Some of the content in this section is derived from the report Nutrition Standards for
School Foods: Leading the Way Toward Healthier Youth (IOM, 2007a), with recent updates,
and from the Phase I report (IOM, 2008).
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tion level. This report uses the age- and gender-specific reference data for
BMI for children published by the Centers for Disease Control and Preven-
tion (Kuczmarski et al., 2000). Children and adolescents with a BMI over
the 95th percentile are termed obese and those between the 85th and 95th
percentiles overweight (CDC, 2009).

Prevalence of Obesity Among U.S. Schoolchildren Has Increased

Much concern has been raised about the increasing prevalence of obe-
sity among U.S. children, as indicated by the age- and gender-specific BMIs
at the 95th percentile or higher (CDC, 2008). From 1976 to 2006, strik-
ing increases in the percentages of obese children occurred, as shown in
Figure 3-2.

Table 3-4 presents recent data on three categories of high BMIs among
U.S. children. Notably, nearly one-third of all children are overweight or
obese (BMI > 85th percentile). Specifically, close to 17 percent of children
are obese (BMI > 95th percentile for age and gender) and 16 percent are
overweight. For each age group, the prevalence of obesity and of over-
weight are higher among males than among females and higher among
non-Hispanic blacks and Mexican Americans than among non-Hispanic
whites (data not shown) (Ogden et al., 2008).

Health Risks for Children: Obesity Matters

Despite the limitations in the use of BMI as a measure of pediatric
obesity (Ebbeling and Ludwig, 2008), the prevalences of obesity shown in
Table 3-4 indicate that large numbers of children and adolescents are at
increased risk for chronic disease: type II diabetes (Messiah et al., 2008;
Weiss and Caprio, 2005), hypertension (Jago et al., 2006), and metabolic
syndrome (De Ferranti et al., 2006) in the short term and both diabetes and
cardiovascular disease in the long term (Baker et al., 2007). In addition,
children who are overweight are at increased risk of becoming overweight
adults, with all the attendant risks and compromises to good health that are
implied (Ferraro et al., 2003). Moreover, overweight children may experi-
ence social stigma and emotional ill health (Anderson et al., 2006; French et
al., 1995). In a recent multisite, multiethnic study of adolescents, Wallander
et al. (2009) found that psychosocial quality-of-life (but not physical qual-
ity-of-life) measures were lower for obese than for nonobese children. A
recent Arkansas study documented poorer academic performance among
overweight children, mediated largely through weight-related teasing by
peers (Krukowski et al., 2009).
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FIGURE 3-2 Trends in obesity prevalence among U.S. children.

NOTES: NHANES = National Health and Nutrition Examination Survey; NHES =
National Health Examination Survey; y = years.

SOURCE: Lee, 2008. Reprinted with permission from Archives of Pediatrics and
Adolescent Medicine. July 2008. 162(7):683. Copyright © American Medical As-
sociation. All rights reserved.

Role of School Breakfast and Lunch Programs
in Relation to Childhood Obesity

No definitive studies have been found that provide evidence of how
the school meal programs affect children’s weight status. However, a recent
analysis of data from SNDA-III indicated that School Breakfast Program
participants had significantly lower BMI than did nonparticipants and that
there were racial/ethnic differences in the associations of BMI with partici-
pation (Gleason and Dodd, 2009). Because of the substantial contribution
of school meals to many children’s total calorie and nutrient intake during
the school years, revision of the current Nutrition Standards and Meal Re-
quirements might hold potential for reducing any possible contribution of
the school meal programs to childhood obesity. The amount of time that
children spend at school and the substantial proportion of their dietary
intake that can be derived from school meals dictates that school meals
be structured in such a way that they do not contribute to childhood obe-
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TABLE 3-4 Prevalence of High BMIs Among U.S. Children, by Age,
2003-2006

Percentage of Children (SE) with the Following
BMIs According to CDC Growth Charts

Age Group

(in years, both genders) > 97th Percentile > 95th Percentile > 85th Percentile
6-11 11.4 (0.9) 17.0 (1.3) 33.3 (2.0)

12-19 12.6 (1.0) 17.6 (1.2) 34.1 (1.5)

NOTES: Data come from the National Health and Nutrition Examination Survey. Pregnant
adolescents were excluded. Values for BMIs were rounded to one decimal place. CDC = Cen-
ters for Disease Control and Prevention; SE = standard error.

SOURCE: Derived from Ogden et al., 2008. Reprinted with permission from Journal of the
American Medicine Association. May 28, 2008. 299(20):2403. Copyright © American Medi-
cal Association. All rights reserved.

sity. On the other hand, neither school meals nor the school environment
provide appropriate venues for the treatment or clinical management of
overweight and obesity among schoolchildren. Because of concerns about
children from households with low food security coupled with concerns
about childhood obesity, the calorie levels for school meals need to be high
enough to meet the needs of the students on average.

Blood Pressure

Using data on children from the third National Health and Nutri-
tion Examination Survey (NHANES III, 1988-1994) and from NHANES
1999-2000, Muntner and colleagues (2004) provided evidence that part
of the observed increase in blood pressure over the past decade is attrib-
utable to the increase in prevalence of overweight that occurred over the
same period. Sodium intake also appears to be related to children’s blood
pressure, and high blood pressure responds to a reduction in salt intake
in children as in adults (He and MacGregor, 2006; Pappadis and Somers,
2003). A recent, large cross-sectional population study of adolescents in the
United Kingdom shows a clear relationship between blood pressure and salt
intake, independent of BMI (He et al., 2008). Such studies provide support
for efforts to support healthy weight among children and to reduce their
intakes of sodium.

Calcium and Vitamin D

Late childhood and the adolescent years provide the window of oppor-
tunity to influence lifelong bone health. Approximately 45 percent of the
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adult skeleton is acquired between the ages of 9 and 17 years (Weaver and
Heaney, 2006). Because the amount of bone accumulated during pubertal
growth depends to some extent on the amount of calcium and vitamin D in
the diet, an adequate intake of these nutrients during childhood and adoles-
cence is critical to bone health (Greer et al., 2006; Heaney et al., 2000).

Recently, considerable attention has been focused on the requirements
for vitamin D, the vitamin D status of the U.S. population, and the poten-
tial roles of vitamin D in health. The related discussions and controver-
sies include questions regarding the adequate intake of vitamin D among
schoolchildren. Such questions remain unresolved, however. Recently, an
Institute of Medicine committee was convened to review available data
and, if appropriate, revise the DRIs for vitamin D. Calcium also was in-
cluded in this study. The report on this activity is scheduled for release in
mid-2010. Until the important work of the DRI committee is completed, it
would be premature to make conclusions about vitamin D concerns as they
may relate to schoolchildren. The topic, however, is relevant to the goals
of this committee’s work because school meals may play an important role
in helping schoolchildren consume adequate amounts of calcium and vita-
min D. Thus, any relevant recommendations from the upcoming Institute
of Medicine report should be taken into account by those responsible for
ensuring that school meals address children’s nutritional needs.

Iron Status

Laboratory data are available on which to base reliable estimates of
iron deficiency. According to NHANES 1999-2000 data (CDC, 2002) for
children ages 6-11 years, 4 percent had iron deficiency, defined as having an
abnormal value for at least two of the following: serum ferritin, transferrin
saturation, and erythrocyte protoporphyrin.” The prevalence of iron defi-
ciency was 9 percent among females ages 12-15 years, 16 percent among
females ages 16-19 years, and lower for the other age-gender groups.

The relatively high prevalence of iron deficiency among adolescent fe-
males and the known adverse effects of iron deficiency and anemia led the
committee to consider the value to use for the Estimated Average Require-
ment (EAR) for females ages 11-13 years. The physiological changes that
occur during adolescence complicate the setting of the EAR for iron (IOM,
2001), especially for the DRI age range of 9-13 years. The current EAR
for girls 9-13 years assumes that girls in this age range do not menstru-
ate. However, the average age of menarche in the United States is about

’Cutpoints by age were as follows: for serum ferritin, 6+ years, < 12 ug/L. For transferrin
saturation, 6-15 years, < 14%; 16+ years, < 15%. For erythrocyte protoporphyrin, 3+ years,
> 1.24 pmol/L red blood cells (Cusick et al., 2008).
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12.5 years, meaning that more than half of all girls will be menstruating by
age 13 years. The accompanying median blood loss is estimated to increase
the iron requirement by 0.45 mg of iron per day (IOM, 2001). For some
subgroups of the population, the average age of menarche is even earlier
(Chumlea et al., 2003). In addition, in girls the growth spurt that accompa-
nies puberty usually begins before menarche. Tanner et al. (1966) showed
that growth velocity peaks at 12-13 years among girls, and the growth
spurt also requires additional iron (an additional 1.3 mg per day for girls)
(IOM, 2001). Therefore it is reasonable to assume that a substantial num-
ber of girls ages 11-13 years will be experiencing a growth spurt and will be
menstruating. On this basis, the committee concluded that an adjustment is
needed for the purpose of setting the iron target for girls in the 11-13-year
age-grade group. In particular, the EAR for iron (5.7 mg per day) needs to
be increased by 1.8 mg per day (0.5 mg for menstruation and 1.3 mg for
the growth spurt) for the middle school girls.

Conclusion: For the purposes of setting Nutrient Targets for school meals,
the value used for the EAR for iron for girls ages 11-13 years will be 7.5
mg per day. This is a conservative estimate of the mean iron requirement
that will ensure that the Nutrient Target will be applicable to populations
of girls who are menstruating and experiencing the adolescent growth
spurt.

Folate Status

The measurement of serum folate concentrations of various subgroups
confirms findings of changes in folate intake that have occurred since 1998,
when the Food and Drug Administration first required the addition of folic
acid (a synthetic form of folate) to enrich cereal grains and bakery products.
Serum folate values increased between 119 to 161 percent during the first
postfortification period (1999-2000) (Briefel and Johnson, 2004). Using
the same NHANES data set, the estimated intakes of folate also increased.
Although serum folate values have declined slightly from the first postforti-
fication values, they remain well above prefortification values (Pfeiffer et al.,
2007). Clearly, the fortification of enriched grain products has contributed
important amounts of folate to the dietary intakes of many Americans.

SUMMARY AND CONCLUSIONS

This review of dietary intake data has identified a number of foods
and nutrients for which a notable proportion of children had intake lev-
els inconsistent with reference intake levels. All the age-grade groups had
mean daily intakes of fruits, vegetables (especially dark green and orange
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vegetables and legumes), whole grains, total meat and beans, and milk
products that were lower than MyPyramid amounts. Across the entire age
range, the prevalence of inadequacy was very high for vitamin E, but no
health consequences have been associated with these reported intakes of
vitamin E. Mean intakes of potassium and fiber also were low. For both
males and females ages 9 years and older, the prevalence of inadequate
intakes of magnesium and vitamin A was high. Adolescent females tended
to have low reported intakes of nearly all the nutrients investigated by the
committee. This finding is consistent with the low reported energy intakes
of many adolescent females.

Based on food intake data, children’s mean intake of discretionary calo-
ries from solid fats and added sugars was much higher than the amounts
shown by the MyPyramid food patterns. For all the age groups, nutrient
analysis showed that very high percentages of the children had excessive
intakes of sodium and saturated fat,® and high usual intake of total fat was
also common.

Despite limitations of the data on energy intake and energy require-
ments of the schoolchildren, the finding of energy consumption that exceeds
the estimated average energy requirement among the younger children is a
concern in the setting of the high prevalence of childhood overweight and
obesity. Overweight and obesity are of great concern because of associated
health and psychosocial risks, especially if the excess weight is carried into
the adult years. Reconsideration of calcium and vitamin D status and needs
may be necessary pending the release of an upcoming Institute of Medicine
report on these two nutrients. Recent data support the value of reducing
sodium intake to help control blood pressure. Evidence is presented to ex-
plain the committee’s decision to adjust the iron requirement upward for
middle school females. Laboratory data indicate that the folate status of
children improved after enactment of the federal requirement for the folic
acid fortification of enriched grain products.

Clearly there is room for improvement of children’s dietary intakes. The
chapter lends support to the position that attention to nutritious meals in
the school meal programs may contribute to children’s current and future
health and well-being.

8This is consistent with high mean intake of solid fats.
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Process for Developing
the Nutrient Targets

The committee developed Nutrient Targets to serve as a guide for set-
ting the standards for menu planning. It did so for 24 nutrients and other
dietary components. The full range of nutrients needed to be considered
to be certain that the standards for menu planning would be developed
appropriately. The intent is not to use the Nutrient Targets themselves for
menu planning.

In developing the Nutrient Targets, the committee took several different
approaches that depended on the type of nutrient. This chapter describes
the approaches used to set preliminary targets for (1) calories, (2) fats and
cholesterol, (3) nutrients with Estimated Average Requirements, and (4)
nutrients with Adequate Intakes. The term nutrient target is used to denote
each preliminary value. Chapter 5 covers the process for using nutrient
targets in developing recommended Meal Requirements, Chapter 6 covers
the iterative process that led to the final recommendations, and Chapter 7
presents the recommended Nutrient Targets and Meal Requirements.

PRELIMINARY CALORIE TARGETS FOR MEALS

Method Used to Set Calorie Targets for Breakfast
and Lunch for the Three Age-Grade Groups

As described in Chapter 2, the committee set mean daily calorie levels
for each of the three age-grade groups (combining means for males and
females) and then rounded these values to have them correspond with My-
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TABLE 4-1 Mean and Rounded MyPyramid Calorie Levels by Age-
Grade Group

Mean Calorie Level for Rounded Calorie Level
Age-Grade Group Males and Females? for Males and Females
Ages 5-10 y, Kindergarten—Grade 5 1,830 1,800
Ages 11-13 y, Grade 6-8 2,015 2,000
Ages 14-18 y, Grade 9-12 2,365 2,400

NOTE: y = years.
9These requirements were obtained from the mean Estimated Energy Requirement calcula-
tions for the age-grade-gender group.

Pyramid calorie levels for meal patterns. The original and rounded mean
values appear in Table 4-1.

To determine target calorie levels for school breakfast and lunch, the
committee reviewed data from the third School Nutrition Dietary Assess-
ment study (SNDA-III). These data (shown in Appendix G, Table G-1) in-
dicated that, compared with a single value, a range would more accurately
represent the proportion of calories obtained by school-aged children from
meals and snacks. The children who participated in the School Breakfast
Program obtained 19 to 24 percent of their total calorie intake from break-
fast. The children who participated in the National School Lunch Program
obtained approximately 30 to 34 percent of their total calorie intake (over
24 hours) from lunch. Findings were comparable for school-aged children
overall and for low-income children (those approved for free or reduced-
price meal benefits) (data not shown). The committee also reviewed data
from the National Health and Nutrition Examination Survey (NHANES)
1999-2004 and found that the distribution of calories among breakfast,
lunch, dinner, and snacks was consistent with that found using SNDA-III
data.

The committee agreed to set a maximum target for calories to help limit
excessive calorie intake at breakfast and lunch. Having both a minimum
and a maximum value helps ensure adequate calories while giving school
food operators some flexibility when planning menus. The means of the
values used for the minimum and maximum calories (21.5 percent for
breakfast and 32 percent for lunch) were used in setting selected Nutrient
Targets, as described later in this chapter.

The committee applied the information about the proportion of calo-
ries that children typically obtain from breakfast and lunch meals to the
rounded calorie levels established for the three age-grade groups. For ex-
ample, for children ages 5-10 years, the lower end of the calorie range was
calculated as follows:

lunch calories = 1,800 calories x 0.3
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To provide calorie targets that would be practical for school food operators,
the committee agreed to use rounded values to establish the target calorie
values for each meal. They were rounded to the nearest 50 while retaining
at least a 100-calorie range within an age-grade group, with the exception
of lunch for children ages 14-18 years. In the latter age group, the commit-
tee chose to round up to the nearest 50 to accommodate the caloric needs
of high school males.

Results and Discussion

Tables 4-2 and 4-3 show the values used to set the preliminary target
minimum and maximum calorie values for school breakfast and school
lunch, respectively, and the rounded target calorie values. These values
apply to the average daily calorie content of meals offered across a 5-day
school week. The calorie content of the meals offered on a single day could
be below the minimum or above the maximum as long as the average for
the week falls within the range.

TABLE 4-2 Values Used to Set Preliminary Target Calorie Minimum and
Maximum for School Breakfast and Preliminary Target Calories, by Age-
Grade Group

Mean Preliminary
Daily Minimum: Maximum: Target Minimum
Age-Grade Group Calories 19% of Daily 24% of Daily and Maximum
Ages 5-10 y, Kindergarten— 1,800 342 432 350-450
Grade §
Ages 11-13 y, Grades 6-8 2,000 380 480 400-500
Ages 14-18 y, Grades 9-12 2,400 456 576 450-600

NOTE: y = years.

TABLE 4-3 Values Used to Set Preliminary Target Calorie Minimum and
Maximum for School Lunch and Preliminary Target Calories, by Age-
Grade Group

Mean Preliminary
Daily Minimum: Maximum: Target Minimum
Age-Grade Group Calories  30% of Daily 34% of Daily and Maximum
Ages 5-10 y, Kindergarten— 1,800 540 612 550-650
Grade 5
Ages 11-13 y, Grades 6-8 2,000 600 680 600-700
Ages 14-18 y, Grades 9-12 2,400 720 816 750-850

NOTE: y = years.
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The committee recognizes that some children with limited access to
food or with substantially higher calorie needs might benefit from school
meals that provide significantly more calories (and nutrients). It believes,
however, that this situation does not provide the basis for an increase in the
maximum calorie levels for school meals. Instead, school food authorities
and community organizations have additional mechanisms to help ensure
that children have access to sufficient food during the day.

SETTING THE MAXIMUM FOR SATURATED FAT
AND CHOLESTEROL, THE RANGES FOR TOTAL
FAT, AND ADDRESSING TRANS FAT

The committee relied on recommendations from Dietary Guidelines for
Americans to set a target maximum intake for saturated fat and cholesterol
(substances in food that are not essential nutrients) and the range for total
fat. It considered Dietary Guidelines plus supplementary information to ad-
dress whether it would be possible to set a target maximum for frans fat.

Reasons for Limiting Intakes of Fats and Cholesterol

Limiting the intakes of saturated fat, cholesterol, and trans fat helps
support healthful blood lipids. Avoiding excessive total fat intake helps
control saturated fat intake and helps avoid the intake of excessive calories.
Adequate fat intake helps ensure adequate intake of vitamin E and essential
fatty acids, helps support a normal pattern of growth, and may help avoid
unfavorable changes in certain blood lipids (HHS/USDA, 2005).

Preliminary Targets for Total Fat, Saturated Fat, and Cholesterol

For children, Dietary Guidelines for Americans (HHS/USDA, 2005)
recommends a fat intake of 25 to 35 percent of total calories, less than 10
percent of calories from saturated fatty acids (which are abundant in the
fat in dairy products and meat), and a maximum of 300 mg of cholesterol
per day for all individuals over the age of 2 years. The committee used these
values as the basis for the preliminary fat targets for school meals.

trans Fat

Dietary Guidelines for Americans (HHS/USDA, 2005) recommends
that #rans fat intake be kept as low as possible, but it does not specify a
maximum level of intake. In turn, no data exist on which to base a maxi-
mum level for trans fat in school meals, even though the goal is essentially
zero grams. Nonetheless, a practical method can be used to keep the trans
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fat content of school meals to a minimum. In particular, this is achievable
by specifying that, for any food included on the school menu (including any
ingredient used by schools to prepare the food), 0 g of trans fat per serving
would be the maximum amount of #rans fat listed on the nutrition label
or in manufacturer’s specifications. This method is not always applicable
because some products, such as bakery items produced by manufacturers
who qualify as small businesses, are exempted from nutrition labeling, and
thus the trans fat content of the product may not be specified. The com-
mittee notes that foods labeled as containing 0 g of trans fat may actually
contain a small amount (< 0.5 g) of trans fat per serving. The rounding
rules for declaring 0 g of trans fat are established based on analytical vari-
ance for the substance, and any amount that is rounded down to zero is
considered “dietarily insignificant” by the Food and Drug Administration
(FDA, 2008). Nonetheless, relying on label declarations is the only practi-
cal approach to keeping the trans fat content of school meals as close to
zero as possible.

SETTING TARGETS FOR PROTEIN, VITAMINS, AND MINERALS

The report Dietary Reference Intakes: Applications in Dietary Plan-
ning (IOM, 2003) devotes a chapter to methods for planning daily diets
for groups and discusses how to plan for a target usual nutrient intake
distribution. In setting the preliminary nutrient targets for school meals,
the committee followed these guidelines, adapting and modifying them
as necessary to meet challenges described in Chapter 2. The work of this
committee represents one of the first uses of the proposed dietary plan-
ning approach for a large national program and thus extends what was a
theoretical approach to an important practical application. The challenges,
and solutions, presented below should provide useful guidance to others
wishing to set nutrient targets for similar purposes. They also indicate the
need for further evaluation of the process, as indicated in the section “Rec-
ommendations for Evaluation” in Chapter 10.

Overview of the Target Median Intake Approach

The overall goal of planning intakes for groups of people, such as
schoolchildren, is to achieve usual daily intakes within the group that meet
the requirements of most individuals but are not excessive (IOM, 2003).
This goal is accomplished by combining information on the group’s usual
nutrient intakes with information on the group’s nutrient requirements (ex-
pressed as either Estimated Average Requirements or Adequate Intakes) and
Tolerable Upper Intake Levels. The target nutrient intake distribution that
is chosen aims to achieve the combined goal of a low predicted prevalence
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of nutrient inadequacy and a low predicted prevalence of excessive intakes.
The median of this intake distribution is the Target Median Intake. The
Target Median Intake is the starting point for the committee’s calculations
to derive the Nutrient Targets for school meals. The initial Target Median
Intakes for nutrients, which are discussed in the following two sections,
appear in Appendix Table J-1.

Setting Targets for Nutrients with an Estimated Average Requirement

Overview

For most nutrients with an Estimated Average Requirement (EAR), the
current prevalence of inadequacy may be estimated using the EAR cut-point
method (IOM, 2006). If the prevalence of inadequacy is too high, then
one goal of the planning process is to reduce the prevalence of inadequacy
to an acceptable level. Thus, one of the steps in planning for the nutrient
intake of groups is to select the target prevalence of inadequacy. The com-
mittee set 5 percent rather than the more conservative 2 to 3 percent that
has been suggested as an acceptable level of inadequacy (IOM, 2003) for
three reasons:

1. The intake distributions for school meal participants come from
SNDA-III (USDA/FNS, 2007a). Although the overall sample of children
was large, the number of children in specific age and gender groups was
relatively small (approximately 200 to 300), and the standard errors in the
tails of the distribution were large. Estimates at the 5th percentile were
more stable than those at the 2.5th percentile and less likely to be affected
by outliers.

2. Nutrient intakes collected using the 24-hour diet recall are likely to
be underreported, especially by adolescent girls. Intakes in the bottom 2.5
percent of the distribution are very likely to be underestimates. As a result,
using the 2.5th percentile as the basis for setting the Nutrition Standards
might result in unnecessarily high standards.

3. Data were unavailable on the effect of changes in the school meals
on the rest of the day’s intake.

The EARs used to determine the Target Median Intakes for school-
children 6-10 years of age are weighted averages of two age groups. The
use of weighted averages was necessary because the proposed elementary
school group for school meals spans part of two Dietary Reference Intake
(DRI) age groups (ages 4-8 and 9-13 years). The weighting factor was the
proportion of the 5-year age span: three-fifths for ages 6-8 years and two-
fifths for ages 9-10 years.
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Description of the Method

To achieve a target nutrient intake distribution with approximately a 5
percent prevalence of inadequacy, it is necessary to alter the current distri-
bution of children’s intakes for many nutrients. Using the method recom-
mended by the Institute of Medicine (IOM, 2003), the committee shifted
each current intake distribution upward or downward until approximately
5 percent of the group’s intakes were below the EAR. This method for
determining the target distribution assumes that a change in the nutrient
content of the daily diet would apply to everyone, and thus the distribution
of usual nutrient intakes would shift without changing the shape of the
distribution.! Under this assumption, the appropriate change in the nutrient
intake distribution was calculated as follows:

e The 5th percentile of the intake distribution was positioned at the
EAR.

e The new median of the distribution was calculated as the original
median plus the difference between the intake at the Sth percentile and the
EAR. If current intake at the Sth percentile of the current intake distribu-
tion is above the EAR, the new median would be below the current median.
The new median is the Target Median Intake for the day.

The same method was used for all vitamins and minerals with an EAR,
except for iron (see discussion of iron below). It was also used to determine
a protein Target Median Intake in grams per kilogram of body weight (the
units of the EAR for protein). To convert the value to grams of protein
per day, it is necessary to assume a body weight for the children in each
age-grade group. The committee used the SNDA-III body weights shown
in Appendix Tables F-1 and F-2 for the midpoint ages in each age-grade
group and averaged the weights for males and females. Although energy
needs were based on body weights from the CDC growth charts because
they are the reference standards for healthy children, the committee decided
to base protein needs on the actual reported body weights from SNDA-IIL.
Because the SNDA-III weights are higher than the CDC body weights, this
method ensures that the protein targets cover almost all schoolchildren. The
resulting average body weights were 29.3 kg for the kindergarten through
grade 5 group, 51.1 kg for the grade 6 through 8 group, and 67.0 kg for
the grade 9 through 12 group.

IThe committee recognizes weaknesses of this assumption; however, the method provides
useful estimates, and a superior alternative method has not been developed.
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Example

To illustrate the method, the vitamin C Target Median Intake for high
school students is used as an example.

1. The SNDA-III data show that vitamin C intakes at the 5th percen-
tile are
a. 32 mg per day for males and
b. 19 mg per day for females ages 14-18 years (Appendix

Table I-1).
2. The EARs for vitamin C are 63 and 56 mg per day, respectively.
Thus,

e the intake of the males needs to increase by 31 mg per day (63
mg minus 32 mg equals 31 mg),

e the intake of the females needs to increase by 37 mg per day
(56 mg minus 19 mg equals 37 mg).

As a result,

3. The Target Median Intake for the males would be 121 mg per day
(90 mg [the current median intake| plus 31 mg equals 121 mg per day).

4. The Target Median Intake for the females would be 104 mg per day
(67 mg [the current median intake| plus 37 mg equals 104 mg per day).

Iron as a Special Case

Because iron requirements are not normally distributed for menstruat-
ing females, the EAR cut-point method is not appropriate for calculating
the Target Median Intakes for iron for females ages 11-13 and 14-18 years.
Instead, the committee used a modeling approach based on the probability
method (IOM, 2001b, pp. 205-208) for females in these two age groups
(see Appendix I). The resulting Target Median Intakes were 15.5 mg per
day for females ages 11-13 years and 15.9 mg per day for females ages
14-18 years.

Nutrients with an Adequate Intake

General Approach

Some nutrients have an Adequate Intake (AI) rather than an EAR.
Based on guidance from the Institute of Medicine (IOM, 2003), the com-
mittee assumed that a low prevalence of inadequacy would result if the
median of the usual intake distribution was at least equal to the Al Thus,
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for five nutrients with an Al (calcium, potassium, fiber, linoleic acid, and
o-linolenic acid), the Target Median Intake would be set at the Al As
was done with the EARs, weighted averages were used for the Als for the
youngest age group (6—10 years). Although the derivation of the Al differs
substantially among these nutrients and among different age-gender groups,
the Al is still the most appropriate type of DRI to use to set the Target
Median Intake.

Exceptions

Sodium The approach used to address sodium did not involve setting a
Target Median Intake. Instead, the committee agreed to set maximum daily
targets for sodium that are based on the age-specific ULs for sodium. This
decision was made for several reasons. The Al for sodium is 1.2 g per day
for children ages 5-8 years and 1.5 g per day for older children—far less
than children consume on average. Recognizing that sodium intake in the
United States far exceeds the Al and also the Tolerable Upper Intake Level
(UL), the sodium recommendation in Dietary Guidelines for Americans is
2.3 g per day—the value of the UL for persons ages 14 years and older.
(The ULs for children younger than 14 years are slightly lower than 2.3 g
per day.) Basing the sodium target on the UL rather than the Al is more
consistent with achieving meals that are palatable and thus acceptable to
U.S. schoolchildren. For sodium, the goal would be to reduce the median
intake to the UL.

Vitamin D A Target Median Intake was not calculated for vitamin D
(which has an Al) because of a lack of reliable data on the vitamin D
content of foods and on vitamin D intakes. Vitamin D intakes were not
assessed for SNDA-III. Although vitamin D intakes have recently been
estimated for the What We Eat in America survey (NHANES 2005-2006)
(USDA/ARS, 2009a) and were found to be low, especially for adolescent
females, the age groups for the reported data could not be used to calculate
Target Median Intakes for the age groups in this report.

Although exposure to sunshine reduces the need to ingest vitamin
D, this vitamin D source is highly variable and is not under the control
of school meal programs. Thus the role of sunshine in providing vitamin
D was not considered by the committee. As described in the “Supportive
Findings” section of Chapter 3, the committee is aware of the pending
Institute of Medicine report on the requirements and upper levels of intake
for vitamin D and acknowledges the appropriateness of using that report
in the future to inform decisions that may be made about the vitamin D
levels in school meals.
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Method and Rationale for Calculating the
School Meal-Target Median Intakes

To incorporate the Target Median Intake concept into the setting of the
Nutrient Targets for school meals, the committee first addressed the fact
that nutrient needs differ substantially between males and females within
the age-grade groups. Its aim was to calculate targets for total daily intake
that would best reflect these differences in nutrient needs. The committee
used three methods of calculation (described below) to obtain candidate
values for School Meal-Target Median Intakes (School Meal-TMIs). Re-
gardless of the method used, the committee deemed the differences in re-
quirements too small to consider both gender- and age-specific requirements
within the grade group that encompasses kindergarten through grade 5.
Thus, in examining the three approaches to setting School Meal-TMIs, only
gender was considered within the kindergarten through grade 5 group.

Calculation Method Used

The committee used the following three methods to combine the Target
Median Intakes by gender for each of the three grade groups.

1. Average Target Median Intake. Calculate the values for males and
females separately within each of the grade groups (see Appendix Table
J-1), and calculate the average for the grade group as the candidate School
Meal-TMI.

2. Highest Target Median Intake. Calculate the values for males and
females separately within each of the grade groups, and use the higher one
for the grade group as the candidate School Meal-TMI.

3. Simple Nutrient Density* Target Median Intake. Calculate the
nutrient density (the ratio of the gender-specific Target Median Intake to
the gender-specific Estimated Energy Requirement shown in Table 2-4) for
males and females separately within each of the grade groups. Then mul-
tiply the higher density times the mean Estimated Energy Requirement for
the grade group to obtain the candidate School Meal-TMI.

The simple nutrient density method (#3 above) had been specifically
designed for this purpose (IOM, 2003). Although other approaches have

2The term nutrient density has been used in different ways in the literature. The usage pre-
sented here is the one presented in Dietary Reference Intakes: Applications in Dietary Planning
(IOM, 2003). This usage applies to setting a target for daily intake of each nutrient relative
to daily calorie needs. In other sections of this report, the committee refers to the nutrient
density of foods and has adopted the definition that it considers most useful and understand-
able: namely, the nutrient density of foods refers to the amount of a specific nutrient in a food
per 100 calories of that food.
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been proposed, they were considered unnecessarily complex for setting
school meal targets. Nutrient density may be expressed in several ways; the
approach described here considers each nutrient’s requirement for a group
of children relative to the energy requirement for the same group—that is,
the ratio of the amount of a nutrient to the energy provided by the diet
(IOM, 2003, p. 14).

Comparison of Results

The differences in the resulting candidate School Meal-TMI values
from the three methods were not large, ranging up to 11 percent across 20
nutrients within the kindergarten through grade 5 group, up to 23 percent
(for iron) within the grade 6 through 8 group, and up to 19 percent (for
iron) within the grade 9 through 12 group (Appendix Table J-2). In general,
the following conclusions can be drawn by comparing the results of the
three methods.

e Calculating the average Target Median Intake usually resulted in
the lowest value. This level of total daily intake, if achieved, should result
in approximately a 5 percent overall prevalence of inadequacy for the grade
group, but a higher than 5 percent prevalence for one of the gender groups.
For example, females might have a higher than 5§ percent prevalence of
inadequacy, and males might have a prevalence of inadequacy of less than
S percent.

® By comparison, the use of a School Meal-TMI based on the highest
Target Median Intake would result in a maximum prevalence of inadequacy
of 5 percent for either of the gender groups within the grade group. For
example, females might have a 5§ percent prevalence of inadequacy, but
males would have a prevalence of less than 5 percent.

e The nutrient density method often results in the highest values,
particularly for the two older grade groups. It sets the concentration of the
nutrient high enough to result in a maximum of a 5 percent prevalence of
inadequacy even if one of the gender groups has a lower energy requirement
and thus consumes less food. Because energy requirements are similar for
males and females in the kindergarten through grade 5 group, this method
yields a value that is similar to the values obtained using the other methods
for this age-grade group.

Example to Illustrate the Nutrient Density Method

Continuing with the vitamin C example above, the nutrient density of
the requirements is calculated as the Target Median Intake divided by the
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Estimated Energy Requirement (Table 2-4), as shown in equations i and ii
below:

i. 120 mg vitamin C divided by 2,686 calories = 0.0448 mg/calorie
for males and

ii. 104 mg divided by 2,044 calories = 0.0511 mg/calorie for
females.

Because the nutrient density for vitamin C is higher for the females, the
Target Median Intake based on nutrient density would be shown by equa-
tion #ii:

iii. 0.0511 (the nutrient density) times 2,365 calories/day (the average
Estimated Energy Requirement for males and females) = 121 mg per day.

As shown in equation iii above, the nutrient density is multiplied by the
average Estimated Energy Requirement for males and females because the
calories provided by the school meals reflect the average calorie needs of
both genders. However, the nutrient density of the foods consumed should
be high enough to cover the needs of the females in the likely event that
their calorie intake is below this average. If the committee had assumed
a sedentary level of activity rather than a light-active level for the older
females, their lower Estimated Energy Requirements would have led to
nutrient density Target Median Intakes that would be unrealistically high.?
For youth ages 14-18 years, the vitamin C nutrient density Target Median
Intake is similar to the values obtained using methods to calculate both the
average and the highest Target Median Intake (see Appendix Table J-2), but
that is not the case for a number of other nutrients (e.g., potassium).

Selection of the Nutrient Density Method

The committee chose the nutrient density method of setting the School
Meal-TMIs. The committee notes that the nutrient density method aligns
well with the emphasis placed on nutrient density by the Dietary Guidelines,
where the focus is on selecting foods that provide substantial amounts of
vitamins and minerals but relatively few calories. Using the simple nutrient

3Because calories enter the equations used for the nutrient density method, it may be helpful
to recognize how the committee’s early decision about calories would affect the results. In par-
ticular, what difference does it make when calorie needs for female adolescents are estimated
using a low-active rather than a sedentary level of activity? In that case, the divisor in formula
i would be smaller, meaning that the resulting nutrient density would be higher. Although it
would be multiplied by a slightly lower average number of calories, the result would be a
higher value for the School Meal-TML
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density approach to set targets for each nutrient is likely to provide a basis
for menus that correspond closely to the goals of the Dietary Guidelines.

Although the resulting School Meal-TMIs were often somewhat higher
than those obtained from the other two methods, they represent the daily
targets most likely to result in a low prevalence of inadequacy (5 percent or
less) among the more vulnerable gender group (typically, the females). That
is, the nutrient density method is designed to achieve a § percent prevalence
of inadequacy for females even if the females’ daily calorie intake is lower
than the mean value set for the grade group.

Limitations of the Target Median Intake Methods

The Target Median Intake methodology makes several assumptions.
An important one is that the additional amounts of nutrient in the diet
will be consumed by everyone. That is, the shape of the intake distribution
will not change. Although this assumption may not be correct, there is
almost no evidence on which to base a different assumption. The research
recommendations in Chapter 10 recognize this limitation and call for more
research on this topic. Likewise, although the Target Median Intake ap-
proach is designed for setting daily nutrient targets, the school meals can
only alter intakes at specific meals. The impact on the rest of the day’s in-
take is unknown. Moreover, the students themselves determine how much
of the school meal they will consume. Thus, it is not possible to conclude
that Nutrient Targets based on the selected School Meal-TMI will result in
a low prevalence of nutrient inadequacy for the total day’s intake. However,
the nutrient density School Meal-TMI is based on the methodology recom-
mended in the DRI planning report (IOM, 2003), and the resulting nutrient
targets represent a step forward in applying the DRIs to planning intakes
for groups so as to reduce the prevalence of inadequate nutrient intakes.

DAILY SCHOOL MEAL-TARGET MEDIAN INTAKES
COMPARED WITH MYPYRAMID FOOD PATTERNS

The final School Meal-TMIs are the values obtained using the nutrient
density approach. For these values to be useful, they need to correspond
well with daily food patterns that meet Dietary Guidelines. To address this,
the committee compared the daily School Meal-TMIs with the nutrient con-
tent of the corresponding MyPyramid food patterns (Table 4-4). For almost
all nutrients, the School Meal-TMI value was lower than the amount of the
nutrient that would be obtained by following the MyPyramid pattern. This
means that MyPyramid food patterns provide a sound basis for developing
standards for menu planning. For the youngest age group (ages 5-10 years),
vitamin E and potassium are the only nutrients that would be provided

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/12751

School Meals: Building Blocks for Healthy Children

“191A9S[

woiy uorsstwrad yam (9007) SAdoD) ‘765—8.S "dd ‘waisg souepine poo, pruweikJAN 9yl 10§ suIdlled ¥ eIu] poo,q jo juowdo[pad( ‘siaeq D)
pue ‘turwex S 9o0d1eq Y ‘uaniuig g “ddng 9/8¢ “owmavgag puv uonvinpy uonrianN Jo jpuinof woiy parunday ‘9007 e 390 wanLg. ADYNOS
'] xipuaddy ur readde sprelsg "poyew L3njiqeqoid Y3 pasn eyl SUOIEIND[ED JO SINSIT UO PISB] I9M SIN[BA UOI],
‘(4 x1ipuaddy ur -4 pue [-J s9[qel, woij s1ySom Apoq 95e1oAe)
s1894 g1~ ] SaSe UdIP[IYd 10§ 3 ()°£9 PUE ‘STeIL T~ SITe UAIP[IYD 10 B ['T¢ ‘ST ()]—9 Sage UAIP[IYD 10§ Y ¢" 6T JO SIYSM £poq sawnssy,
‘JUSLIINU SIY3 10§ 198183 9y3 195 01 pasn jou sem yoeordde [N T-JANS Y3 9sned9q d[qel Iyl WOoIj papn|doXxa sI wnipos,

‘s1eak = £ fswerdordrw = 3N f9xeIuU URIPIPN 398IB] -[EI]N [00YIS = JIALL-INS

fsyuajeamnba L11an08 jounar = Fyy ‘weasiiu = Sw ‘weido[n] = 8y ‘weisd = 3 Quaeamnba a1ejog L1eorp = I Aep = p {[019yd0203-0 = 10 :STLON

011 L€ See [Y0)8 |53 v'6¢ 601 67 $'9¢ (p/3) 12q1g

vl T 1 6¥1 [4 Y1 $91 91 L6°0 (8) poy drusjoury-n

8+l 6°0¢ vl SST 81 an €S 6'ST ¥'01 (8) proy dwjoury

I8 9II¥y 8¢H'S S8 r0y 09L% 68 ¥8.°¢ 6Ty (p/3wr) wnisselod

01t 1961 L8L°1 0 0rLT 789°T 0ST 1691 LT1T (p/3w) snioydsoyq

6 88¢°T ¥0S°T 96 91€L SLET 971 70€°1 LEOT (p/8w) wnmle)

vl L91 [SE €Tl (! 911 1ST L'€T 1’6 (p/8u) ourz

96 oy 6SY LTL 06€ 90¢ 191 €9¢ 97¢ (p/8w) wnisauge

LI [ ¥4 81 L0T LT H91 91 Ll [0} (p/3u) uoig

081 6 'S 861 €8 Tt 91¢ 08 L€ (p/ 8) “'q unuenip

8Tl 778 0¥9 43! $69 8TS LST 899 STh (p/d4q 8vi) ;xejog

L¥1 6T L6'1 wl ¥'C 691 $81 €T YTl (p/8wr) °g urwreap

071 €LT L'TT 911 (44 881 1+l 807 LvT (p/Bw) uneIN

6¥1 e 80°C L¥1 8T 6’1 981 LT YT (p/3w) uiaeoqry

8¢t v'T YT Ser 0¢ 8t'1 ¥91 6’1 91°1 (p/Bw) urwreryy,

€9 L01 Ll 9L S6 (N4} 6 9'8 €6 (p/1o Sw) o urwearp

Ser €91 171 L91 SST €6 9.1 0€T YL (p/Bw) O urwrenp

0€1 9711 £98 ovl 7501 €SL 891 11071 109  (p/AVY SM) y urweip

€01 [0} 9101 06 16 9°001 ¥81 L8 YLy 4(P/3) w01

INLL-INS LUINed  [ANLL-INS INLL-INS LUned  [ANLL-INS INLL-INS LUINEd  JINL-INS JURLINN]
JO 9, st prueILJAN JO 9, st prueILJAN JO 9 s prureIAJA]N
JudLINN p/satiofed JUdLIINN p/satiofed JUSLIINN] p/satio[ed
prarexd AN 00+°C prarexd AN 000°C prarerd AN 008°T

uI93eJ Y eIU] SLIO[eD-004C A §1-F1

U123 9 BIU] ALIO[BD-(00 T

Aer-11  uIned eIu] AI0[ED-008 T 4 01-9

82

suraneJ aeIu] pooq prweif AN 01 paredwon) sdnoin a8y 1uaIdJJIg 10J ,STINL-INS A'ed +-+ ITIV.L

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/12751

School Meals: Building Blocks for Healthy Children

PROCESS FOR DEVELOPING THE NUTRIENT TARGETS 83

by the MyPyramid pattern in amounts below the School Meal-TMI. For
the middle school group (ages 11-13 years), these same two nutrients, as
well as calcium and protein intakes, would be somewhat below the School
Meal-TMI. For the high school group (ages 14-18 years), the amount of
vitamin E provided by the MyPyramid pattern would be only 63 percent of
the School Meal-TMI; potassium would be about 80 percent of the target;
calcium and magnesium would be slightly below the targets.

CONVERTING DAILY SCHOOL MEAL-TARGET MEDIAN
INTAKES TO BREAKFAST AND LUNCH NUTRIENT TARGETS

School Meal-TMIs are for daily intake, but school meals provide only
a portion of the day’s intake. As described earlier in this chapter, the com-
mittee set a preliminary range of calories for school breakfast (19 to 24
percent of the day’s total) and for school lunch (30 to 34 percent of the
day’s total). When developing recommendations for the Nutrient Targets
for school meals, the committee multiplied the School Meal-TMIs, the
maximum for cholesterol, and the sodium ULs by the midpoint of those
percentages to obtain preliminary nutrient targets. That is, the targets for
breakfast represent 21.5 percent of the School Meal-TMIs, and the targets
for lunch represent 32 percent. Preliminary nutrient targets for school meals
appear in Table 4-5.

The committee recognizes that school food authorities have no way to
ensure that students will achieve the target nutrient intake distribution for
the day or even the Nutrient Targets for school meals. The target nutrient
intake distribution would be achieved only if students’ intake from school
meals were accompanied by similar changes in the nutrient intakes from
foods consumed outside the school meal setting. That is, the recommended
amounts of nutrients from the school meals would need to be consumed,
and comparable intakes would have to be sustained across the full day’s
intake in order to meet the School Meal-TMI and achieve a 5 percent preva-
lence of inadequacy. Nonetheless, it is desirable to set Nutrient Targets for
school meals to provide a scientific basis for standards for menu planning
and also to serve as a model for the meals and snacks served outside the
school meal setting.

CONSIDERATION OF THE TOLERABLE UPPER INTAKE
LEVEL IN THE SETTING OF NUTRIENT TARGETS

The committee examined the possibility that, for some nutrients, the
prevalence of intakes above the UL would be undesirably high if the School
Meal-TMIs were achieved for the full day’s intake. Data from SNDA-III for
children ages 6-18 years were used for this purpose. An “adjusted” intake
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TABLE 4-5 Preliminary Nutrient Targets for Selected Nutrients, by Meal
and Age Group

Breakfast? Lunch?
Nutrient (unit) 5-10y 11-13y 14-18y 5-10y 11-13y 14-18y
Calories (kcal) 350-450 400-500 450-600 550-650 600-700 750-850
Cholesterol (mg)* <65 <65 <65 <96 <96 <96
Total fat (% of kcal)* 25-35 25-35 25-35 25-35 25-35 25-35
Saturated fat (% of kcal)* < 10 <10 <10 <10 <10 <10
trans fat (g/d) NA¢ NA¢ NA¢ NA¢ NA¢ NA¢
Linoleic acid (g/d) 2.2 2.5 3.0 3.3 3.6 4.5
o-Linolenic acid (g/d) 0.21 0.25 0.30 0.31 0.36 0.45
Protein (g/d) 10.2 21.6 21.8 15.2 32.2 32.5
Vitamin A (ug RAE/d) 129 162 186 192 241 277
Vitamin C (mg/d) 16 20 26 24 30 39
Vitamin E (mg o'T/d) 2.0 2.7 3.7 3.0 4.0 5.4
Thiamin (mg/d) 0.2 0.3 0.4 0.4 0.5 0.6
Riboflavin (mg/d) 0.31 0.41 0.45 0.46 0.61 0.67
Niacin (mg/d) 3.2 4.0 4.9 4.7 6.0 7.3
Vitamin B, (mg/d) 0.3 0.4 0.4 0.4 0.5 0.6
Folate (ug DFE/d) 91 114 138 136 169 205
Vitamin B, (ug/d) 0.8 0.9 1.1 1.2 1.3 1.6
Iron (mg/d) 2.3 3.5 4.0 3.4 5.2 5.9
Magnesium (mg/d) 49 66 99 72 98 147
Zinc (mg/d) 2.0 2.5 2.9 2.9 3.7 4.3
Calcium (mg/d) 223 296 323 332 440 481
Phosphorus (mg/d) 242 362 384 361 538 572
Potassium (mg/d) 909 1,023 1,169 1,353 1,523 1,740
Sodium (mg/d)4 <434 <473 <495 <636 <704 <736
Fiber (g/d) 5.7 6.3 7.2 8.5 9.4 10.7

NOTES: oT = a-tocopherol; d = day; DFE = dietary folate equivalent; g = gram; kg = kilogram;
mg = milligram; RAE = retinol activity equivalent; pg = microgram; y = years.

aTargets based on 21.5 percent of the daily School Meal-Target Median Intake for the age-
grade group.

bTargets based on 32 percent of the daily School Meal-Target Median Intake for the age-
grade group.

“Zero grams of trans fat per serving as listed on the nutrition label or in manufacturer’s
specifications, for any food included on the school menu.

4Targets for sodium, which are based on the Tolerable Upper Intake Level, are for the year
2020.
SOURCE: *HHS/USDA, 2005.

at the 95th percentile was calculated assuming that the median intake of a
nutrient changed to be equal to the School Meal-TMI and that the whole
distribution (including the 95th percentile) would change by the same
amount. Calculations were performed separately for males and females
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within each grade group. This same method was used for nutrients with an
EAR and for nutrients with an Al

For each of the three age-grade groups covered by the SNDA-III data
(6-10, 11-13, and 14-18 years), the adjusted intake at the 95th percentile
was compared to the UL. (Magnesium was excluded because the UL is
only for pharmacological agents. The UL does not apply to magnesium in
foods [IOM, 1997].) For children ages 6-10 years, the UL for the younger
children (ages 6-8 years)—that is, the most conservative value—was used.
For several nutrients, the ULs are considerably lower for children ages 8
years or younger than for the older children.

The results are shown in Table 4-6. For each grade group, there were
some nutrients with the adjusted 95th percentile of intakes above the UL,
meaning that at least 5 percent of the children would have intakes above
the UL if the median intake was at the School Meal-TMI, as follows

e  6-10-year-olds: vitamin A, niacin, folate, and zinc for males and
females

e 11-13-year-olds: niacin and folate for males and females

e 14-18-year-olds: niacin and folate for males and females; males’
95th percentile of intake would be slightly above the calcium UL

It is worth noting that in all these cases except calcium, current intakes at
the 95th percentile also exceed the UL. As would be expected, at the 95th
percentile of intake, all values for sodium are well above the UL.

For most nutrients, intakes above the UL are not likely to be a concern.
This is largely because the ULs only apply to certain forms or sources of
nutrients, whereas the intake estimates are for the total diet. The degree
of concern about intakes above the UL is summarized for six nutrients
below.

e Probably a concern
Sodium 50 percent of schoolchildren would have intakes above the
sodium UL. See Chapter 3 regarding effects of sodium on blood pressure.
Nonetheless, setting the School Meal-TMI to reduce intakes to less than the
UL is a reasonable goal.
¢ Probably not a concern
Vitamin A The UL applies only to preformed vitamin A (retinol).
Dairy products and eggs are the most common sources of preformed vita-
min A in children’s diets. It would take approximately 1.5 quarts of milk
to exceed the UL for children ages 5-8 years, and much more than that for
the older children.
Calcium  Although the adjusted intakes for the older males might
result in 5 percent with intakes above the calcium UL, the committee agreed
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that these very high calcium intakes were not likely to be a result of intakes
from school meals and thus would not be a concern when setting the School
Meal-TMI for calcium for the oldest grade group.

Zinc. The UL for children ages 4-8 years is very low, and it may be
more applicable to children ages 4-5 years than to children ages 6-8 years
(Zlotkin, 2006).

e  Unknown concern

Niacin The UL applies only to niacin from supplements and
from foods that are fortified with niacin. The committee notes that it is not
known if highly fortified foods (such as those that provide 100 percent of
the Daily Value for niacin [20 mg] in a single serving) pose a risk for young
children. Although this amount exceeds the UL for niacin for the youngest
children and equals the UL for children ages 11-13 years, many children’s
intakes are already at this level. The ULs for children were based on limited
evidence that some adults experienced flushing as a short-term response to
the ingestion of high levels of nicotinic acid (a form of niacin that does not
occur naturally in foods and that differs from niacinamide, which is the
substance used to fortify foods) (IOM, 1998).

Folate Current intakes at the 95th percentile exceed the folate UL
for all grade and gender groups. The adjusted intake distributions would
result in intakes that exceed the UL for three of the age-gender groups, espe-
cially the youngest grade groups; but intakes for the other three age-gender
groups would probably be below the UL (Table 4-6). The UL applies only
to synthetic forms of folic acid (e.g., the folic acid added to fortify enriched
grains, not the folate that occurs naturally in foods). The 95th percentile
intakes, however, would be almost twice the UL for the youngest children.
It is not known if highly fortified foods (such as those that provide 100
percent of the Daily Value for folate [400 pg] in a single serving; an amount
that equals the UL for the younger children) pose a risk for young children.
As is the case with niacin, the ULs for folate for children were based on
limited evidence from studies with adults; but, in this case, they were long-
term studies on folic acid ingestion (IOM, 1998).

CHAPTER SUMMARY

The Nutrient Targets are intended to serve as a guide for setting stan-
dards for menu planning, not for direct use in menu planning. This made
it reasonable for the committee to develop targets for 24 nutrients. The
committee used a data-based method to set preliminary minimum and
maximum target calorie levels for school breakfast and lunch for the three
age-grade groups, rounding the values for ease of implementation. Setting
both a minimum and a maximum level has the advantages of providing
adequate intake without encouraging the overconsumption of calories,
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while still allowing some flexibility to school food service operators. The
committee based its preliminary targets for saturated fat, cholesterol, and
total fat on Dietary Guidelines for Americans and used a labeling approach
to address trans fat.

In setting the preliminary nutrient targets for protein, vitamins, and
minerals, the committee used methods recommended by the Institute of
Medicine for using the DRIs in planning for groups. The use of the nutri-
ent density method results in nutrient targets that recognize that females
have nutrient needs that ordinarily are higher than those of males relative
to their calorie needs. Thus, the resulting Nutrient Targets should provide
a sound basis for planning menus that are appropriate for both males and
females in the age-grade group. Although the resulting intakes at the 95th
percentile may exceed the UL for some nutrients, especially for the young-
est children, it is unlikely that the amounts provided by the school meals
pose a health risk.
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Process for Developing the
Meal Requirements

Meal Requirements encompasses standards for school meals that are
used for two purposes: (1) to develop menus that are consistent with Di-
etary Guidelines and the Nutrient Targets and (2) to specify what qualifies
as a meal that is eligible for federal financial reimbursement. Meal Require-
ments comprise standards for meals as offered by the school and standards
for meals as selected! by students. As offered meal standards are applied in
the development of menus for school breakfast and lunch and thus may be
called standards for menu planning. As selected meal standards are used by
the cashier to determine whether the student has selected a meal that meets
requirements for reimbursement. The process used by the committee to de-
velop the Meal Requirements was iterative in nature, and it also contributed
to the committee’s final recommendations for the Nutrient Targets. This
chapter describes the processes used to develop recommendations for the
Meal Requirements. Different processes were used to develop the standards
for menu planning and for meals as selected. The final recommendations
appear in Chapter 7.

DEVELOPMENT OF STANDARDS FOR MENU PLANNING

The development of standards for menu planning involved five major
steps: (1) consideration of the adequacy of the meal planning approaches
in current use; (2) the selection of the new meal planning approach; (3) the
identification of an established food pattern guide to serve as a basis for

ICurrently called standards for meals as served.

91
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school meal patterns for planning menus that are consistent with Dietary
Guidelines for Americans; (4) the design and use of spreadsheets to test
possible meal patterns against the preliminary nutrition targets established
in Chapter 4; and (5) the testing of a series of possible standards for menu
planning and evaluation of the resulting menus in terms of nutrient content,
cost, and suitability for school meals. These steps are described briefly be-
low. Appendix H describes the third and fourth steps in more detail.

Consideration of Current Menu Planning Approaches

The two major categories of menu planning in current use are food-
based menu planning and nutrient-based menu planning.

1. A food-based approach relies on the use of an approved meal pat-
tern to serve as the basis for menu planning. The pattern specifies that the
menu must include minimum amounts of food from selected food groups.
The approach does not require the use of computer analysis to ensure that
the existing Nutrient Standards are met, but some school food authorities
(SFAs) supplement their food-based approach by conducting computerized
analysis of some nutrients. Food-based approaches are the most common
method of menu planning in current use (USDA/FNS, 2007a).

2. A nutrient-based approach focuses on nutrients rather than food
groups. The menu planner uses a computerized process to ensure that the
nutrient content of the menus conforms to the existing Nutrition Standards.
The method does not include any food group specifications other than fluid
milk. Two evaluations of nutrient-based menu planning (USDA/FNS, 1997,
1998a) revealed challenges related to staff resources, time requirements,
and the software used but reported that the approach offered increased
flexibility in menu planning. The resulting menus tended to be lower in
saturated fat than they had been before the approach was adopted and
tended to meet the existing Nutrition Standards for protein, two vitamins,
and two minerals. Student participation rates and program costs remained
about the same.

Development of a New Meal Planning Approach

A major component of the committee’s task was to make recommenda-
tions for menu planning that would improve the consistency of school meals
with both the Dietary Guidelines and the Dietary Reference Intakes (DRIs).
Although the nutrient-based approach has certain advantages, the commit-
tee identified two serious limitations of this menu planning approach:
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1. Analysis of an expanded list of nutrients (the preliminary nutri-
ent targets [see Table 4-5] rather than the current five nutrients) would be
needed because there is little evidence of “key” nutrients that would ensure
an overall nutritionally adequate diet. This larger set of nutrients would cre-
ate practical problems for the nutrient-based approach because of limited
food composition data for many foods used in school meals and because
the necessary software is not available to the school food authorities.

2. A focus on nutrients alone does not ensure alignment with the
Dietary Guidelines recommendations, which place a strong emphasis on
foods; and it may, in some cases, lead to unnecessary reliance on specially

fortified foods.

Using solely a food-based meal planning approach, the foods offered
could be made more consistent with Dietary Guidelines recommenda-
tions, and the meal pattern could be designed to be reasonably consistent
with the DRIs for protein, nine vitamins, six minerals, fiber, and linoleic
and o-linolenic acids (as illustrated in Chapter 3). However, a food-based
approach alone would not be sufficient because it would not ensure that
menus are appropriate in calorie content and meet Dietary Guidelines
recommendations for saturated fat and sodium. Therefore, the commit-
tee concluded that a combined meal planning approach—one that is food
based but that also incorporates specifications for a small number of dietary
components—was needed to improve consistency with both the Dietary
Guidelines and the DRIs. Although the committee considered more complex
approaches that required additional nutrient analyses, it determined that a
well-specified menu pattern precluded the need for such analyses.

Identification of a Food Pattern to Guide School Meal Planning

In response to comments on the Phase I report (IOM, 2008), the
committee considered two food pattern guides to serve as a basis for the
school meal patterns: the Thrifty Food Plan (USDA/CNPP, 2007) and the
MyPyramid food intake patterns (USDA, 2005). The Thrifty Food Plan was
designed for planning a minimal cost, healthful diet. The first constraint in
developing the plan was cost (USDA/CNPP, 2007). The plan incorporates
consumption patterns of low-income families and is consistent with Dietary
Guidelines. The committee decided against its use for two reasons. In par-
ticular, (1) the Thrifty Food Plan makes use of 7 major food groups but a
total of 58 food categories—an unwieldy number for SFAs to use for menu
planning purposes; and (2) several categories of food listed under the plan’s
“other” group (ready-to-serve and condensed soups, dry soups, and frozen
or refrigerated entrées [including pizza, fish sticks, and frozen meals]) are
foods that are used frequently in many school meal programs. (The nutrient
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profiles of the “other” foods used by school meal programs tend to be more
favorable than those of similar foods included in the Thrifty Food Plan.)

As described in Chapter 3 and in more detail in the Phase I report
(IOM, 2008), the MyPyramid food intake patterns provide a basis for
planning menus for a day that are consistent with the Dietary Guidelines
and that provide nutrients in amounts that equal or exceed the most cur-
rent Recommended Dietary Allowances—with two exceptions (vitamin E
and potassium). The MyPyramid patterns specify amounts of foods from
six major food groups and seven food subgroups—a larger number of food
groups than currently used for planning school meals? but a number judged
workable by the committee. To ensure that the nutrient amounts provided
by the MyPyramid patterns would meet the School Meal-Target Median
Intakes (School Meal-TMIs), the committee compared School Meal-TMIs
for the elementary school, middle school, and high school age-grade groups
with the nutrient content of MyPyramid patterns for 1,800, 2,000, and
2,400 calories (see Table 4-6 in Chapter 4). The School Meal-TMI values
are less than 100 percent of the amounts of the nutrients in the MyPyra-
mid patterns except for vitamin E and potassium for all age-grade levels,
protein and calcium for schoolchildren ages 11 years and older, and also
magnesium for schoolchildren ages 14 years and older.

MenuDevelopment Spreadsheets

The committee developed spreadsheets (called MenuDevelopment
spreadsheets) to assist in designing and evaluating preliminary meal pat-
terns for school breakfast and lunch. Upon entering test values for a meal
pattern (the number of servings® from each food category per week), for-
mulas in the spreadsheets calculate an estimate of the average daily nutrient
content of the pattern and show how the nutrient estimates compare with
the preliminary targets (preliminary nutrient targets are given in Table 4-7
in Chapter 4). These spreadsheets primarily used the 2005 MyPyramid
nutrient composites (Marcoe et al., 2006) to estimate the energy and nutri-
ent content that would be provided by possible meal patterns for breakfast
and lunch. Modifications to the nutrient composites to make them more
suitable for school meals are indicated in footnotes to Table H-2 in Appen-
dix H. Figure 5-1 shows a portion of the spreadsheet for school lunch for
ages 5-10 years (kindergarten through grade 5). The committee recognizes
that the estimates obtained using the MenuDevelopment spreadsheets are

2Existing rules for food-based menu planning specify four food groups: (1) fluid milk, (2)
meat/meat alternate, (3) vegetable/fruit, and (4) grain/bread.

3Careful attention was given to the amounts that are specified in MyPyramid, which refers
to amounts rather than servings.
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| 17 | Added Sugars, in tsp 0.0 0.0 0.00 0.o 0.0 0.0 0.0
18 | Solid Fats, in grams 0.0 0.0 0.00 0.0 0.0 0.0 0.0
12 | Total for Breakfast 367 213 0.4 373 83 3.1 983
| 20 | Maximum Calories 500
| 21 | Minimum Calories 350
| 22 | Nutrient Targets 129 0.3 223 49 2.3 909
I:m4 » [3Nutrients per Breakfast ¢ Mutrients per Lunch £ Mutrient Profile / Jil_

FIGURE 5-1 Excerpt from a late version of the MenuDevelopment spreadsheet for
estimating and evaluating the average daily energy and nutrient content that would
be provided by possible meal patterns for breakfast, using preliminary targets for
schoolchildren ages 5-10 years (kindergarten through grade 5). The spreadsheet
had been revised during the iteration period to include separate rows for low-fat
cheese and low-fat sweetened yogurt (see Chapter 6). Added sugars and solid fats
are included for testing purposes; they were not intended to be part of the menu
pattern.

NOTES: The MenuDevelopment spreadsheet provides nutrient output for an ad-
ditional 21 nutrients. Information about the food groups and nutrient composites
used can be found in Appendix Table H-2. The “servings” refer to the amounts of
food as specified in Appendix Table H-1. The use of unsaturated oils is encouraged
within calorie limits.
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approximations. The nutrient composites were designed using food con-
sumption data from adults as well as children. Nonetheless, the committee
considers them to be good approximations that help to design and test for
nutritionally sound meal patterns.

School Meal Pattern Development

To begin developing the meal patterns, the committee assigned amounts
of food from each MyPyramid food group to breakfast and lunch using the
percentage of calories assigned for each meal. That is, for each age-grade
group, the initial breakfast and lunch patterns (Table H-3 in Appendix H)
were designed to correspond to approximately 21.5 percent of the My-
Pyramid amounts for breakfast and 32 percent of the MyPyramid amounts
for lunch. This method keeps the food group amounts proportional to the
number of calories specified for the meal. Because it is uncommon for a
majority of U.S. schoolchildren to consume vegetables at breakfast (with
a few exceptions, such as hash-brown potatoes), the committee agreed to
omit all vegetables from the trial breakfast patterns and to test the effects
of adding more fruit at breakfast.

The patterns were adjusted up or down if necessary to achieve practical
serving amounts. For example, instead of specifying 0.8 cups of vegetable
per day, ¥ cup or 1 cup would be specified. As work progressed, meal pat-
terns were adjusted to consider student acceptance and school meal opera-
tions. (These topics are addressed further in Chapter 6.)

Because the foods specified by MyPyramid are the lowest fat forms
and are free of added sugars, it was necessary to take discretionary calories
(calories primarily from saturated fat and added sugars) into account dur-
ing the testing with the MenuDevelopment spreadsheets. An allocation as
made for the added sugars in flavored fat-free milk, for example, because
retaining this type of milk in school meals is one way to promote milk in-
take by students (Garey et al., 1990). Although tentative allocations were
made for discretionary calories from added sugars and saturated fat com-
ponents, they were not intended to be part of any meal pattern.

Setting Additional Specifications

In working with the MenuDevelopment spreadsheets, it became obvi-
ous that three specifications from the preliminary nutrient targets would
need to be an integral part of the standards for menu planning (that is, for
meals as offered): (1) the minimum and maximum calorie level, (2) the limit
on saturated fat, and (3) the maximum level of sodium. Simply specifying
the number of servings to include from each of the food groups would not
ensure that the meals would meet those targets. Evidence from the third
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School Nutrition Dietary Assessment study (SNDA-III) makes it clear that
calories, saturated fat, and sodium merit special attention. Thus the com-
mittee considered these additional dietary components when developing the
standards for menu planning. The levels of total fat were consistently below
35 percent of calories when calories and saturated fat were controlled.

The committee notes that its approach to developing the standards for
menu planning leaves relatively few discretionary calories for added sugars
and saturated fat. In conjunction with the meal patterns, the specification
of a maximum calorie level places limits on the use of foods with added
sugars. This is quite consistent with the new recommendation from the
American Heart Association (AHA) (Johnson et al., 2009) to limit added
sugars to about half of the discretionary calorie allowance. With careful
menu planning, enough discretionary calories should be available to cover
flavored fat-free milk in place of plain fat-free milk as a daily option, some
flavored low-fat yogurt, and some sweetened ready-to-eat cereals. These
are highly nutritious foods that are very popular with many schoolchildren
and that are identified in the AHA statement as potentially having a posi-
tive impact on diet quality. Fruits in light syrup contain about 10 grams
of added sugars per half cup serving.* The omission of those sweetened
foods might result in decreased student participation as well as in reduced
nutrient intakes.

Testing of Revisions of Standards for Menu Planning

To test revisions of the standards for menu planning, the committee
used two methods:

1. revision of representative baseline menus to determine the types of
changes needed to meet new standards, followed by analysis of modified
baseline menus to allow comparison of the nutrients, key food groups, and
cost before and after the revision; and

2. writing sample menus to meet the revised standards.

This section describes both of these methods. The iterative nature of the
methods is addressed in Chapter 6.

Analysis was conducted using a software application called the School
Meals Menu Analysis (SMMA) program (see Appendix K), which was de-
signed for this project at lowa State University. After the data were entered
in the program, the application allowed the estimation of the average daily
(1) content of energy and 23 nutrients and (2) food cost for each set of

4Although fresh fruit would be preferable, canned fruit might be used for reasons such as
cost, availability, and labor.
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5-day menus. The committee implemented quality control procedures to
verify acceptable performance of the application, to ensure that the revised
baseline and sample menus met the revised meal standards, and to verify
that the menus had been entered into the software application accurately.

Test Menus and Representative Baseline Menus

The committee initially wrote menus to test the practicality of pos-
sible revisions of the meal standards. To support analysis of effects of the
revisions on nutrients and the possible effects of the revisions on cost,
the committee identified a group of menus (called representative baseline
menus) that provide a representation of meals currently served in the School
Breakfast Program and the National School Lunch Program (NSLP).

Selection of Representative Baseline Menus SNDA-III, which includes
data on the meals offered and served in a nationally representative sample
of 397 schools, was the source of the menus. The committee identified
menus for breakfast and lunch for each of three different school levels (el-
ementary, middle, and high) and included equal numbers of menus planned
using food-based and nutrient-based menu planning approaches. As a result
of its decision to use primarily a food-based approach to menu planning, the
committee identified and used a subset of six different representative base-
line menu sets, each of which covered five school days. Although schools
have two options for food-based menu planning (traditional or enhanced),
the committee focused on traditional food-based menu planning because
it is the most widely used system. About 48 percent of all schools use a
traditional food-based approach, 22 percent use an enhanced food-based
approach, and 30 percent use a nutrient-based approach to menu planning
(USDA/ENS, 2007a). In addition, the traditional food-based menu plan
requires less food than the enhanced food-based plan and thus provides a
better baseline for assessing the impacts of proposed revisions on nutrient
content and costs. The procedures for selecting the baseline menus appear
in Appendix L.

Use of Representative Baseline and Modified Baseline Menus The com-
mittee modified the representative baseline menus as described in Chapter
6 and reviewed the results. Changes in alignment with the Dietary Guide-
lines were determined by inspection of the menus. Both the representative
baseline menus and the modified baseline menus were then analyzed using
the aforementioned SMMA software application. Factors considered in
the analyses included changes in the nutrient content, consistency with the
initial nutrient targets, and the mean cost relative to the mean cost of the
representative baseline menus.
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Sample Menus

Once the recommendations for the standards were finalized (see rec-
ommendations in Chapter 7), the committee wrote sample menus based
on those standards, entered them in the SMMA program as described
in Appendix K, and analyzed the results as described above. The sample
menus appear in Appendix M, and the results of the analyses appear in
Chapter 9.

DEVELOPMENT OF STANDARDS FOR MEALS
AS SELECTED BY STUDENTS

Background

Prior to 1975, regulations for Meal Requirements were based only on
meals as offered. At the time, a food-based menu pattern (primarily the
Type A pattern mentioned in the excerpt that follows) was used as the sole
approach to menu planning, and participants were required to take all
five of the food components offered at lunch. In October 1975, Congress
passed P.L. 94-105 (see Box 5-1), which included language targeted toward
reducing food waste in the NSLP. That law led to the establishment of
rules governing the number of food components that must be included in
a reimbursable meal as served. The excerpt below summarizes the initial
regulations.

In order to ensure that children are provided as [sic] nutritious and well-
balanced lunch, and have the opportunity to become familiar with, and
enjoy different foods, present regulations require that they be served the
complete lunch. In some instances this requirement has resulted in plate
waste. In furtherance of the objective of reducing food waste, Pub. L.
94-105 requires that students in senior high schools participating in the
National School Lunch Program not be required to accept offered foods
which they do not intend to consume. The regulations have been amended
so that students in senior high schools, as defined by the State and local
educational agency, shall be offered all the five food items comprising
the full Type A lunch and must choose at least three of these food items
in order for that lunch to be eligible for Federal reimbursement. Further,
the intent of Congress is reflected in the regulations to: (1) Require that
if a student chooses less then [sic] the complete Type A lunch, the student
would be expected to pay the established price of the lunch; (2) the amount
of reimbursement made to any such school for such a lunch will not be
affected.

Federal Register, Vol. 41, No. 21—]January 30, 1976,
Proposed Rulemaking
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BOX 5-1
Excerpts from Laws Relating to Offer versus Serve

P.L. 94-105 (October 7, 1975)

Sec. 6. Section 9 of the National School Lunch Act is amended as follows:

“(a) Subsection (a) is amended by adding at the end thereof the following new
sentences: The Secretary shall establish, in cooperation with State educational
agencies, administrative procedures, which shall include local educational agency
and student participation, designed to diminish waste of foods which are served
by schools participating in the school lunch program under this Act without endan-
gering the nutritional integrity of the lunches served by such schools. Students in
senior high schools which participate in the school lunch program under this Act
shall not be required to accept offered foods which they do not intend to consume,
and any such failure to accept offered foods shall not affect the full charge to the
student for a lunch meeting the requirements of this subsection or the amount of
payments made under this Act to any such school for such a lunch.”

P.L. 95-166 (November 10, 1977)
ACCEPTANCE OF OFFERED FOODS

Sec. 8. The third sentence of section 9(a) of the National School Lunch Act is
amended [by inserting the following phrase] (and, when approved by the local
school district or nonprofit private schools, students in any other grade level in
any junior high school or middle school).

P.L. 97-35 (August 13, 1981)

TITLE VII—SCHOOL LUNCH AND CHILD NUTRITION PROGRAMS (95 Stat.
529)

FOOD NOT INTENDED TO BE CONSUMED

Sec. 811. The third sentence of section 9(a) of the National School Lunch Act is
amended by striking out “in any junior high school or middle school.”

Revised Language of the Current Law (also cited in P.L. 95-166):

Students in senior high schools that participate in the school lunch program un-
der this Act (and, when approved by the local school district or nonprofit private
schools, students in any other grade level) shall not be required to accept offered
foods they do not intend to consume, and any such failure to accept offered foods
shall not affect the full charge to the student for a lunch meeting the requirements
of this subsection or the amount of payments made under this Act to any such
school for such lunch.

P.L. 99-591 (October 30, 1986)

Sec. 331. Section 4(e) of the Child Nutrition Act of 1966 is amended by addition
at the end thereof the following new paragraph: “(2) At the option of a local school
food authority that participated in the school breakfast program under this Act may
be allowed to refuse not more than one item of a breakfast that the student does
not intend to consume. A refusal of an offered food item shall not affect the full
charge to the student for a breakfast meeting the requirements of this section or
the amount of payments made under this Act to a school for the breakfast.”
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The committee considered the relevant wording of P.L. 94-105, the
excerpt of the proposed rule above, and subsequent amendments to the law
(Box 5-1). Current usage refers to the offer versus serve (OVS) provision.
OVS is mandatory for senior high schools, became optional for middle
schools in 1977, and, in 1981, became optional for elementary schools as
well as middle schools. The option has been adopted widely: in school year
2004-2005, SNDA-II found that 78 percent of elementary schools and 93
percent of middle schools used OVS (USDA/ENS, 2007a).

P.L. 94-105 makes it clear that the administrative procedures developed
to implement the law are

1. to be established by the U.S. Department of Agriculture (the Secre-
tary) with substantial input from state educational agencies and also with
the participation of local educational agencies and students,

2. to reduce waste of foods served in the NSLP, and

3. to maintain the “nutritional integrity” of the meals served.

The current rules (typically called the as served meal standards) provide lim-
its on the number (and sometimes the type) of food components that may
be declined, as shown in Tables 1-1 and 1-2 in Chapter 1. These existing
meal standards clearly provide a mechanism for reducing food waste. The
term as served has been a source of confusion, however, because under OVS
the food that the student is served is the food that the student selects. For
this reason, the committee uses the term standards for meals as selected to
apply to the standards for OVS. The terms meals as served or simply meals
served apply to the food placed on the student’s tray regardless of whether
OVS is in effect.

Review of Published Evidence

A few published studies provide data relevant to setting standards for
meals as selected. Using a visual estimation method of measuring food con-
sumption by 457 elementary school students in Louisiana, Robichaux and
Adams (1985) concluded that OVS and the traditional method of serving
were generally comparable in terms of food consumption by participating
students. In a study evaluating OVS at a middle-income elementary school
(N = 201) and a high-poverty elementary school in Alabama (N = 170),
Dillon and Lane (1989) reported the percentages of students selecting the
various food components on each day of a 5-day school week. Selection
of the entrée and milk approached or equaled 100 percent. Selection of a
fruit serving approached 100 percent on three of the days, especially in the
high-poverty school, but on one day it went as low as 44 percent in the
middle-income school. The selection of grains also was high, either as part
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of an entrée or as an accompaniment to an entrée. In contrast, much smaller
percentages of the children selected vegetables (10 to 34 percent of the
children in the middle-income school and 33 to 68 percent of the children
in the high-poverty school).

Analysis of data from the first School Nutrition Dietary Assessment
study (SNDA-I) (USDA/FNS, 1993) revealed that NSLP participants wasted
about 12 percent of the food energy and from 10 to 15 percent of the indi-
vidual nutrients that they were served. The overall nutrient intakes of the
students did not differ when OVS and non-OVS schools were compared.
Compared with findings at non-OVS schools, smaller percentages of stu-
dents of similar age were served milk at OVS schools, but they wasted less
food. High school males wasted the least food (about 5 percent) and 11-14-
year-old female participants wasted the most (about 17 percent).

Data from SNDA-III show that only half of the schools served lunches
that met the existing energy standard, whereas 71 percent of the schools
offered lunches that met the standard. Clearly, students did not select all
the offered food components. Figure 5-2 allows comparison of the percent-
ages of schools meeting existing (School Meal Initiative) standards for key
nutrients as offered by the schools and as served to the students. These
percentages represent averages for the schools. If a student declines food
items, the nutrient content of that student’s meal may be reduced substan-
tially more than is illustrated in Figure 5-2. For example, a student who
declines milk and a vegetable will have a meal that is reduced in calories,
calcium, magnesium, phosphorus, zinc, vitamins A and D, B vitamins, and
other nutrients.

In summary, data indicate that the use of the OVS provision has led to
less waste (and therefore reduced food cost) and the selection of fewer food
components by some students (therefore reduced calories and nutrients on
the tray). Notably, in a multivariate analysis, predicted participation rates
were significantly higher in elementary and middle schools that used OVS
at lunch than in those that did not (70 percent, compared with 44 percent)
(USDA/FNS, 2007a). Higher student participation rates translate to more
students benefiting from school meals and more revenue for the program.

Methods

Because the standards for meals as selected by students apply to a
large majority of elementary and middle schools as well as to all senior
high schools, the committee recognized that recommendations for these
standards would have a large impact on students’ food selections and on
the nutrient content of their meals. To provide a sound nutritional basis
for the standards, the committee analyzed nutrient data related to several
options for the standards at both breakfast and lunch. Then it compared
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FIGURE 5-2 Percentages of schools meeting existing (School Meals Initiative)
standards for key nutrients as offered by the schools and as served to the students

in National School Lunch Program lunches.
SOURCE: USDA/ENS, 2007a.

estimates of the nutrient content of those options with the Nutrient Targets
for the meal.

In particular, the MenuDevelopment spreadsheets were used to ex-
amine how various omissions may affect the nutrient content of school
meals. The spreadsheets made it possible to estimate the effects of omitting
specific types and amounts of food from the breakfast and lunch patterns
for the three age-grade groups. This process provides nutrition informa-
tion relevant to the specificity of the standards for meals as selected and to
the minimum number of food items that would be allowed. The omissions
that were tested appear in Box 5-2. These food items were chosen based on
evidence regarding food items commonly declined by students.

Results

Tables presenting the results of the analyses appear in Appendix H
(Tables H-4 through H-7). The analyses provide data on the effect of spe-
cific omissions on the approximate nutrient content of the meal (breakfast
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BOX 5-2
Tests Run to Examine Effects of Omitting Food
Components from the Meal Pattern

Food Items Omitted from the Food Items Omitted from the
Breakfast Pattern Lunch Pattern

*  Milk *  Milk

e One fruit * Two vegetables

e Milk and one fruit e One vegetable (with dif-

* Two fruits ferent types of vegetables
specified)

* Milk and one vegetable

(with different types of
vegetables specified)

or lunch) and relate the nutrient content to the preliminary nutrient targets
for the meal. The committee specifically considered nutrient shortfalls. In
these summaries, the term shortfall applies to nutrient contents that are
less than 80 percent of the Nutrient Target for the meal. As anticipated, the
vitamin E content of the meals is well below the nutrient target even before
testing the omission of any foods.

For breakfast, the omission of all fruit at breakfast leads to shortfalls
in dietary fiber, vitamins C and B, magnesium, and potassium. The omis-
sion of milk at breakfast leads to different shortfalls relative to the nutrient
targets for the three age-grade groups, but the vitamin D content would
be very low for all. The nutrients of concern may include vitamin A, cal-
cium, phosphorus, magnesium, and potassium, depending on the age-grade
group.

The committee noted that for lunch the omission of two vegetables
(that is, the case where no vegetables were selected by the student) causes
the meal’s content of fiber and potassium to be well under 80 percent of
the Nutrient Target for all grades; magnesium would be a shortfall nutrient
for high school students. Omitting milk leads to nutrient content that is
well under 80 percent of the target for calcium and phosphorus, and also
to shortfalls in potassium and/or riboflavin, depending on the age-grade
group. In addition, the vitamin D content of the meal would be very low.
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SUMMARY

This chapter describes the processes used to develop the Meal
Requirements—standards for meals as offered by the school and as selected
by the student. The committee used several types of analysis to inform deci-
sions related to meal patterns and additional specifications for standards
for menu planning (the as offered meal standards). It also used analytic
methods to address the question of what and how many food items might
be required for a meal to qualify for federal reimbursement under OVS
(the standards for meals as selected by students). Chapter 6 covers some
aspects of the iterative nature of the process and major challenges to the
development of the Meal Requirements. Recommendations for the Meal
Requirements appear in Chapter 7.
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Iterations—Achieving the Best
Balance of Nutrition, Student
Acceptance, Practicality, and Cost

The development of the Nutrient Targets and Meal Requirements in-
volved iterative processes (see Figure 2-2 in Chapter 2). The need for itera-
tion was especially evident in the development of the recommendations for
the standards for menu planning, which posed a number of major chal-
lenges. In many cases, the challenges related to the fact that menus that are
based on nutrition science alone are not necessarily appealing to students,
practical, or economical (or any combination of these). The challenges in-
cluded finding ways to design standards for menu planning that balanced
nutrition, student acceptance, practicality (including the consideration of
equipment and facilities), and labor and food cost; setting the specifications
for sodium; making recommendations for the definition of whole grain-rich
foods; and addressing nutrient shortfalls and overages. The task of address-
ing standards for meals as selected by students under the offer versus serve

provision of the law also posed challenges. Cost factors are addressed in
Chapter 8.

NUTRIENT CONTENT, PRACTICALITY, AND APPEAL
FOR THE STANDARDS OF MENU PLANNING

Amounts and types of foods specified in the initial revisions of the
standards for menu planning made menu writing difficult. Challenges arose
in determining the foods to include in the meat and meat alternates group;
determining the amounts of certain food groups to include by meal, day,
and week; and selecting acceptable forms of fluid milk. Some adjustment
was needed in the calorie levels. These topics are addressed briefly below.

107
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Foods in the Meat and Meat Alternates Group

The meat and meat alternates group in the current Meal Requirements
includes all the types of food listed in MyPyramid’s meat and beans group,
and it also includes cheese and yogurt. MyPyramid categorizes cheese and
yogurt in the milk group on the basis of nutrient content. Historically, these
dairy foods have been counted as meat alternates in both school breakfast
and lunch, and menu items such as a low-fat version of cheese pizza are
very popular.

It quickly became evident that counting cheese and yogurt as milk
substitutes rather than meat substitutes would complicate menu plannin