
June 14, 1996 / Vol. 45 / No. RR-9

Recommendations
and

Reports

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service

Centers for Disease Control
and Prevention (CDC)

Atlanta, Georgia 30333

Guidelines for School Health Programs

to Promote Lifelong Healthy Eating



The MMWR series of publications is published by the Epidemiology Program Office,

Centers for Disease Control and Prevention (CDC), Public Health Service, U.S. Depart-

ment of Health and Human Services, Atlanta, GA 30333.

Centers for Disease Control and Prevention.......................... David Satcher, M.D., Ph.D.

Director 

The material in this report was prepared for publication by:

 National Center for Chronic Disease Prevention

  and Health Promotion...............................................................James S. Marks, M.D.

Director 

  Division of Adolescent and School Health................................Lloyd J. Kolbe, Ph.D.

Director 

  Division of Nutrition and Physical Activity ................Frederick L. Trowbridge, M.D.

Director 

The production of this report as an MMWR serial publication was coordinated in:

 Epidemiology Program Office.................................... Stephen B. Thacker, M.D., M.Sc.

Director 

Richard A. Goodman, M.D., M.P.H.

Editor, MMWR Series 

  Scientific Information and Communications Program

   Recommendations and Reports................................... Suzanne M. Hewitt, M.P.A.

Managing Editor 

Elizabeth L. Hess

Project Editor 

Peter M. Jenkins

Visual Information Specialist 

SUGGESTED CITATION

Centers for Disease Control and Prevention. Guidelines for school health pro-

grams to promote lifelong healthy eating. MMWR 1996;45(No. RR-9): [inclusive

page numbers].

Copies can be purchased from Superintendent of Documents, U.S. Government

Printing Office, Washington, DC 20402-9325. Telephone: (202) 783-3238.

Use of trade names and commercial sources is for identification only and does not

imply endorsement by the Public Health Service or the U.S. Department of Health

and Human Services.



Contents

Introduction...........................................................................................................1

Effects of Diet on the Health, Growth, and Intellectual

Development of Young Persons......................................................................2

Effects of Childhood Eating Patterns on Chronic Disease

Risks of Adults ..................................................................................................5

Guidelines for Healthy Eating..............................................................................7

Eating Behaviors of Children and Adolescents in the

United States ....................................................................................................8

The Need for School-Based Nutrition Education...............................................9

Promoting Healthy Eating Through a Comprehensive School

Health Program ..............................................................................................10

Recommendations for School Health Programs Promoting

Healthy Eating ...............................................................................................11

Conclusion...........................................................................................................23

References...........................................................................................................24

Appendix A: Nutrition Education Resource List...............................................34

Appendix B: Youth Risk Behavior Surveillance System and

School Health Policies and Programs Study ...............................................36

Appendix C: Selected School-based Strategies

to Promote Healthy Eating.............................................................................37

Vol. 45 / No. RR-9 MMWR i



Technical Advisors for

Guidelines for School Health Programs

to Promote Lifelong Healthy Eating Patterns

Tom Baranowski, Ph.D.

University of Texas M.D. Anderson

 Cancer Center

Houston, TX

Isobel Contento, Ph.D.

Teachers College, Columbia University

New York, NY

Susan J. Crockett, Ph.D., R.D.

Syracuse University

Syracuse, NY

Shelley Evans, M.A., M.Ed., R.D.*

Pennsylvania State University

University Park, PA

Gail C. Frank, Dr.P.H., R.D.

California State University, Long Beach

Long Beach, CA

Leslie A. Lytle, Ph.D., R.D.

University of Minnesota 

Minneapolis, MN

Amanda Dew Manning

U.S. Department of Agriculture

Alexandria, VA

Jeannie McKenzie, Dr.P.H., R.D.*

Pennsylvania State University

University Park, PA

Deanna H. Montgomery, Ph.D., R.D.

University of Texas-Houston

Houston, TX

Rebecca M. Mullis, Ph.D., R.D.

Georgia State University

Atlanta, GA

Christine M. Olson, Ph.D., R.D.

Cornell University

Ithaca, NY

Cheryl L. Perry, Ph.D.

University of Minnesota

Minneapolis, MN

Ken Resnicow, Ph.D.

Emory University

Atlanta, GA

Thomas N. Robinson, M.D., M.P.H.

Stanford University

Palo Alto, CA

Barbara Shannon, Ph.D., R.D.*

Pennsylvania State University

University Park, PA

Howell Wechsler, Ed.D., M.P.H.*

Centers for Disease Control and

 Prevention

Atlanta, GA

*Assisted in the preparation of this report.

ii MMWR June 14, 1996



Participating Agencies and Organizations

American Academy of Pediatrics

American Association of Family and

Consumer Sciences

American Association of School

Administrators

American Cancer Society

American Dietetic Association

American Heart Association

American Public Health Association

American School Food Service

Association

American School Health Association

Association for the Advancement of

Health Education

Association of State and Territorial

Directors of Health Promotion

and Public Health Education

Association of State and Territorial

Health Officials

Association of State and Territorial

Public Health Nutrition Directors

Council of Chief State School Officers

Health Resources and Services

Administration (U.S. Department of

Health and Human Services [USDHHS])

Indian Health Service (USDHHS)

Maternal and Child Health

Interorganizational Nutrition Group

National Association of Elementary

School Principals

National Association of School Nurses

National Association of Secondary

School Principals

National Association of State Boards

of Education

National Association of State NET

Coordinators

National Cancer Institute (USDHHS)

National Congress of Parents and

Teachers

National Education Association

National Food Service Management

Institute

National Heart, Lung, and Blood

Institute (USDHHS)

National School Boards Association

National School Health Education

Coalition

Office of Disease Prevention and

Health Promotion (USDHHS)

Society for Nutrition Education

Society of State Directors of Health,

Physical Education, and Recreation

U.S. Department of Agriculture 

U.S. Department of Education

Vol. 45 / No. RR-9 MMWR iii



Guidelines for School Health Programs
to Promote Lifelong Healthy Eating

Summary

Healthy eating patterns in childhood and adolescence promote optimal child-

hood health, growth, and intellectual development; prevent immediate health

problems, such as iron deficiency anemia, obesity, eating disorders, and dental

caries; and may prevent long-term health problems, such as coronary heart dis-

ease, cancer, and stroke. School health programs can help children and

adolescents attain full educational potential and good health by providing them

with the skills, social support, and environmental reinforcement they need to

adopt long-term, healthy eating behaviors.

This report summarizes strategies most likely to be effective in promoting

healthy eating among school-age youths and provides nutrition education

guidelines for a comprehensive school health program. These guidelines are

based on a review of research, theory, and current practice, and they were devel-

oped by CDC in collaboration with experts from universities and from national,

federal, and voluntary agencies.

The guidelines include recommendations on seven aspects of a school-based

program to promote healthy eating: school policy on nutrition, a sequential, co-

ordinated curriculum, appropriate instruction for students, integration of school

food service and nutrition education, staff training, family and community in-

volvement, and program evaluation.

INTRODUCTION
School-based programs can play an important role in promoting lifelong healthy

eating. Because dietary factors “contribute substantially to the burden of preventable

illness and premature death in the United States,” the national health promotion and

disease prevention objectives encourage schools to provide nutrition education from

preschool through 12th grade (1 ). The U.S. Department of Agriculture’s (USDA) Nutri-

tion Education and Training (NET) Program urges “nutrition education [to] be a major

educational component of all child nutrition programs and offered in all schools, child

care facilities, and summer sites” by the year 2000 (2 ). Because diet influences the

potential for learning as well as health, an objective of the first national education goal

is that children “receive the nutrition and health care needed to arrive at school with

healthy minds and bodies” (3 ).

The recommendations in this report are intended to help personnel and policymak-

ers at the school, district, state, and national levels meet the national health objectives

and education goals by implementing school-based nutrition education policies and

programs. This report may also be useful to students, to parents, and to personnel in

local and state health departments, community-based health and nutrition programs,

pediatric clinics, and training institutions for teachers and public health professionals.

These recommendations complement CDC guidelines for school health programs to
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prevent the spread of acquired immunodeficiency syndrome (AIDS) (4 ), to prevent

tobacco use and addiction (5 ), and to promote physical activity (6 ). 

In this report, nutrition education refers to a broad range of activities that promote

healthy eating behaviors. The nutrition education guidelines focus largely on class-

room instruction, but they are relevant to all components of a comprehensive school

health program—health education; a healthy environment; health services; counsel-

ing, psychological, and social services; integrated school and community efforts;

physical education; nutrition services; and school-based health promotion for faculty

and staff (7 ). Although the meals served by school food service programs are an im-

portant part of a school health program, this report does not provide specific recom-

mendations related to purchasing and preparing food for school meals. Detailed

information on this topic is available from many other publications (8–19 ) and infor-

mation sources (see Appendix A). These guidelines also do not address the specific

nutrition education and counseling needs of pregnant adolescents (20,21 ) or young

persons with special needs (22–28 ).

These guidelines are based on a synthesis of research, theory, and current practice

and are consistent with the principles of the national health education standards (29 ),

the opportunity-to-learn standards for health education (29 ), the position papers of

leading voluntary organizations involved in child nutrition (30 ), and the national ac-

tion plan to improve the American diet (31 ). To develop these guidelines, CDC con-

vened meetings of experts in nutrition education, reviewed published research,

considered the recommendations of national policy documents (1,32–35 ), and con-

sulted with experts from national, federal, and voluntary organizations.

EFFECTS OF DIET ON THE HEALTH, GROWTH, AND
INTELLECTUAL DEVELOPMENT OF YOUNG PERSONS

School-based nutrition education can improve dietary practices that affect young

persons’ health, growth, and intellectual development. Immediate effects of unhealthy

eating patterns include undernutrition, iron deficiency anemia, and overweight and

obesity.

Undernutrition
Even moderate undernutrition can have lasting effects on children’s cognitive de-

velopment and school performance (36 ). Chronically undernourished children attain

lower scores on standardized achievement tests, especially tests of language ability

(37 ). When children are hungry or undernourished, they have difficulty resisting infec-

tion and therefore are more likely than other children to become sick, to miss school,

and to fall behind in class (36,37 ); they are irritable and have difficulty concentrating,

which can interfere with learning (38 ); and they have low energy, which can limit their

physical activity (38 ). Some reports have estimated that millions of children in the

United States experience hunger over the course of a year (39 ), but no scientific con-

sensus currently exists on how to define or measure hunger (1 ).

Skipping breakfast can adversely affect children’s performance in problem-solving

tasks (40–42 ). A study of low-income elementary school students indicated that those

who participated in the School Breakfast Program had greater improvements in stand-
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ardized test scores and reduced rates of absence and tardiness than did children who

qualified for the program but did not participate (43 ). Twelve percent of students re-

ported skipping breakfast the day before one national survey was taken (44 ); 40% of

8th- and 10th-grade students in another study reported having eaten breakfast on ≤2

days the week before the survey (45 ). Strategies to encourage adequate nutrition

among young persons include the following:

• Promote participation in USDA food assistance programs (e.g., the School Break-

fast Program and School Lunch Program, the Summer Food Service Program,

and the Child and Adult Care Food Program).

• Advise parents and guardians about community-based food supplementation

programs (e.g., food stamps; local food pantries; and the Special Supplemental

Nutrition Program for Women, Infants, and Children [WIC]).

• Educate students and their families about the importance of eating breakfast.

Iron Deficiency Anemia
Iron deficiency anemia is the most common cause of anemia in the United States

(33 ). Iron deficiency hampers the body’s ability to produce hemoglobin, which is

needed to carry oxygen in the blood. This deficiency can increase fatigue, shorten

attention span, decrease work capacity, reduce resistance to infection, and impair in-

tellectual performance (33,46 ). Among school-age youths, female adolescents are at

greatest risk for iron deficiency. Approximately 1% of elementary school-age children

and 2%–4% of adolescent girls ages 12–19 years show evidence of iron deficiency

anemia (47 ). To prevent iron deficiency, children and adolescents should eat adequate

amounts of foods high in iron and in vitamin C, which helps the body absorb iron

efficiently (33 ).

Overweight and Obesity*
Overweight and obesity are increasing among children and adolescents in the

United States (48–52 ). The prevalence of overweight among youths ages 6–17 years

in the United States has more than doubled in the past 30 years; most of the increase

has occurred since the late 1970s (52 ). Approximately 4.7 million, or 11%, of youths

ages 6–17 years are seriously overweight (52 ). Obesity in young persons is related to

elevated blood cholesterol levels (53–56 ) and high blood pressure (57–59 ), and some

very obese youths suffer from immediate health problems (e.g., respiratory disorders,

orthopedic conditions, and hyperinsulinemia) (60 ). Being overweight during child-

hood and adolescence has been associated with increased adult mortality (61,62 ).

Furthermore, obese children and adolescents are often excluded from peer groups

and discriminated against by adults, experience psychological stress, and have a poor

*Obesity refers to an excess of total body fat. Body fat content is usually estimated by one of
two techniques, measuring skinfold thickness or computing the ratio of body weight to height.
Researchers who use weight-to-height ratios tend to use the term “overweight” instead of
“obesity.” Although weight-to-height ratios correlate highly with body fat, they do not distin-
guish between body fat and lean body tissue: excess fat tissue is generally assumed to account
for the additional weight, but excess weight can also include lean body mass or a large body
frame (33 ).
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body image and low self-esteem (63,64 ). Increased physical activity and appropriate

caloric intake are recommended for preventing and reducing obesity (35 ). CDC’s

guidelines for school and community health programs to promote physical activity

among youths address strategies for increasing physical activity among young per-

sons (6 ).

Unsafe Weight-Loss Methods
Many young persons in the United States practice unsafe weight-loss methods.

Deliberately restricting food intake over long periods can lead to poor growth and

delayed sexual development (65 ). Data from one study indicated that the rate of

smoking initiation is higher for adolescent girls who diet or who are concerned about

their weight than for nondieters or girls having few weight concerns (66 ), and another

study indicated that many white female high school students who smoke report using

smoking to control their appetite and weight (67 ). Harmful weight loss practices have

been reported among girls as young as 9 years old (68,69 ). Young persons involved in

certain competitive sports and dancing are particularly at risk for unsafe weight con-

trol practices (70 ). A national survey of 8th- and 10th-grade students found that 32%

skipped meals, 22% fasted, 7% used diet pills, 5% induced vomiting after meals, and

3% used laxatives to lose weight (45 ). Children and adolescents should learn about

the dangers of unsafe weight-loss methods and about safe ways to maintain a healthy

weight. The emphasis of society in the United States on thinness should be chal-

lenged, and young persons need to develop a healthy body image (71 ).

Eating Disorders
Eating disorders (e.g., anorexia nervosa and bulimia nervosa) are psychological

disorders characterized by severe disturbances in eating behavior. Anorexia nervosa

is characterized by a refusal to maintain a minimally normal body weight, and bulimia

nervosa is characterized by repeated episodes of binge eating followed by compensa-

tory behaviors such as self-induced vomiting (72 ). Eating disorders often start in ado-

lescence, and >90% of cases occur among females (72 ). Anorexia nervosa and

bulimia nervosa affect as many as 3% of adolescent and young adult females, and the

incidence of anorexia nervosa appears to have increased in recent decades (72 ). Com-

pared with adolescents who have normal eating patterns, adolescents who have eat-

ing disorders tend to have lower self-esteem; a negative body image; and feelings of

inadequacy, anxiety, social dysfunction, depression, and moodiness (73 ). Eating dis-

orders can cause many severe complications, and mortality rates for these disorders

are among the highest for any psychiatric disorder (74 ). Persons who have eating

disorders should receive immediate medical and psychological treatment.

Dental Caries
Dental caries is perhaps the most prevalent of all diseases (1 ). It affects 50.1% of

youths ages 5–17 years and 84.4% of youths age 17 years (75 ). More than 50 million

hours of school time are lost annually because of dental problems or dental visits

(76) . Dental caries is a progressive disease, which, if left untreated, can result in acute

infections, pain, costly treatment, and tooth loss. A strong link exists between sugar
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consumption and dental caries (33 ). To prevent dental caries, children and adoles-

cents should drink fluoridated water, use fluoridated toothpaste, brush and floss their

teeth regularly, have dental sealants applied to the pits and fissures of their teeth, and

consume sugars in moderation (1 ).

EFFECTS OF CHILDHOOD EATING PATTERNS ON CHRONIC
DISEASE RISKS OF ADULTS

Nutrition education also should focus on preventing children and adolescents from

developing chronic diseases during adulthood. Some of the physiological processes

that lead to diet-related chronic disease begin in childhood. For example, autopsy

studies have demonstrated that early indicators of atherosclerosis (the hardening of

the arteries that is the most common cause of coronary heart disease [CHD]) begin in

youth (77–83 ) and are related to blood cholesterol levels in young persons (79,81–83).

Unhealthy eating practices that contribute to chronic disease are established early in

life; young persons having unhealthy eating habits tend to maintain these habits as

they age (84 ). Thus, it is efficacious to teach persons healthy eating patterns when

they are young; high-risk eating behaviors and physiological risk factors are difficult to

change once they are established during youth. 

Diet-related risk factors for cardiovascular disease (e.g., high blood cholesterol

level, high blood pressure, and overweight) are common in youths in the United

States (34,52,85–90 ). Compared with their peers, children and adolescents who have

high blood cholesterol (34,91–96 ), have high blood pressure (97,98 ), or are obese

(91,99–103 ) are more likely to have these risk factors during adulthood. Poor diet and

inadequate physical activity together account for at least 300,000 deaths in the United

States annually and are second only to tobacco use as the most prominent identifiable

contributor to premature death (104 ). Interventions that promote healthy eating and

physical activity behaviors during childhood and adolescence may not only prevent

some of the leading causes of illness and death but also decrease direct health-care

costs and improve quality of life.

Diet is a known risk factor for the development of the nation’s three leading causes

of death: CHD, cancer, and stroke (33 ). Other health problems of adulthood associated

with diet are diabetes, high blood pressure, overweight, and osteoporosis. 

Coronary Heart Disease
CHD kills more persons in the United States than any other disease does (1 ). Diet-

related risk factors for CHD include high blood cholesterol, high blood pressure, and

obesity. These risk factors can be reduced by consuming less fat (particularly satu-

rated fat) and cholesterol and by increasing physical activity (105 ). 

Cancer
One out of every five deaths in the United States is attributable to cancer (106 ).

Dietary factors have been associated with several types of cancer, including colon,

breast, and prostate (33 ). All cancer deaths in the United States might be reduced as

much as 35% through dietary changes (107,108 ). The risk for some types of cancer

may be reduced by maintaining a healthy weight; limiting consumption of fat, alcohol,
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and salt-cured, salt-pickled, or smoked foods; and eating more foods that protect the

body against cancer (fruits, vegetables, whole grain cereals, and other high-fiber

foods) (109 ). The National Cancer Institute advises eating at least five servings of

fruits and vegetables each day (110 ).

Stroke
Cerebrovascular disease, or stroke, is the third leading cause of death in the United

States and a major cause of illness and disability (111 ). The most important risk factor

for stroke is high blood pressure, which often can be controlled or prevented by adopt-

ing a healthy diet and maintaining a healthy weight (112 ). The risk for stroke can be

reduced by consuming less sodium, increasing physical activity, and maintaining a

healthy body weight.

Diabetes
Diabetes is the seventh leading cause of death in the United States (104 ). CHD is

two to four times more common and stroke is two to six times more common in per-

sons who have diabetes than in persons who do not have diabetes (113 ). Diabetes

can lead to blindness, kidney disease, and nerve damage (113 ). Non-insulin-depend-

ent diabetes mellitus, which affects approximately 90% of persons who have diabetes,

is often associated with obesity (114 ). Maintaining a desirable body weight through

physical activity and modest caloric restriction is important in preventing diabetes and

controlling its complications (114 ).

High Blood Pressure
High blood pressure is a major cause of CHD, stroke, and kidney failure. About one

in four adults in the United States has high blood pressure (115 ). Persons who have

high blood pressure have three to four times the risk of developing CHD and as much

as seven times the risk of stroke as do those who have normal blood pressure (116 ).

Persons can reduce their risk for high blood pressure by consuming less sodium, in-

creasing physical activity, and maintaining a healthy body weight. A diet high in potas-

sium may help reduce the risk of high blood pressure (117 ). 

Overweight
In the United States, about one in three adults is overweight (118 ), and these per-

sons are at increased risk for CHD, some types of cancer, stroke, diabetes mellitus,

high blood pressure, and gallbladder disease (33 ). Overall risk for premature death is

increased by excess weight; the risk increases as severity of overweight increases

(33) . The best way to lose weight is to increase physical activity and control caloric

intake, preferably by adopting a diet that is low in fat and high in vegetables, fruits,

and grains (35 ).

Osteoporosis 
Osteoporosis is a decrease in the amount of bone so severe that the bone fractures

easily. About 1.3 million bone fractures, including many fatal hip fractures, occur per
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year in persons ≥45 years of age (33 ). Low dietary calcium, a mineral essential for

bone growth, may be associated with an increased risk for osteoporosis (33 ). For fe-

males especially, eating enough calcium is particularly important during childhood,

adolescence, and young adulthood—when bones approach their maximum density—

to reduce the risk for osteoporosis later in life (1,119–122 ). Regular weight-bearing

exercises also can help prevent osteoporosis (33 ).

GUIDELINES FOR HEALTHY EATING
To prevent certain diseases and to promote good health, persons >2 years of age

should follow the seven recommendations that constitute the Dietary Guidelines for

Americans (35 ). These guidelines are developed by the USDA and USDHHS and are

published every 5 years. They are based on extensive reviews of hundreds of studies

conducted over many years and represent the best current advice that nutrition scien-

tists can give. The guidelines are consistent with dietary recommendations made by

major health promotion organizations, including the National Research Council (32 ),

the National Cholesterol Education Program of the National Institutes of Health

(34,105 ), the National Cancer Institute (109 ), the American Cancer Society (123 ), and

the American Heart Association (124 ).

The principles contained in the Dietary Guidelines for Americans should be the pri-

mary focus of school-based nutrition education. By enabling young persons to adopt

practices consistent with the guidelines, schools can help the nation meet its health

objectives (1 ), which were designed to guide health promotion and disease preven-

tion policy and programs at the federal, state, and local level throughout the 1990s.

Objective 2.19 is to “increase to at least 75 percent the proportion of the Nation’s

schools that provide nutrition education from preschool through 12th grade, prefer-

ably as part of quality school health education” (1 ). The six relevant dietary guidelines

are (a) eat a variety of foods; (b) balance the food you eat with physical activity—main-

tain or improve your weight; (c) choose a diet with plenty of grain products, vegeta-

bles, and fruits; (d) choose a diet low in fat, saturated fat, and cholesterol; (e) choose a

diet moderate in sugars; and (f) choose a diet moderate in salt and sodium. (The sev-

enth recommendation concerns adults and alcoholic beverages.) Enabling children

and adolescents to follow these guidelines can help the nation achieve these national

health objectives for the year 2000 (1 ):

 2.3 Reduce overweight to a prevalence of ≤20% among people aged 20 and older

and ≤15% among adolescents aged 12 through 19. 

 2.5 Reduce average dietary fat intake to ≤30% of calories and average saturated fat

intake to ≤10% of calories among people aged two and older.

 2.6 Increase complex carbohydrates and fiber-containing foods in the diets of adults

to five or more daily servings for vegetables (including legumes) and fruits and

to six or more daily servings for grain products.

 2.7 Increase to ≥50% the proportion of overweight people aged 12 and older who

have adopted sound dietary practices combined with regular physical activity to

attain an appropriate body weight.

 2.8 Increase calcium intake so ≥50% of youth aged 12 through 24 and ≥50% of preg-

nant and lactating women consume three or more servings daily of foods rich in

calcium, and ≥50% of people aged ≥25 consume two or more servings daily.
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 2.9 Decrease salt and sodium intake so that ≥65% of home meal preparers prepare

foods without adding salt, ≥80% of people avoid using salt at the table, and ≥40%

of adults regularly purchase foods modified or lower in sodium.

The Food Guide Pyramid (Figure 1) was designed by the USDA and USDHHS to

help persons follow the Dietary Guidelines for Americans. Schools can use the pyra-

mid to illustrate the concepts of variety (eat different foods from among and within the

food groups), moderation (limit the consumption of foods high in fat and added sug-

ars), and proportionality (eat relatively greater amounts of foods from the groups that

are lower in the pyramid: grains, vegetables, and fruits) (125 ). Other educational ma-

terials supplement the pyramid by listing low-fat choices within each food group (35 ).

EATING BEHAVIORS OF CHILDREN AND ADOLESCENTS IN
THE UNITED STATES

Many young persons in the United States do not follow the recommendations of

the Dietary Guidelines for Americans or the Food Guide Pyramid. On average, children

and adolescents consume too much fat, saturated fat, and sodium and not enough

fruits, vegetables, or calcium (44,126–129 ; CDC, unpublished data). Children and ado-

lescents obtain 33%–35% of their calories from fat and 12%–13% from saturated fat

FIGURE 1. The Food Guide Pyramid — a guide to daily choices
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(above the recommended levels of 30% and 10%, respectively) (44,128,129 ). Only

16% of children ages 6–11 years and 15% of adolescents ages 12–19 years meet the

recommendation for total fat intake; only 9% of children and 7% of adolescents meet

the recommendation for saturated fat intake (130 ). Almost one-half of 8th- and 10th-

grade students eat three or more snacks a day, and most of these snacks are high in

fat, sugar, or sodium (45 ).

Unpublished data from CDC’s 1993 Youth Risk Behavior Survey indicated that, on

the day before the survey, 41% of high school students in the United States ate no

vegetables and 42% ate no fruits (127 ) (Appendix B). An analysis of a nationally rep-

resentative sample of youths ages 2–18 years indicated that, over a 3-day period, the

youths ate only 3.6 servings of fruits and vegetables daily and that fried potatoes ac-

counted for a large proportion of the vegetables consumed, 20.4% of the youths ate

the recommended five or more servings of fruits and vegetables daily, 50.8% ate

fewer than one serving of fruit per day, and 29.3% ate fewer than one serving per day

of vegetables that were not fried (131 ). Adolescent females eat considerably less cal-

cium and iron than recommended by the Food and Nutrition Board of the National

Research Council (126,129 ). 

Children and adolescents appear to be familiar with the general relationship be-

tween nutrition and health but are less aware of the relationship between specific

foods and health. For example, young persons understand the importance of limiting

fat, cholesterol, and sodium in one’s diet, but they do not know which foods are high

in fat, cholesterol, sodium, or fiber (45,132,133 ). One study indicated that adolescents

were well-informed about good nutrition and health but did not use their knowledge

to make healthy food choices (134 ). 

THE NEED FOR SCHOOL-BASED NUTRITION EDUCATION
Young persons need nutrition education to help them develop lifelong eating pat-

terns consistent with the Dietary Guidelines for Americans and the Food Guide Pyra-

mid. Schools are ideal settings for nutrition education for several reasons:

• Schools can reach almost all children and adolescents.

• Schools provide opportunities to practice healthy eating. More than one-half of

youths in the United States eat one of their three major meals in school, and 1 in

10 children and adolescents eats two of three main meals in school (135 ). 

• Schools can teach students how to resist social pressures. Eating is a socially

learned behavior that is influenced by social pressures. School-based programs

can directly address peer pressure that discourages healthy eating and harness

the power of peer pressure to reinforce healthy eating habits. 

• Skilled personnel are available. After appropriate training, teachers can use their

instructional skills and food service personnel can contribute their expertise to

nutrition education programs. 

• Evaluations suggest that school-based nutrition education can improve the eat-

ing behaviors of young persons (136–138 ). 
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School-based nutrition education is particularly important because today’s children

and adolescents frequently decide what to eat with little adult supervision (139 ). The

increase in one-parent families or families having two working parents and the avail-

ability of convenience foods and fast-food restaurants inhibit parents’ monitoring of

their children’s eating habits.

Young persons’ food choices are influenced by television advertisements for low-

nutritive foods. Young persons see about one food advertisement for every 5 minutes

of Saturday morning children’s shows (140 ). Most of the foods advertised during chil-

dren’s programming are high in fat, sugar, or sodium; practically no advertisements

are for healthy foods such as fruits and vegetables (140–142 ). Studies have indicated

that, compared with those who watch little television, children and adolescents who

watch more television are more likely to have unhealthy eating habits and unhealthy

conceptions about food (143 ), ask their parents to buy foods advertised on television

(144 ), and eat more fat (145 ). Some studies of young persons have found that televi-

sion watching is directly associated with obesity (146–149 ). Because youths in the

United States spend, on average, more than 20 hours a week watching television

(150)—more time over the course of the year than they are in school (141 )—school-

based programs should help counter the effect of television on young persons’ eating

habits.

Schools are a critical part of the social environment that shapes young persons’

eating behaviors and can therefore play a large role in helping improve their diet.

However, schools cannot achieve this goal on their own when the cultural milieu has

a large influence on food-related beliefs, values, and practices (30,138 ). Families, food

stores, restaurants, the food industry, religious institutions, community centers, gov-

ernment programs, and the mass media must also support the principles of the Die-

tary Guidelines for Americans. The USDA’s Team Nutrition (see Appendix A) seeks to

gain the support of many sectors of society for improving the diet of young persons

by creating innovative public and private partnerships that promote healthy food

choices through the media, schools, families, and community (151 ).

PROMOTING HEALTHY EATING THROUGH A
COMPREHENSIVE SCHOOL HEALTH PROGRAM

In the school environment, classroom lessons alone might not be enough to effect

lasting changes in students’ eating behaviors (30 ); students also need access to

healthy food and the support of persons around them (137 ). The influence of school

goes beyond the classroom and includes normative messages from peers and adults

regarding foods and eating patterns. Students are more likely to receive a strong, con-

sistent message when healthy eating is promoted through a comprehensive school

health program.

A comprehensive school health program empowers students with not only the

knowledge, attitudes, and skills required to make positive health decisions but also the

environment, motivation, services, and support necessary to develop and maintain

healthy behaviors (152 ). A comprehensive school health program includes health

education; a healthy environment; health services; counseling, psychological, and so-

cial services; integrated school and community efforts; physical education; nutrition

services; and a school-based health program for faculty and staff (7 ). Each compo-
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nent can contribute to integrated efforts that promote healthy eating. For example,

classroom lessons on nutrition can be supported by

• schools providing appealing, low-fat, low-sodium foods in vending machines

and at school meetings and events;

• school counselors and nurses providing guidance on health and, if necessary,

referrals for nutritional problems; 

• community organizations providing counseling or nutrition education cam-

paigns;

• physical education instructors helping students understand the relationship be-

tween nutrition and physical activity;

• school food service personnel serving healthy, well-balanced meals in the cafete-

ria; and 

• school personnel acting as role models for healthy eating (153 ).

The USDA is promoting health-enhancing changes in the food service component of

the school health program by requiring schools to serve meals that comply with the

Dietary Guidelines for Americans (154 ) and by providing technical support to schools

through Team Nutrition (151 ).

RECOMMENDATIONS FOR SCHOOL HEALTH PROGRAMS
PROMOTING HEALTHY EATING 

Based on the available scientific literature, national nutrition policy documents, and

current practice, these guidelines provide seven recommendations for ensuring a

quality nutrition program within a comprehensive school health program. These rec-

ommendations address school policy on nutrition, a sequential, coordinated curricu-

lum, appropriate and fun instruction for students, integration of school food service

and nutrition education, staff training, family and community involvement, and pro-

gram evaluation. Strategies that schools can use to achieve these recommendations

are available (Appendix C). However, local school systems need to assess the nutrition

needs and issues particular to their communities, and they need to work with key

school- and community-based constituents, including students, to develop the most

effective and relevant nutrition education plans for their communities. Vigorous, coor-

dinated, and sustained support from communities, local and state education and

health agencies, institutions of higher education, and national organizations also is

necessary to ensure success (29 ). 

1. Policy: Adopt a coordinated school nutrition policy that promotes healthy eating

through classroom lessons and a supportive school environment.

2. Curriculum for nutrition education: Implement nutrition education from pre-

school through secondary school as part of a sequential, comprehensive school

health education curriculum designed to help students adopt healthy eating be-

haviors.
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3. Instruction for students: Provide nutrition education through developmentally

appropriate, culturally relevant, fun, participatory activities that involve social

learning strategies.

4. Integration of school food service and nutrition education: Coordinate school

food service with nutrition education and with other components of the compre-

hensive school health program to reinforce messages on healthy eating.

5. Training for school staff: Provide staff involved in nutrition education with ade-

quate preservice and ongoing in-service training that focuses on teaching strate-

gies for behavioral change.

6. Family and community involvement: Involve family members and the commu-

nity in supporting and reinforcing nutrition education.

7. Program evaluation: Regularly evaluate the effectiveness of the school health

program in promoting healthy eating, and change the program as appropriate to

increase its effectiveness.

Recommendation 1. Policy: Adopt a coordinated school
nutrition policy that promotes healthy eating through
classroom lessons and a supportive school environment.

Rationale for the Policy

A coordinated school nutrition policy, particularly as part of an overall school

health policy, provides the framework for implementing the other six recommenda-

tions and ensures that students receive nutrition education messages that are rein-

forced throughout the school environment. For example, such a policy would address

nutrition education classes; school lunch and breakfast; classroom snacks and parties;

use of food to reward or discipline; and food sold in vending machines, at school

stores, snack bars, sporting events, and special activities, and as part of fundraising

activities. The school environment can powerfully influence students’ attitudes, pref-

erences, and behaviors related to food (137 ). Without a coordinated nutrition policy,

schools risk negating the health lessons delivered in the classroom and cafeteria by

allowing actions that discourage healthy eating behaviors.

Developing the Policy

A school nutrition policy should be a brief document that incorporates input from

all relevant constituents of the school community: students, teachers, coaches, staff,

administrators, food service personnel, nurses, counselors, public health profession-

als, and parents. The policy should meet local needs and be adapted to the health

concerns, food preferences, and dietary practices of different ethnic and socioeco-

nomic groups. Technical assistance for assessing nutrition education needs is avail-

able through the state NET Program (155 ). Schools might consider using one or more

of the following techniques to assess their particular needs:

• Interview nutrition professionals to learn more about local eating habits and to

identify materials and services available for youths and adults. Schools might

interview representatives from the school food service program; the state NET

Program; the nutrition unit within the State Department of Health; the district or
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state school health coordinator; the local WIC program and Cooperative Exten-

sion nutrition education program; the state or local chapters of the American

Cancer Society, American Dietetic Association, and the American Heart Associa-

tion; nutrition councils or coalitions; university research programs; organizations

with special insights into the particular nutrition education needs of cultural and

ethnic minorities; or businesses that offer nutrition-related services or food prod-

ucts.

• Interview food service staff about students’ eating practices in the school cafete-

ria.

• Observe the school cafeteria, the teachers’ lunchroom, and other areas in the

school where food is available.

• Review nutrition curricula used by teachers.

• Survey teachers to determine how nutrition is taught, whether teachers use food

for reward or punishment, and the level of interest of teachers in nutrition or

wellness programs for themselves.

• Survey students to determine their dietary preferences and what types of healthy

changes in school food they most want.

The policy plan should include means of obtaining follow-up input from all parties

and means of revising the plan as needed. Student involvement is critical to the suc-

cess of a nutrition policy. A nutrition advisory committee or a nutrition subcommittee

of the school health advisory council having student members can develop and prom-

ulgate a coordinated school nutrition policy. Technical assistance in forming a school

nutrition advisory committee is available from the American School Food Service As-

sociation (Appendix A). Successful implementation of a nutrition policy also requires

the active support of school and district educational leadership.

Content of the Policy

The written policy should describe the importance of the nutrition component

within the comprehensive school health program. This section can briefly describe the

role of good nutrition in promoting childhood growth, health, and learning; discuss

the role of child and adolescent nutrition in reducing the risk for chronic diseases of

adulthood; identify the importance of establishing a school environment that supports

healthy eating choices by young persons; and generate support for the policy by iden-

tifying how improvements in student nutrition can satisfy the needs of different con-

stituents of the school community (e.g., students, teachers, and food service

personnel). An optimal policy on nutrition should publicly commit the school to pro-

viding adequate time for a curriculum on nutrition, serving healthy and appealing

foods at school, developing food-use guidelines for teachers, supporting healthy

school meals, and establishing links with nutrition service providers.

Curriculum. Adequate time should be allocated for nutrition education throughout the

preschool, primary, and secondary school years as part of a sequential, comprehen-

sive school health education program. In addition, teachers should be adequately

trained to teach nutrition and be provided with ongoing in-service training.

Vol. 45 / No. RR-9 MMWR 13



Healthy
†
 and appealing foods. Healthy and appealing foods should be available in

meals, a la carte items in the cafeteria, snack bars, and vending machines (Exhibit 1);

as classroom snacks; and at special events, athletic competitions, staff meetings, and

parents’ association meetings. In addition, schools should discourage the sale of

foods high in fat, sodium, and added sugars (e.g., candy, fried chips, and soda) on

school grounds and as part of fundraising activities. Although selling low-nutritive

foods may provide revenue for school programs, such sales tell students that it is

acceptable to compromise health for financial reasons (158 ). The school thereby risks

contradicting the messages on healthy eating given in class. If schools contract with

food service management companies to supply meals, the contractors should be re-

quired to serve appealing, low-fat, low-sodium meals that comply with the standards

of the Dietary Guidelines for Americans.

†As defined by the U.S. Food and Drug Administration (156,157 ) in its food label regulations,
a “healthy” food must be low in fat (≤3 g per serving), be low in saturated fat (≤1 g per serving),
contain limited amounts of cholesterol (≤60 mg per serving for a single-item food), and contain
limited amounts of salt (≤480 mg per serving until 1998, when the criterion for a single-item
food will decrease to ≤360 mg per serving). In addition, single-item foods that are not raw
fruits or vegetables must provide ≥10% of the daily value of one or more of the following
nutrients: vitamin A, vitamin C, iron, calcium, protein, and fiber. Criteria for products that
include more than one type of food (e.g., macaroni and cheese) vary depending on the food.

EXHIBIT 1: Sample List of Vending Machine Foods Low in Saturated Fat (34 )

Canned fruit

Fresh fruit (e.g., apples and oranges)*

Fresh vegetables (e.g., carrots)

Fruit juice and vegetable juice

Low-fat crackers and cookies, such as fig bars and gingersnaps

Pretzels

Bread products (e.g., bread sticks, rolls, bagels, and pita bread)

Ready-to-eat, low-sugar cereals

Granola bars made with unsaturated fat

Low-fat (1%) or skim milk*

Low-fat or nonfat yogurt*

Snack mixes of cereal and dried fruit with a small amount of nuts and seeds†

Raisins and other dried fruit†

Peanut butter and low-fat crackers§

*These foods are appropriate if the vending machine is refrigerated.
†Some schools might not want to offer these items because these foods can contribute to
dental caries.

§Some schools might not want to offer peanut butter; although it is low in saturated fatty
acids, peanut butter is high in total fat.
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Food use guidelines for teachers. Schools should discourage teachers from using

food for disciplining or rewarding students. Some teachers give students low-nutritive

foods, such as candy, as a reward for good behavior, and punish misbehaving stu-

dents by denying a low-nutritive treat (159 ). These practices reinforce students’

preferences for low-nutritive foods and contradict what is taught during nutrition edu-

cation. Schools should recommend that both teachers and parents serve healthy party

snacks and treats (160 ).

Support for healthy school meals. Starting with the 1996–1997 school year, schools

will be required to serve meals that comply with the standards of the Dietary Guide-

lines for Americans (154 ). To encourage students to participate in school meal

programs and to make healthy choices in cafeterias, schools can use marketing-style

incentives and promotions (13,14,135,161 ); use healthy school meals as examples in

class; educate parents about the value of healthy school meals; involve students and

parents in planning meals; and have teachers, administrators, and parents eat in the

cafeteria and speak favorably about the healthy meals available there. Students

should also be given adequate time and space to eat meals in a pleasant and safe

environment (162 ). 

Links with nutrition service providers. Schools should establish links with qualified

public health and nutrition professionals who can provide screening, referral, and

counseling for nutritional problems (30,163 ); inform families about supplemental nu-

trition services available in the community, such as WIC (164 ), food stamps, local food

pantries, the Summer Food Service Program, and the Child and Adult Care Food Pro-

gram; and implement nutrition education and health promotion activities for school

faculty, other staff, school board members, and parents. These links can help prevent

and resolve nutritional problems that can impair a student’s capacity to learn, demon-

strate the value placed on good nutrition for the entire school community, and help

adults serve as role models for school-age youths. 

Recommendation 2. Curriculum for nutrition education:
Implement nutrition education from preschool through
secondary school as part of a sequential, comprehensive
school health education curriculum designed to help students
adopt healthy eating behaviors. 

Nutrition Education as Part of a Comprehensive School Health
Education Program

Nutrition education should be part of a comprehensive health education curriculum

that focuses on understanding the relationship between personal behavior and health.

This curriculum should give students the knowledge and skills they need to be “health

literate,” as delineated by the national health education standards (29 ) (Exhibit 2). The

comprehensive health education approach is important to nutrition education be-

cause
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• unhealthy eating behaviors may be interrelated with other health risk factors

(e.g., cigarette smoking and sedentary lifestyle) (165 ),

• nutrition education shares many of the key goals of other health education con-

tent areas (e.g., raising the value placed on health, taking responsibility for one’s

health, and increasing confidence in one’s ability to make health-enhancing be-

havioral changes), and

• state-of-the-art nutrition education uses many of the social learning behavioral

change techniques used in other health education domains. 

Therefore, nutrition education activities can reinforce, and be reinforced by, activities

that address other health education topics as well as health in general.

Linking nutrition and physical activity is particularly important because of the rising

proportion of overweight youths in the United States. Nutrition education lessons

should stress the importance of combining regular physical activity with sound nutri-

tion as part of an overall healthy lifestyle. Physical education classes, in turn, should

include guidance in food selection (6 ).

Sequential Lessons and Adequate Time

Students who receive more lessons on nutrition have more positive behavioral

changes than students who have fewer lessons (166,167 ). To achieve stable, positive

changes in students’ eating behaviors, adequate time should be allocated for nutrition

education lessons. The curriculum should be sequential from preschool through sec-

ondary school; attention should be paid to scope and sequence. When designing the

curriculum, schools should assess and address their students’ needs and concerns. A

curriculum targeted to a limited number of behaviors might make the most effective

use of a scarce instructional time available for nutrition education (136 ).

EXHIBIT 2: National Health Education Standards (29 )

1. Students will comprehend concepts related to health promotion and dis-

ease prevention.

2. Students will be able to access valid health information and health-

promoting products and services.

3. Students will be able to practice health-enhancing behaviors and reduce

health risks.

4. Students will analyze the influence of culture, media, technology, and

other factors on health.

5. Students will be able to use interpersonal communication skills to enhance

health.

6. Students will be able to use goal-setting and decision-making skills to en-

hance health.

7. Students will be able to advocate for personal, family, and community

health.
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To maximize classroom time, nutrition education can be integrated into the lesson

plans of other school subjects; for example, math lessons could analyze nutrient in-

take or reading lessons could feature texts on nutrition (168 ). Little research on the

integrated approach has been conducted (137 ), but embedding information on nutri-

tion in other courses probably reinforces the goals of nutrition education. However,

the exclusive use of an integrative approach might sacrifice key elements of an effec-

tive nutrition education program (e.g., adequate time, focusing on behaviors and skill-

building, attention to scope and sequence, and adequate teacher preparation) (137 ).

Therefore, integration into other courses can complement but should not replace se-

quential nutrition education lessons within a comprehensive school health education

curriculum. Classroom time can be maximized also by having nutrition education les-

sons use skills learned in other classes (e.g., math or language arts) (169–171 ).

Organizations and agencies can supply information on specific nutrition education

curricula and materials (Appendix A). The USDA’s NET Program provides technical

assistance in school-based nutrition education (2,172 ). The Food and Nutrition Infor-

mation Center of USDA’s National Agricultural Library provides information on nutri-

tion education evaluation and resources and serves as a national depository and

lending library for NET materials. Nutritionists at some organizations can also answer

specific nutrition content questions (Appendix A).

Focusing on Promoting Healthy Eating Behaviors

The primary goal of nutrition education should be to help young persons adopt

eating behaviors that will promote health and reduce risk for disease. Knowing how

and why to eat healthily is important, but knowledge alone does not enable young

persons to adopt healthy eating behaviors (137 ). Cognitive-focused curricula on nutri-

tion education typically result in gains in knowledge but usually have little effect on

behavior (173–178 ).

Behaviorally based education encourages specific healthy eating behaviors (e.g.,

eating less fat and sodium and eating more fruits and vegetables) (136,179 ); however,

it does not detail the technical and scientific knowledge on which dietary recommen-

dations are based and, therefore, might not fulfill science education requirements

(180). The strategies listed in Appendix C can be used as central concepts in a behav-

iorally based nutrition education program. 

Several programs using a behavioral approach have achieved significant (p<0.05),

positive changes in students’ eating behaviors (167,181–190 ). Compared with stu-

dents in control schools, students in some behaviorally based health and nutrition

education programs had significant (p<0.05), favorable changes in serum cholesterol

levels (167,188,191 ), blood pressure level (167,191 ), and body mass index (184 ). Al-

though most of the behaviorally oriented programs did not achieve all their behavioral

aims—perhaps because of the limited amount of curriculum time (136 )—current sci-

entific knowledge indicates that a focus on behavior is a key determinant in the suc-

cess of nutrition education programs (136–138 ).
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Recommendation 3. Instruction for students: Provide nutrition
education through developmentally appropriate, culturally
relevant, fun, participatory activities that involve social
learning strategies. 

Developmentally Appropriate and Culturally Relevant Activities 

Different educational strategies should be used for young persons at different

stages of cognitive development. Regardless of the amount and quality of teaching

they receive, young elementary schoolchildren might not fully understand abstract

concepts (e.g., the nutrient content of foods or the classification of foods into groups)

(192–194 ). Nutrition education for young children should focus on concrete experi-

ences (e.g., increasing exposure to many healthy foods and building skills in choosing

healthy foods) (169 ).

More abstract associations between nutrition and health become appropriate as

children approach middle school. By this age, children can understand and act on the

connection between eating behaviors and health (137,194 ). Nutrition education for

middle and high school students should focus on helping students assess their own

eating behaviors and set goals for improving their food selection (138,195 ). Lessons

for older children should emphasize personal responsibility, decision-making skills,

and resisting negative social pressures (183,185,187,189 ). 

Nutrition education presents opportunities for young persons to learn about and

experience cultural diversity related to food and eating. Students from different cul-

tural groups have different health concerns, eating patterns, food preferences, and

food-related habits and attitudes. These differences need to be considered when de-

signing lesson plans or discussing food choices. Nutrition education can succeed only

when students believe it is relevant to their lives. 

Active Learning and an Emphasis on Fun

The context in which students learn about healthy eating behaviors and the feel-

ings students associate with healthy foods are key factors in determining their recep-

tivity to nutrition education. Students are more likely to adopt healthy eating

behaviors when

• they learn about these behaviors through fun, participatory activities rather than

through lectures (138,196,197 ); 

• lessons emphasize the positive, appealing aspects of healthy eating patterns

rather than the negative consequences of unhealthy eating patterns; 

• the benefits of healthy eating behaviors are presented in the context of what is

already important to the students; and

• the students have repeated opportunities to taste foods that are low in fat, so-

dium, and added sugars and high in vitamins, minerals, and fiber during their

lessons.
§

§When serving food, teachers must use hygienic food handling practices and consider possible
food allergies and religious prohibitions; the food service director can help in this area.
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Computer-based lessons on nutrition can also be effective (198 ), especially when

teacher time is limited or when student self-assessment is appropriate. Interactive,

highly entertaining, and well-designed computer programs are now available to help

young persons learn healthy food selection skills and assess their own diets (199,200).

Computer-based lessons allow students to move at their own pace and can capture

their attention. 

Social Learning Techniques

Most of the nutrition education programs that have resulted in behavioral change

have used teaching strategies based on social learning theory (195,201–205 ). In such

lessons, increasing student knowledge is only one of many objectives. Social learning

instruction also emphasizes

• raising the value students place on good health and nutrition and identifying the

benefits of adopting healthy eating patterns, including short-term benefits that

are important to young persons (e.g., physical appearance, sense of personal

control and independence, and capacity for physical activities);

• giving students repeated opportunities to taste healthy foods, including foods

they have not yet tasted; 

• working with parents, school personnel, public health professionals, and others

to overcome barriers to healthy eating;

• using influential role models, including peers, to demonstrate healthy eating

practices; 

• providing incentives (e.g., verbal praise and small prizes) to reinforce messages;

• helping students develop practical skills for and self-confidence in planning

meals, preparing foods, reading food labels, and making healthy food choices

through observation and hands-on practice; 

• enabling students to critically analyze sociocultural influences, including adver-

tising, on food selection, to resist negative social pressures, and to develop social

support for healthy eating; and

• helping students analyze their own eating patterns, set realistic goals for changes

in their eating behaviors, monitor their progress in reaching those goals, and

reward themselves for achieving their goals.

Nutrition education strategies include social learning techniques (Appendix C).
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Recommendation 4. Integration of school food service and
nutrition education: Coordinate school food service with
nutrition education and with other components of the
comprehensive school health program to reinforce messages
on healthy eating.

The school cafeteria provides a place for students to practice healthy eating. This

experience should be coordinated with classroom lessons to allow students to apply

critical thinking skills taught in the classroom (2,8,9,11–15,18,169,178,206 ). School

food service personnel can

• visit classrooms and explain how they make sure meals meet the standards of

the Dietary Guidelines for Americans,

• invite classes to visit the cafeteria kitchen and learn how to prepare healthy

foods, 

• involve students in planning the school menu and preparing recipes, 

• offer foods that reinforce classroom lessons (e.g., whole wheat rolls to reinforce

a lesson on dietary fiber),

• post in the cafeteria posters and fliers on nutrition, and

• display nutrition information about available foods and give students opportuni-

ties to practice food analysis and selection skills learned in the classroom. 

In addition, classroom teaching can complement the goals of the school food serv-

ice. For example, teachers can help food service managers by teaching students about

the importance of nutritious school meals and getting feedback from students on new

menu items developed to meet the goals set by USDA’s School Meals Initiatives for

Healthy Children (154 ).

To ensure consistent nutrition messages from the school, food service personnel

should work closely with those responsible for other components of the school health

program. For example, the personnel can

• help develop and implement school policies that make healthful foods available;

• educate parents about the value of school meals (e.g., put health messages in

monthly menus sent home to parents or make periodic presentations at parents’

association meetings) (11,13 );

• help schools access and assess community public health and nutrition services;

and

• keep classroom teachers, physical education teachers, coaches, counselors,

health-service providers, and other staff informed about the importance of

healthy school meals. 
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Recommendation 5. Training for school staff: Provide staff
involved in nutrition education with adequate preservice and
ongoing in-service training that focuses on teaching strategies
for behavioral change.

Training in nutrition and health education can increase the extent to which teachers

implement a curriculum (207–209 ), which in turn affects the likelihood that students’

eating behaviors will change (167,207 ). All elementary school teachers as well as sec-

ondary school teachers in disciplines such as home economics, family and consumer

sciences, language arts, physical education, and science should receive nutrition edu-

cation training. State NET Programs can provide technical assistance for training

teachers in nutrition education (Appendix A).

Training should address content and teaching strategies. Because classroom teach-

ers often need more help with innovative nutrition teaching techniques than with con-

tent (195,210 ), training should focus on giving teachers the skills they need to use the

nonlecture, active learning methods discussed previously (195 ). Training programs

are most effective if they

• are designed to meet the specific needs of the teachers and are based on the

teachers’ level of nutrition knowledge and experience with the suggested teach-

ing strategies,

• model behavioral change techniques and give teachers practice in using them,

• involve multiple sessions spaced across time so that teachers can try out the

newly learned techniques in their classrooms and report on their experiences to

the training group, and

• provide posttraining sessions so that teachers can share experiences with their

peers (211,212 ).

Teachers should understand the importance of fully implementing the selected cur-

riculum and become familiar with its underlying theory and concepts. Training should

also help teachers assess and improve their own eating practices and make them

aware of the behavioral messages they give as role models (213 ).

Continuing education activities in nutrition education should be offered to food

service personnel so this staff can reinforce classroom instruction through the school

meal program and help shape the school’s nutrition policy. State NET Programs and

the National Food Service Management Institute provide technical assistance and

training seminars for school nutrition professionals (see Appendix A). Administrative

support is also critical to implementing a new program (214 ). Training for school ad-

ministrators can help gain their support for nutrition education. Health promotion

services for all school staff can positively affect their eating behaviors and their effec-

tiveness in teaching healthy eating behaviors (180,215,216 ). 
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Recommendation 6. Family and community involvement:
Involve family members and the community in supporting and
reinforcing nutrition education.

The attitudes and behaviors of parents and caretakers directly influence children’s

and adolescents’ choice of foods (217,218 ). Parents control most of the food choices

available at home, so changing parents’ eating behaviors may be one of the most

effective ways to change their children’s eating behaviors. Involving parents in a nutri-

tion education curriculum at the elementary school level can enhance the eating be-

haviors of both the students (181,219–221 ) and the parents (181,219,222 ). Although

parental involvement can enhance the effects of nutrition education programs at the

elementary school level, it is not known whether involving parents at the secondary

school level helps improve the students’ eating behaviors. For older youths, self-as-

sessment (185,189,198 ) and peer educators (187 ) might be more influential than pa-

rental involvement (137 ). 

Parents are usually more receptive to activities that can be done at home than to

those that require their attendance at the school (223,224 ). To involve parents and

other family members in nutrition education, schools can

• send nutrition education materials and cafeteria menus home with students,

• ask parents to send healthy snacks to school,

• invite parents and other family members to periodically eat with their children in

the cafeteria,

• invite families to attend exhibitions of student nutrition projects or health fairs

(217 ),

• offer nutrition education workshops and screening services, and

• assign nutrition education homework that students can do with their families

(e.g., reading and interpreting food labels, reading nutrition-related newsletters,

and preparing healthy recipes). 

Through school health advisory councils or through direct contact with community

organizations, schools can engage community resources and services to respond to

the nutritional needs of students (225,226 ). Schools can also participate in commu-

nity-based nutrition education campaigns sponsored by public health agencies or vol-

untary organizations. Students are most likely to adopt healthy eating behaviors if

they receive consistent messages through multiple channels (e.g., home, school, com-

munity, and the media) and from multiple sources (e.g., parents, peers, teachers,

health professionals, and the media) (225 ).
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Recommendation 7. Program evaluation: Regularly evaluate
the effectiveness of the school health program in promoting
healthy eating, and change the program as appropriate to
increase its effectiveness.

Policymakers should regularly review the effectiveness of the school nutrition pro-

gram. All groups affected by the program should have the opportunity to provide in-

put. Assessment of nutrition programs and policies should include whether

• a comprehensive school nutrition policy exists and is implemented as written;

• nutrition education is provided throughout the preschool, primary, and secon-

dary school years as part of comprehensive school health education; 

• teachers deliver nutrition education through developmentally appropriate, cul-

turally relevant, fun, participatory activities that involve social learning strategies;

• teachers and school food service personnel have undertaken joint project plan-

ning and action;

• teachers have received curriculum-specific training; and

• families and community organizations are involved in nutrition education.

Schools might also consider measuring the effects of their programs and policies

on self-reported eating behaviors; key variables that influence behavior, such as

knowledge, attitudes, self-confidence, and behavioral intentions; and in-school eating

behaviors that are easy to assess, such as participation in school food service pro-

grams and the number of students choosing healthy alternatives in the cafeteria (e.g.,

salad bars or low-fat milk). 

Schools can consult with the state NET Program or with evaluation specialists at

universities, school districts, or the state departments of education or health to iden-

tify methods and materials for evaluating the effectiveness of their program (227,228).

Valid evaluations can increase parent and community support for school programs,

help schools reward teachers for exceptional work, and support grant applications for

enhancing school health programs.

CONCLUSION
To ensure a healthy future for our children, school-based nutrition education pro-

grams must become a national priority. These programs should be part of compre-

hensive school health programs and reach students from preschool through

secondary school. School leaders, community leaders, and parents must commit to

implementing and sustaining nutrition education programs within the schools. Such

support is crucial to promoting healthy eating behaviors. 

The seven recommendations for school-based nutrition education presented in this

report provide the framework for establishing such programs. By adopting these rec-

ommendations, schools can help ensure that all school-age youths attain their full

educational potential and good health. 
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APPENDIX A: NUTRITION EDUCATION RESOURCE LIST
Nutrition education curricula and print, audiovisual, and computer-based materials

are available from government agencies, voluntary organizations, corporations, and

commodity organizations. State Nutrition Education and Training Program coordina-

tors can help schools identify the most appropriate nutrition education curricula and

materials. National clearinghouses that can help schools identify a wide range of nu-

trition education and school food service resources are sponsored by the U.S. Depart-

ment of Agriculture’s Food and Nutrition Information Center and the National Food

Service Management Institute; the former also serves as a lending library. 

Food and Nutrition Information Center

National Agricultural Library 

U.S. Department of Agriculture

10301 Baltimore Blvd., Room 304

Beltsville, MD 20705

301-504-5719

National Food Service Management

 Institute

P.O. Box 188

University of Mississippi

University, MS 38677

800-321-3054

At the local and state levels, educational materials or curricula may be available

from affiliates of voluntary health promotion organizations (e.g., the American Cancer

Society or the American Heart Association), commodity organizations or national

boards for specific food industries, county cooperative extension services, local and

state health departments, school districts, state education agencies, and universities.

At the national level, nutrition education materials can also be obtained from the fol-

lowing voluntary organizations and federal government agencies:

American Cancer Society

1599 Clifton Road, NE

Atlanta, GA 30328

800-ACS-2345 (800-227-2345)

American Dietetic Association

National Center for Nutrition

 and Dietetics

216 W. Jackson Blvd., Suite 800

Chicago, IL 60606-6995

800-745-0775 ext. 5000

American Heart Association

7272 Greenville Ave.

Dallas, TX 75231-4596

800-AHA-USA1 (800-242-8721)

American School Food Service

 Association

1600 Duke St., 7th Floor

Alexandria, VA 22314

800-877-8822 ext. 116

Consumer Information Center 

Pueblo, CO 81009

719-948-4000 (call for catalog)

International Food Information Council

1100 Connecticut Ave., NW, Suite 430

Washington, DC 20036

202-296-6540

34 MMWR June 14, 1996



National Cancer Institute

Office of Cancer Communications

Building 31, Room 10A16

31 Center Drive MSC-2580

Bethesda, MD 20892-2580

800-4-CANCER (800-422-6237)

National Heart, Lung, and Blood

 Institute Information Center

P.O. Box 30105

Bethesda, MD 20824-0105

301-251-1222

Team Nutrition

U.S. Department of Agriculture

3101 Park Center Drive, Room 802

Alexandria, VA 22302

703-305-1624
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APPENDIX B: YOUTH RISK BEHAVIOR SURVEILLANCE
SYSTEM AND SCHOOL HEALTH POLICIES AND
PROGRAMS STUDY

In 1990, CDC established the Youth Risk Behavior Surveillance System to help

monitor progress in attaining national health and education objectives by periodically

measuring the prevalence of behaviors in six health risk categories. These behaviors,

which are usually established during youth, contribute to the leading causes of death

and disease in the United States. Dietary behaviors are one of the six health risk cate-

gories. CDC conducts the Youth Risk Behavior Survey (YRBS) biennially in a national

probability sample of high school students and enables interested state and local edu-

cation agencies to conduct the survey in comparable probability samples in states and

cities (127 ). The specific dietary behaviors and attitudes monitored by the YRBS in-

clude consumption of fruits and vegetables, consumption of foods high in fat, percep-

tions of body weight, and attempted weight loss and weight-loss techniques used.

The YRBS also obtains information about specific physical activity behaviors.

In 1994, CDC conducted the School Health Policies and Programs Study (SHPPS),

which is a national study of school policies and programs at the school, district, and

state levels that support comprehensive school health programs. The study also pro-

vides baseline data on national health and education objectives that can be attained

through school health and physical education, school food service, and school health

services and policies (229 ). 

SHPPS included a mail survey of local and state education agencies’ policies re-

lated to school health in grades kindergarten through 12. The survey was conducted in

all states and in a nationally representative sample of districts. The study also included

on-site, structured interviews with school principals, health education teachers, physi-

cal education teachers, school food service directors, school nurses, counselors, and

other personnel in a nationally representative sample of middle schools and high

schools. The questionnaire included the following: school nutrition education require-

ments for students; the content of nutrition education curricula; training and joint ac-

tivities of food service staff and teachers responsible for nutrition education; school

policies related to foods sold in vending machines and for fundraising; food service

practices related to purchasing and preparing food; involvement of parents, staff, and

students in planning food service meals; and involvement of fast-food or food service

management companies in school meals.

Single copies of YRBS and SHPPS reports are available from CDC’s Division of Ado-

lescent and School Health, National Center for Chronic Disease Prevention and Health

Promotion, Centers for Disease Control and Prevention, Mailstop K-33, 4770 Buford

Highway, NE, Atlanta, GA 30341-3724; telephone: (770) 488-5330.
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APPENDIX C: SELECTED SCHOOL-BASED STRATEGIES
TO PROMOTE HEALTHY EATING

Different, developmentally appropriate activities are listed for lower elementary

school, upper elementary school, and middle and high school students (194 ). This list

is not intended to be comprehensive. However, it does include many of the concepts

critical to improving the diet and health of young persons in this country. Schools

should review these educational activities in relation to their students’ needs and abili-

ties to determine which activities are appropriate at each grade level.

Interventions that promote healthy changes in eating behaviors need to target

three interacting spheres of influence: (a) the environment, which influences the like-

lihood that healthy eating behaviors will be adopted through social norms, influential

role models, cues to action, reinforcements, and opportunities for action; (b) personal

characteristics (e.g., knowledge, attitudes, beliefs, values, confidence in one’s ability

to change eating behaviors, and expectations about the consequences of making

those changes); and (c) behavioral skills and experience, which are related to selecting

or preparing specific foods, dietary self-assessment, and decision-making (186,

194,203,204 ).

The strategies listed here require the involvement of teachers, administrators, food

service personnel, other school staff, and parents (194 ). Classroom teachers play the

lead role in most of these activities, but many activities would be most effective if they

were reinforced by other persons; all adults in the school community can help by serv-

ing as role models. Each school or district should determine the policies it needs to

guide its nutrition-related activities and who is responsible for the tasks.

For lower elementary students

Strategies to make the food environment more health-enhancing

• Make healthy foods (e.g., fruits, vegetables, and whole grains) widely available at

school, and discourage the availability of foods high in fat, sodium, and added

sugars.

• Involve parents in nutrition education through homework.

• Provide role models (e.g., teachers, parents, other adults, older children, and ce-

lebrities or fictional characters) for healthy eating. 

• Provide cues, through posters and marketing-style incentives, that encourage

students to make healthy choices about eating and physical activity.

• Use incentives, such as verbal praise or token gifts, to reinforce healthy eating

and physical activity. Do not use food for reward or punishment of any behavior.

Strategies to enhance personal characteristics that will support
healthy eating

• Make basic connections between food and health (e.g., “You need food to feel

good and to grow”). 
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• Teach the importance of balancing food intake and physical activity.

• Identify healthy snacks (e.g., fruits, vegetables, and low-fat milk).

• Increase students’ confidence in their ability to make healthy eating choices by

gradually building up their food selection and preparation skills and giving them

practice. 

Strategies to enhance behavioral capabilities that will support
healthy eating

• Provide many healthy foods for students to taste in an enjoyable social context. 

• Let students prepare simple snacks.

• Have students try unfamiliar and culturally diverse foods that are low in fat, so-

dium, and added sugars. 

For upper elementary students 

Strategies to make the food environment more health-enhancing

• Make healthy foods (e.g., fruits, vegetables, and whole grains) widely available at

school, and discourage the availability of foods high in fat, sodium, and added

sugars.

• Involve parents in nutrition education through homework.

• Provide role models (e.g., teachers, parents, other adults, adolescents, and celeb-

rities or fictional characters) for healthy eating. 

• Through class discussions and small-group exercises, provide social support for

making healthy changes in eating and physical activity.

• Provide cues, through posters and marketing-style incentives that students de-

sign, that encourage students to make healthy choices about eating and physical

activity.

• Use incentives, such as verbal praise or token gifts, to reinforce healthy eating

and physical activity. Do not use food as a reward or punishment of any behavior.

Strategies to enhance personal characteristics that will support
healthy eating

• Explain the effects that diet and physical activity have on future health as well as

on immediate concerns (e.g., current health, physical appearance, obesity, sense

of well-being, and capacity for physical activity).

• Teach the principles of the Dietary Guidelines for Americans and the Food Guide

Pyramid. Instill pride in choosing to eat meals and snacks that comply with these

principles.
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• Help students identify foods high and low in fat, saturated fat, cholesterol, so-

dium, added sugars, and fiber.

• Teach the importance of balancing food intake and physical activity.

• Teach the importance of eating adequate amounts of fruits, vegetables, and

whole grains.

• Help students increase the value they place on health and their sense of control

over food selection and preparation. 

• Increase students’ confidence in their ability to make healthy eating choices by

gradually building up their food selection and preparation skills and giving them

practice. 

• Have students analyze food preferences and factors that trigger eating behaviors.

Strategies to enhance behavioral capabilities that will support
healthy eating

• Provide opportunities for students to taste many healthy foods in an enjoyable

social context. 

• Let students prepare healthy snacks or simple meals.

• Encourage students to try unfamiliar and culturally diverse foods that are low in

fat, sodium, and added sugars and that are high in fiber. 

• Have students select healthy foods from a fast-food restaurant menu.

• Teach students how to recognize the fat, sodium, and fiber contents of foods by

reading nutrition labels.

• Help students record and assess their food intake.

• Teach students how to use the Food Guide Pyramid to assess their diet for vari-

ety, moderation, and proportionality.

• Have students set simple goals for changes in eating and physical activity, and

devise strategies for implementing these changes and monitoring progress in

reaching their goals. 

• When appropriate, let students practice (through role plays) encouraging parents

to make healthy choices about eating and physical activity at home.

• Have students examine media and social influences on eating and physical activ-

ity; teach students how to respond to these pressures.
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For middle and high school students 

Strategies to make the food environment more health-enhancing

• Make healthy foods (e.g., fruits, vegetables, and whole grains) widely available at

school, and discourage the availability of foods high in fat, sodium, and added

sugars.

• Provide role models (e.g., teachers, parents, other adults, and celebrities) for

healthy eating.

• Use peers as role models, and use peer-led nutrition education activities.

• Through class discussions and small-group exercises, provide social support for

making healthy changes in eating and physical activity.

• Provide cues, through posters and marketing-style incentives that students de-

sign, that encourage students to make healthy choices about eating and physical

activity.

Strategies to enhance personal characteristics that will support
healthy eating

• Explain the effects that diet and physical activity have on future health as well as

on immediate concerns (e.g., current health, physical appearance, obesity, eating

disorders, sense of well-being, and capacity for physical activity).

• Have students identify reasons to adopt healthy eating and physical activity pat-

terns.

• Teach the principles of the Dietary Guidelines for Americans. Instill in the stu-

dents pride in choosing to eat meals and snacks that comply with these

principles.

• Teach students how to identify foods high and low in fat, saturated fat, choles-

terol, sodium, and added sugars.

• Teach students how to identify foods that are excellent sources of fiber, complex

carbohydrates, calcium, iron, vitamin A, vitamin C, and folate. 

• Teach the importance of balancing food intake and physical activity.

• Teach the effects of unsafe weight-loss methods and the characteristics of a safe

weight-loss program.

• Help students increase the value they place on health and their sense of control

over food selection and preparation. 

• Increase students’ confidence in their ability to eat healthily by gradually building

up their skills and giving them practice. 

• Help students examine what motivates persons to adopt particular eating habits.

Have students keep a food diary noting what cues their own eating behavior (e.g.,

mood, hunger, stress, or other persons). 
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Strategies to enhance behavioral capabilities that will support
healthy eating

• Let students plan and prepare healthy meals. 

• Have students select healthy foods from restaurant and cafeteria menus.

• Teach students how to use nutrition labels to make healthy food choices. 

• Teach students ways to modify recipes and prepare foods to reduce fat and so-

dium content and to increase fiber content.

• Help students identify incentives and reinforcements for their current eating and

physical activity behaviors. 

• Have students examine media and social inducements to adopt unhealthy eating

and physical activity patterns, teach them how to respond to these pressures,

and let them use their new knowledge to identify their own resistance strategies.

• Have students analyze environmental barriers to healthy eating and physical ac-

tivity; explore strategies for overcoming these barriers.

• When appropriate, give students practice in encouraging parents to make

healthy choices about eating and physical activity at home.

• Teach students to record their food intake, then have them assess and compare

their diets with the standards set forth in the Dietary Guidelines for Americans

and the Food Guide Pyramid. Have them assess and compare their intake of key

nutrients (e.g., calcium and iron) with the intake recommended by the Public

Health Service. 

• Have students set goals for healthy changes in eating and physical activity, iden-

tify barriers and incentives, and assess alternative strategies for reaching their

goals and decide which to follow. Show students how to monitor their progress,

revise their goals if necessary, and reward themselves for successfully attaining

their goals. 

• Teach students how to evaluate nutrition claims from advertisements and nutri-

tion-related news stories.
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