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Foreword 

by Mike Espy 
Secretary of Agriculture 

The essence of the agricultural enterprise is providing food, the 
right food to sustain people's life and their health. As Secretary of 
Agriculture, I am deeply concerned that all Americans have 

enough food to eat, but I also want people to have enough information 
to know what to eat. 

I believe that safeguarding the nutritional content of food is as essen- 
tial as maintaining its abundant supply. Access to food itself—and also to 
information about a healthy diet and the safe handling of food—is a right 
of all Americans. A healthy diet is the cornerstone of good health. 

Nutrition: Eating for Good Health presents all aspects of nutrition for 
which the U.S. Department of Agriculture has responsibility, including 
nutrition guidance, Federal food assistance programs, and state-of-the- 
art research findings on what nutrients are needed by different groups 
in our society and how these nutrients affect our health and well-being. 

More than half of the U.S. Department of Agriculture's $68 billion bud- 
get is spent on nutrition programs. Some of these programs feed more 
than 25 million children lunch each school day or provide groceries for 
more than 27 million families through the Food Stamp program. 

This book was written and produced for those who are interested in 
eating for good health, and that includes most of us. It will be of special 
interest to people who work in the field of nutrition and meal planning, 
agricultural producers, educators, and students. 



The content oí Nutrition: Eating for Good Health was written as part 
of the annual Yearbook of Agriculture project 

As an institution, the agriculture yearbooks of the past century have 
served their original purpose. Yearbooks have disseminated informa- 
tion about agriculture (in the most comprehensive sense of the word) 
to the people of the United States, with a special focus on farmers. 
Now, a single volume is no longer adequate to meet the original mis- 
sion of the Yearbook of Agriculture. Nor is it a cost-effective means of 
disseminating information in our fast-changing, multimedia world. We 
agreed with the U.S. Congress that the time had come to retire the 
Yearbook of Agriculture series. 

Since the research and writing had already been completed for this 
manuscript early this year, we decided to provide the information to 
American consumers as a single volume on nutrition. USDA will con- 
tinue to provide information on key topics of interest to the American 
people as a whole, and to the special people we serve, including farm- 
ers and consumers, environmentalists and school children. We will use 
new technologies to deliver information that people need, where and 
when they need it, and in a form they can use. 

I hope you find the information provided in Nutrition: Eating for 
Good Health useful At the back of the book you will find a section on 
how to get more information on nutrition issues. Let us hear from you. 

Ill 
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Diets of "^^rf^™ eating habits more closely follow 
national dietary guidelines than they did a 
decade ago, but there's plenty of room for 
improvement. 

There was a shift to a lower-fat, higher-car- 
bohydrate diet between 1977-78 and 1989-90, 
according to surveys conducted by USDA's 
Human Nutrition Information Service. But 
the amount of fat in the average diet is still 
higher than recommended. And Americans 
are still not eating the amounts of fruits, veg- 
etables, grains and low-fat dairy products that 
are recommended in the latest dietary guid- 
ance, the Food Guide Pyramid (see next 
page). For example, almost a quarter of the 
population ate no fruit in the 3 days of the 
1989-90 survey period. 

The most recent survey participants were 
asked to provide dietary data for three consec- 
utive days, first in a personal interview and 
then by filling out forms. Estimates discussed 
here are averages for the 7,780 individuals 
who participated and are compared with data 
collected in a 1977-78 survey. 

The results show a Nation thaf s eating 
more in conformance with the Food Guide 
Pyramid, which places bread, cereal, rice, and 
pasta at the base and fats, oils, and sweets at 
the tip, but we still have much to learn. The 
food intake results are grouped below as 
they're grouped in the Food Guide Pyramid. 

Bread, Cereal, Rice, and Pasta Group 
Americans are certainly eating more grains. 
The average intake of grain products 

increased from 213 grams in 1977-78 to 254 
grams in 1989-90—a 19-percent increase 
(table 1). 

Almost everyone ate at least one grain 
product over the survey period. There were 
practically no differences in total grain prod- 
ucts eaten at different income levels. (Total 
grains include breads, cereals, pastas, cakes, 
cookies, pies, grain mixtures, etc.) Teenage 
boys ate the most total grain products, while 
women over 30 and young children ate the 
least. Men and women 20 to 29 and 40 to 49 
years of age were the least likely to eat cere- 
als and pastas, and generally ate the smallest 
amounts. 

In 1989-90, males 6 to 39 and females 6 to 
29 ate the largest amounts of grain mix- 
tures—mixtures with a grain product as the 
main ingredient, such as pizza, tacos, or mac- 
aroni and cheese. Although the older age 
groups ate smaller amounts of grain mixtures 
than the younger groups, all groups ate more 
in 1989-90 than people the same age did a 
decade earlier. 

Fruit Group 
Americans ate about the same amount of fruit 
in 1989-90 as in 1977-78, but some people are 
eating little or no finit. More than a fourth of 
the population ate no finit and drank no fruit 
juice during the 3 consecutive days of record- 
keeping. 

A larger proportion of low-income people 
(33 percent) ate no finit than did high-income 
people (23 percent). Men 20 years old and 
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over were more likely than women 20 and 
over to eat no fruit. In the low- income popula- 
tion, no fruit was eaten in 3 days by 39 percent 
of teenage boys and by 43 percent of men 20 
years and older (fig. 1). More than half (52 
percent) of the people who reported that they 
did not have enough to eat did not eat fruit 
over the 3 survey days. 

Only 2 percent of high-income elderly 
women and 4 percent of middle-income elder- 
ly women ate or drank no fruit or fruit juices 
in the 3 days, compared with 19 percent of 
low-income elderly women. A higher propor- 
tion of low-income blacks (36 percent) than 
high-income blacks (25 percent) consumed 
no fruit or fruit juice. 

Food Guide Pyramid 
A Guide to Daily Food Choices 

Fats, Oils, & Sweets 
USE SPARINGLY 

KEY 
□ Fat (naturally occurring 

and added) 

These symbols show fat and 
added sugars in foods. 

Mill<, Yogurt, 
& Clieese 
Group 
2-3 SERVINGS 

Vegetable 
Group 
3-5 SERVINGS 

Meat, Poultry, Fish, 
Dry Beans, Eggs, 

& Nuts Group 
2-3 SERVINGS 

□ Sugars 
(added) 

Fruit 
Group 

2-4 SERVINGS 

Bread, Cereal, 
Rice, & Pasta 

Group 
6-11 

SERVINGS 
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Percentage of the 

low-income populotion 

consuming no fruit, 

3 days, 1989-90 

FIGURE     1 

All individuals 

Children 1-11 yrs. 

iVlenl2-19yrs. 

Women 12-19 yrs. 

Men 20+ yrs. 

Women 20+ yrs. 

Men 70+ yrs. 

Women 70+ yrs. 

White 

Black 

Enough to eat 

Not enough to eat 

Vegetable Group 
The average daily intake of vegetables was 
slightly lower in 1989-90 than in 1977-78—179 
grams versus 198 grams (a cup of lettuce 
weighs 55 grams and one medium raw toma- 
to, 123 grams). These numbers do not 
include vegetables eaten as parts of mixtures, 
which frequently include vegetables. 

Most individuals ate at least one vegetable 
over the 3-day survey period. Vegetable 
intakes in 1989-90 were lower for the low- 

income group (145 grams) than for the high- 
income group (197grams). 

For both sexes, total vegetable intake gen- 
erally increased with age. A greater proportion 
of the vegetables eaten by younger than older 
people was white potatoes, including french 
fries and potato chips. For example, white 
potatoes accounted for 49 percent of the veg- 
etables eaten by males age 12 to 19, but for 
only 25 percent of the vegetables eaten by 
males age 60 to 69. Overall, about 15 percent 
of the intake of white potatoes was french 
fries. The proportion of white potatoes eaten 
as french fries was highest among males 
under 30 and females under 20 years of age. 

In dietary recommendations, legumes 
(dry beans and peas) are counted either as 
meat alternates or as vegetables. Only about 
25 percent of individuals ate legumes over the 
3-day period of the surveys. 

Meat, Poultry, Fish, Beans, 
Eggs, and Nuts Group 
Total intake of meat, poultry, and fish 
dropped slightly, from 204 grams in 1977-78 
to 184 grams in 1989-90—a 10-percent 
decrease. In 1989-90, the amount of meat, 
poultry, and fish consumed was higher in the 
high-income group (198 grams) than in the 
low-income group (160 grams). 

In 1977-78, red meats (beef, pork, lamb, 
veal, and organ meats) accounted for the 
largest share of the total consumption of meat, 
poultry, and fish; in 1989-90, mixtures made up 
the largest share. There was little change 
between the two survey periods in the con- 
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sumption of poultry; fish and shellfish; and 
frankiurters, sausages, and luncheon meats. 

Many foods are mixtures of two or more 
ingredients. For example, a sandwich is a mix- 
ture of bread and fillings. Mixtures reported 
as a single item (for example, a ham sand- 
wich) are usually included as a single item in 
the food group of the major ingredient (in this 
case, ham). "Mixtures mainly meat, poultry, or 
fish" (meat mixtures) are defined as mixtures 
having meat, poultry, or fish as a main ingredi- 
ent, such as beef potpie, chicken cacciatore, or 
tuna-noodle casserole. 

In 1989-90, Americans ate more meat mix- 
tures than in 1977-78; the amount of meat mix- 
tures was up by about one-fifth—from 69 
grams to 83 grams. The proportion of individ- 
uals who ate meat mixtures at least once in 3 
days increased fi^om 60 to 65 percent. 

A lot of those mixtures come as hamburg- 
ers. About 17 percent of the survey respon- 
dents ate a hamburger (or cheeseburger or 
pizzaburger) on a bun at least once in 3 days 
in 1989-90; more boys and men 12 to 29 and 
girls 6 to 19 years old ate hamburgers than 
did people in other age groups. The percent- 
age of individuals eating hamburgers was 
twice as high among blacks as among whites, 
was higher in the South than in other regions, 
and was higher in the middle- than in the low- 
or high-income groups. 

About 41 percent of individuals ate eggs at 
least once in 3 days in 1989-90, down from 55 
percent in 1977-78. In 1989-90, the proportions 
of individuals who reported eating eggs were 
highest among children 1 to 2 years old, men 

20 to 39 years old, men 60 and over, blacks, 
and low-income people. 

Millcj. Yogurt, and Cheese Group 
In 1989-90, Americans drank about the same 
amount of total milk and milk products as 
they did in 1977-78. As a share of total milk 
and milk products, however, lowfat and skim 
milk went up while whole milk went down 
between the two surveys. Milk desserts and 
cheese stayed the same. "Other fluid milk," 
which includes milk not specified as to type, 
was a much larger share of the total in 1977- 
78 than in 1989-90; more people specified the 
fat content of their milk in the most recent 
survey, perhaps reflecting increased aware- 
ness of fat in the diet 

In 1989-90, children and teenagers drank 
the most fluid milk and men and women age 
40 to 69 drank the least (figure 2). Overall, 60 
percent of the milk we drank was lowfat or 
skim, and older age groups generally drank 
larger proportions of their milk as lowfat or 
skim milk. The proportion of fluid milk intake 
that was lowfat or skim milk was much lower 
among blacks (23 percent) than among 
whites (65 percent). Low-income people 
(those with household incomes below 131 
percent of the Federal poverty level) drank 37 
percent of their milk as lowfat or skim, com- 
pared with 58 percent for middle-income peo- 
ple (those with incomes 131 percent to 300 
percent of poverty) and 72 percent for high- 
income people (those with income over 300 
percent of poverty). 

In 1977-78, people drank nearly twice as 
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much of both milk and coffee as they did of 
soft drinks; by 1989-90, the amounts of milk, 
coffee, and soft drinks were almost equal 
(table 2). While average milk and coffee con- 
sumption stayed about the same, soft drink 
consumption increased from 141 to 238 
grams—an increase of 69 percent. Intake of 
low-calorie soft drinks more than tripled, 
from 20 grams in 1977-78 to 62 grams in 1989- 
90. A cup of milk weighs 245 grams; of black 
coffee, 240 grams; of soft drink, 248 grams. In 
1989-90, men and women age 40 to 69 drank 
the most coffee. On the other hand, soft 
drinks were most popular with 12- to 49-year- 
olds. Overall, a little more than one-fourth of 
the soft drinks we drink are low-calorie. For 
women 50 to 69 years old, low-calorie soft 
drinks accounted for over half of total soft 
drink consumption. Low-income people and 
blacks drank less coffee, but more fruit 
drinks and ades than did people in the mid- 
dle- and high-income groups and whites. 

While some Americans are drinking 
lower-fat milk, many of them are drinking no 
milk at all—at least they did not during the 3 
days covered by the survey. About a quarter 
of low-income and middle-income teenage 
giris did not drink milk in the 3 days. Only 3 
percent in the highest income group drank 
no milk. 

And elderly women at low and middle 
incomes were much less likely to drink milk 
than elderly women at the high-income level. 
Practically all children in the survey reported 
drinking milk. 

Calcium is a current public health issue. 

Milk intakes: Mean per dav 

per individual, 3 days, 

1989-90 

Whole [       J      m Lowfat/skim 

Grams, by sex and age (years) 
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Nearly all groups of teenagers and adults in the 
1989-90 survey had calcium intakes below their 
Recommended Dietary Allowances (RDA), 
and the average calcium intake for women age 
20 and over was 66 percent of the RDA Milk 
and milk products are the major sources of cal- 
cium for Americans. However, intakes of car- 
bonated soft drinks for teenagers and adults 
under 60 years of age were about equal to or 
higher than intakes of fluid milk. 

The large increases in the share of milk 
intakes that were lovrfat or skim and in the 
share of soft drinks that were low-calorie sug- 
gest that people are interested in limiting 
calories, fat, and sugar. Any of those interests 
could be satisfied by continuing to increase 
intakes of lowfat or skim milk and milk prod- 
ucts, which would result in higher calcium 
intakes as well 
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Fats, Oils, and Sweets Group 
In 1989-90, total fat provided 35 percent of 
calories, and saturated fat provided 12 per- 
cent. Cholesterol intakes averaged 259 mil- 
ligrams (mg). 

The 1990 Dietary Guidelines for Ameri- 
cans recommend that individuals have a total 
fat intake of no more than 30 percent of calo- 
ries and a saturated fat intake of less than 10 
percent of calories. Many health authorities 
recommend a cholesterol intake of less than 
300 mg daily. 

The percentages of calories from total fat 
and saturated fat differ little by sex and age, 
by income, and by race. Cholesterol intakes 
are considerably higher for men than for 
women. Among men, average cholesterol 
intakes ranged from 296 mg for men age 70 
and over to 365 mg for men 20 to 29 years old. 

Americans got less energy from fat and 
more from carbohydrate in 1989-90 than in 
1977-78 (fig. 3). Factors contributing to the 
reduced percentage of energy from fat include 
changes in the food available, such as more 
lower-fat products and leaner meats; changes 
in food choices, such as the shift from whole 
to lowfat and skim milk; and the increased use 
of foods high in carbohydrate, such as grain 
products and sweetened beverages. 

Energy and Nutrients 
On average, the food eaten in the 3 days of 
the survey provided consumers with 1,763 
calories per day. As expected, men eat more 
than women: The average food energy intake 
in 1989-90 was 2,119 calories for men 20 and 

FIGURE Food energy from protein, 
fai, and carbohydrate 
intake per individual 

per day, 3 days, 
1977-78 and 1989-90 

Carbohydrate y^; I Total fot Protein 
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Nufrient intake 

compared with RDA: 

Women and men 

20-29 years, 

3 days J 989-90 

M G y R { 

VitöminB-6 

Calcium 

I I 
00 150 

Percent of RDA 

I 
200 

[3 Women 20-29 years Men 20-29 years 

over and 1,492 calories for women 20 and 
over. Energy intakes peaked at about 2,457 
calories for males 12 to 29 years then declined 
progressively in older groups. Among 
females, energy intakes peaked at 1,688 calo- 
ries for 6- to 11-year-olds then declined. For 
most age groups, calorie levels are slightly 
lower than they were in 1977-78. 

The average energy intake in the low- 
income group was 1,610 calories, versus 1,773 
calories in the middl^income group and 1,839 
calories in the high-Income group. The average 

energy intake was slightly lower for blacks 
(1,714 calories) than for whites (1,773 calories). 

For nearly all age, income, and race 
groups, the reported energy levels are below 
the average ener^ allowances recommended 
in the 10th edition of the Recommended 
Dietary Allowances (RDA). However, there is 
some evidence that people in nutrition sur- 
veys underreport the food they eat, either by 
completely omitting food items or by underes- 
timating the amount eaten. Also, the average 
energy allowances are designed for a light-to- 
moderate level of physical activity. It is possi- 
ble that Americans' actual level of physical 
activity is lower than light-to-moderate. 

Intakes of some nutrients are below the 
RDA. Average nutrient intakes for most 
groups exceed the RDA for protein, vitamin 
A, vitamin C, thiamin, riboflavin, niacin, folate, 
vitamin B-12, and phosphorus. For some 
nutrients—vitamin E, vitamin B-6, calcium, 
magnesium, iron, and zinc—intakes were 
below the RDA for many groups. In 1977-78, 
intakes of vitamin B-6, calcium, magnesium, 
and iron were below the 1980 RDA for many 
groups; vitamin E and zinc were not exam- 
ined in the 1977-78 survey (see chapter on 
"Making Healthy Food Choices" for a list of 
foods that contain nutrients that are below the 
RDA for many population groups). 

For those nutrients below the RDA, 
intakes were lower for women than for men 
age 20 to 29 (fig. 4), as they were in nearly all 
age groups. For three nutrients—vitamin B-6, 
calcium, and zinc—average intakes were 
below the RDA regardless of income, but 

10 
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intakes were lower for low-income than for 
high-income individuals. Average calcium 
intake as a percentage of the RDA varied by 
race and was much lower for blacks (75 per- 
cent of RDA) than for whites (91 percent of 
RDA). Vitamin B-6 and zinc intakes were sim- 
ilar for blacks and whites, although both 
races had intakes below the RDA 

An average intake below the RDA does not 
necessarily mean that people in a group were 
malnourished. Individuals' nutrient require- 
ments differ, and the RDA are set high 
enough to meet the requirements of nearly all 
healthy individuals. Thus, the RDA exceed the 
requirements of many individuals. However, 
the risk that some individuals have inadequate 
intakes increases as the average intake for the 
group falls further below the RDA 

More than one-fourth of the population 
consumed no fruit or finit juice in 3 consecu- 
tive days in 1989-90, These individuals had 
average intakes of vitamins A and C that, 
when expressed as percentages of the RDA, 
were 38 to 70 percentage points below those 
of the population as a whole. Among people 
who consumed no fruit or fruit juice in 3 days, 
several age groups of women had intakes that 
were below RDA for vitamin A. For example, 
women 20 to 29 years who ate no fruit in 3 
days had an average intake of vitamin A that 

was 74 percent of the RDA Vitamin C intakes 
met the RDA for most groups of children, 
teenagers, and young men who ate no fruit in 
3 days. However, men 70 and over had a vita- 
min C intake that was 69 percent of the RDA, 
and women 20 and over had vitamin C intakes 
that ranged from 67 to 81 percent of the RDA. 
Individuals who consumed no fruit in 3 days 
and who also indicated they did not have 
enough food to eat had an average vitamin C 
intake that was 82 percent of the RDA. Indi- 
viduals who ate no fruit in 3 days also had a 
higher percentage of calories from fat (37 per- 
cent) than did all individuals (35 percent). 

Calcium intakes are below the RDA for 
many population groups; women age 20 and 
over, for example, have intakes that range 
from 66 to 81 percent of the RDA. Calcium 
intakes are even lower for the more than one- 
fourth of women age 20 and over who drank 
no fluid milk in 3 days. For these women, cal- 
cium intakes ranged from 45 to 54 percent of 
the RDA. Calcium intakes by men age 20 and 
over who drank no milk in 3 days ranged 
from 54 to 70 percent of the RDA. The calci- 
um intake for teenage girls in the general pop- 
ulation was 65 percent of the RDA; in 
contrast, teenage girls who drank no milk in 3 
days had an average calcium intake that was 
only 34 percent of the RDA. 
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Progress has been made in 
planning meals as well as 

eating foods that are more 
in line with the Dietary 

Guidelines, but a 
great deal of education 

is still necessary. 

Progress has been made in planning meals as 
well as eating foods that are more in line with 
the Dietary Guidelines for Americans (see 
illustration on next page). However, a great 
deal of education is still necessary. 

What Do Americans Knovs^ and 
Believe About Nutrition? 
Misconceptions, confusion, and lack of moti- 
vation were found to be barriers to dietary 
change by the USDA Diet and Health Knowl- 
edge Survey, which started in 1989, a follow- 
up to the department's food consumption 
survey (described in the previous chapter, 

"Diets of Americans"). 
Together, the two surveys can be used to 

determine how peoples' attitudes and knowl- 
edge about healthy eating influence their food 
choices and, as a result, their nutrient intakes. 

The knowledge survey asks household 
meal planners about their attitudes toward 
the Dietary Guidelines, their perceptions of 
how their diets follow the guidelines, and 
their knowledge about how to follow the 
guidelines. 

The conclusion is that many Americans 
don't understand—and to some degree don't 
care—what they're eating. 

Ken Hammond/USDA 92BW1 984 
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Lack of Awareness 
While meal planners seemed to know that 
what they eat can affect their health, they 
don't really know why. 

Almost ninety percent of meal planners 
agreed with the statement: 'What you eat can 
make a big difference in your chance of get- 
ting a disease, like heart disease or cancer." 
But fewer knew how health problems are 
related to specific nutrients. More than 80 
percent of respondents knew about health 
problems related to sodium and cholesterol, 
and 75 percent knew about health problems 
related to how much fat a person eats. Fewer 
still—65 percent or less—were aware of 
health problems related to saturated fat, calci- 
um, fiber, and iron. 

Lack of Motivation 
Meal planners were asked how important it 
was to them personally to follow each of the 
Dietary Guidelines. Although many consid- 
ered it important to "avoid too much fat," 
about one in eight meal planners rated this 
guideline of low importance. 

Meal planners also were asked to rate the 
importance of "eating a variety of foods," of 
"eating at least five servings a day of fruits and 
vegetables," and of "eating at least six serv- 
ings a day of breads, cereals and other grain 
products." (These servings of fruits, vegeta- 
bles, and grains are the minimum amounts 
suggested in the Food Guide Pyramid.) Meal 
planners placed a lot of importance on "vari- 
ety" but less importance on eating the num- 
bers of servings recommended in the Food 

n and Your Health 

Dietary Guidelines 
for Americans 

Eat a variety 
of foods  page 

Maintain healttiy 
weight  pages 

Choose a diet 
low in fat, saturated 
fat, and cholesterol 

^^^    page 13 

.iifc.   Choose a diet 
with plenty of 
vegetables, fruits, 

^^ and grain products 
i page 18 

Use sugars only 
in moderation 

Use salt and sodium 
only in moderation 

If you drink alcoholic 
beverages, do so in 
moderation page 25 

Guide. About one-fourth of survey partici- 
pants said that it was of low importance to 
them personally to eat at least five servings a 
day of fruits and vegetables. 
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Meal planners placed a lof 
of importance on "variety" 

but less importance on 
eating the numbers of 

servings recommended 

in the Food Guide. 

Keith Weller/USDA 92CS0485 

Inaccurate Perceptions 
People's perceptions about their diets don't 
always match reality. For example, about 40 
percent of main meal planners responding to 
the knowledge survey thought their diets 
were "about right" in terms of fat. But only 
about one-fourth had fat intakes that met the 
Dietary Guideline to limit fat intake to 30 per- 
cent of calories or less. Similarly, for saturat- 
ed fat, about 50 percent of meal planners 
thought their diets were "about right." But, 
fewer than 25 percent reported intakes that 
met the Guideline to limit saturated fat intake 
to less than 10 percent of calories. 

Lack of Knowledge 
The last barrier to dietary change is lack of 
knowledge about how to put the Guidelines 
into action. In recent research, consumers 
expressed an interest in nutrition and some 
understanding of the health benefits of follow- 
ing the Dietary GuideHnes, but said they 
found it difficult to "put it all together." They 
need "how-to" information that shows practi- 
cal ways to eat healthfully. Knowledge about 
nutrients in foods and about how to plan for 
variety in the diet may help. 

There is also confusion about which of the 
many different sources of nutrition informa- 
tion consumers should trust. They say they 
get conñicting advice and don't know whom 
to believe. 

The Food Guide Pyramid 
USDA has offered dietary guidance since the 
beginning of the century and the develop- 
ment of food guides was the way nutritional 
science was first translated into practical eat- 
ing plans. 

The first USDA food guide was developed 
in 1916. Other familiar food guides were the 
"Basic-7" developed in the 1940's and the 
"Basic4" fi-om the 1950's. 

As more was learned about the relation- 
ship between diet and health, the focus shift- 
ed from concerns about nutritional adequacy 
to concerns about overconsumption. In 1980, 
USDA and the Department of Health and 
Human Services jointly issued seven princi- 
ples for a healthful diet known as the Dietary 
Guidelines for Americans. Since then, the 
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Guidelines have been revised and reissued 
twice and a new review will start soon. 

Work soon began on a new food guide to 
help people apply the guidelines to their daily 
food choices. Following an assessment of the 
professional community, it was determined 
that the new food guide should: 
• Promote overall health (not be limited to a 

single disease), 
• Be based on up-to-date research, 
• Address the total diet (take into account 

competing concerns about nutritional ade- 
quacy and overconsumption), 

• Be useful to the target audience, 
• Be realistic (have nutritional goals met by 

commonly used foods), 
• Be flexible (allow consumer choice in 

sources of fat, etc., within the limits of the 
total diet), 

• Be practical (meet the needs of healthy 
people age 2 and over), and 

• Be evolutionary (anticipate future dietary 
recommendations without major revision). 

15 
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The nutritional goals for the food guide 
were based on the Recommended Dietary 
Allowances (RDA) and the Dietary Guide- 
lines. The goals for vitamins and minerals 
were 100 percent of the RDA for various sex 
and age groups; nutrients that tend to be low 
in the American diet were given primary con- 
sideration. The goal for fat in the diet is no 
more than 30 percent of calories, with less 
than 10 percent of calories from saturated 
fatty acids. 

Foods were categorized into groups based 
on their nutrient content, their use in meals, 
and how they have been grouped in past food 
guides. For example, dry beans and peas 
were included in the meat group because 
they are good sources of some of the nutri- 
ents for which meat is important—iron, zinc, 
and B vitamins. In addition, they are common- 
ly used in meals as a lowfat, low cholesterol 
alternative to meat. And, traditionally, food 
guides have included beans and peas in the 
meat group. 

The food groups identified for the new 
food guide were similar to the Basic Four, 
which had been used since the 1950's, with a 
few exceptions. Foods high in fat or added 
sugars with few other nutrients were put into 
a separate group. Vegetables and fruits also 
were separated to give them added emphasis 
and reflect their different usage. Subgroups 
were used to give emphasis to nutrients of 
concern, such as whole-grain products. 

Four factors were considered in assigning 
serving sizes: typical servings or portion sizes; 
ease of use (for example, household units that 

could easily be multiplied or divided were 
used); similar nutrient content (for example, 
1/2 cup cooked vegetable provides about the 
same amount of nutrients as 1 cup leafy raw 
vegetable); tradition (for example, one slice of 
bread was the serving unit used in Basic 7 and 
Basic 4 food guides). No serving sizes were 
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specified for fats, oils, and sweets because the 
message is to use them sparingly. 

Food group servings for mixed foods like 
pizza or beef stew can be estimated based on 
the main ingredients and the amount eaten. 
For example, with a generous serving of 
pizza, the crust counts as a bread—possibly 
several servings. Pizza could also contribute 
whole or part servings of meat (ground beef, 
pepperoni), milk (cheese), and vegetable 
(tomato sauce, peppers, etc.). A helping of 
beef stew would count in the meat group and 
the vegetable group. Both pizza and beef stew 
have some fat—fat in the cheese on the pizza 
and in the gravy from the stew, if it is made 
from meat drippings. 

In developing the food guide, each food 
group was assigned a nutrient profile—quan- 
tities of nutrients that one would expect to 
obtain on average from a serving. The relative 
popularity of foods within the group was 
taken into account. Therefore, the nutrient 
profile of a food group most often reflects the 
nutrient content of the foods most â:'equently 
consumed. For the grain, vegetable, fruit, 
milk, and meat groups, only foods in their 
lowest fat form without added sugars were 
included. This approach was consistent with 
the goal of allowing consumers maximum 
flexibility in choosing the sources of fat and 
added sugars they prefer. 

Using the nutrient profiles of the food 
groups, the number of servings needed to 
meet the goals for vitamins and minerals was 
determined. Ranges in servings were used to 
cover the varying needs of males and females 
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2 years and older. Once protein, vitamin, and 
mineral needs were met from foods in their 
lowest fat form without added sugars, fat was 
added up to the limit of 30 percent of calories; 
then the balance in calories was provided by 
added sugars. Analysis of the Food Guide 
showed that goals for adequacy and modera- 
tion were generally met. Iron, however, 
remained a concern for individuals who have 
high iron needs (menstruating, pregnant, and 
lactating women) and low calorie diets (1,600 
calories). This problem may be addressed by 
selecting foods high in iron such as fortified 
breakfast cereals or through the use of iron 
supplements, if medically recommended. 

Although the new Food Guide has been 
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The Food Guide Pyramid has 
been used extensively by the 

medic, educators, nutrition 
and health professionols, and 

the food industry. 

« 1 % 

used in USDA publications since the mid- 
1980's, it was not well known. Therefore, in 
1988, work began on a consumer booklet 
devoted entirely to the Food Guide and 
including a graphic illustration of the Food 
Guide. As a result, a booklet and a pyramid 
design evolved which were thought to convey 
the three key messages—^variety, proportion- 
ality, and moderation. 

Variety among food groups was shown by 
the names of the groups and by the separate 
sections of the pyramid. Variety vdthin food 
groups was shown by the pictures of food. 

Proportionality was conveyed by the size 

Ken Hammond/USDA93CN0715-29 

of the food group sections and the text indi- 
cating numbers of servings. Moderation of 
foods high in fat and added sugars was shown 
by the small size of the tip of the pyramid and 
the "use sparingly" text. Moderation related 
to food choices within food groups was shown 
by the density of the fat and added sugars 
symbols in the food groups. It was anticipated 
that the latter message would be more diffi- 
cult to communicate without text. 

The Food Guide Pyramid has been used 
extensively by the media, educators, nutrition 
and health professionals, and the food indus- 
try. It is expected that this food guide will be 
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revised as the science base evolves. But it is 
unliliely that the underlying themes of vari- 
ety, proportionality, and moderation initiated 
in USDA about 100 years ago will change. 

Making the Pyramid Fit the Family 
The Dietary Guidelines are for all Americans 
2 years of age and older. 

Young Children 
Infants and toddlers have special dietary 
needs because of their rapid growth and 
development. A health care provider should 
be consulted for advice on feeding them. 

As young children begin to eat with the 
family, usually about the age of 2 or older, 
they should be encouraged to choose diets 
that are lower in fat and saturated fat and that 
provide the calories and nutrients they need 
for normal growth. Young children can be 
served the same variety of foods as everyone 
else, but in smaller amounts to suit their 
smaller needs—a 1/4 to 1/3 cup portion of 
vegetable, for example. They should have at 
least the equivalent of 2 cups of milk each 
day, but they can have it in several small por- 
tions. Because young children often eat only a 
small amount at one time, they can be offered 
nutritious "meal foods" as snacks—milk or 
fruit juice, cut-up nuit, vegetable sticks, strips 
of cooked meat or poultry, whole-grain crack- 
ers and peanut butter, half a sandwich. 

School Age Children 
Calorie needs vary widely for elementary 
school children. They should eat at least the 

All teenagers and young 
adults to age 24 should 
have three servings of milk, 
yogurt, or cheese doily to 

meet their calcium needs. 

Ken Hammond/92CN07ÓO-27 

lower numbers of servings from each of the 
five major food groups daily. However, many 
will need more calories for growth and activi- 
ty, so larger portions of foods from the major 
food groups should be served and simple, 
nutritious snacks added. Foods from the 
Pyramid tip, such as candies and soft drinks, 
should be used sparingly. Fruit juice or lowfat 
milk should be served instead of soft drinks. 
Juice can be diluted with extra water or 
sparkling water to satisfy thirst on hot days. 

Many children gain unwanted weight due 
to sedentary lifestyles. All children should be 
encouraged to participate in physically active 
outdoor play to promote strength and fitness. 
Active children tend to grow into active 
adults, and parents who are active are more 
likely to have active children. 

Teens and Young Adults 
All teenagers and young aduUs to age 24 
should have three servings of milk, yogurt, or 
cheese daily to meet their calcium needs. 
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Adults should have at least 
the lower number of servings 

from each food group. 

Researcti lias shown that bone density increas- 
es well into the twenties. Eating foods that pro- 
vide adequate calcium to attain maximum 
bone density is important in helping prevent 
development of osteoporosis and bone frac- 
tures in later life. Yet most teenagers, especial- 
ly teen girls, do not eat the recommended 
amounts of milk, yogurt, or cheese. For many 
teens, especially older teens and young adults, 
soft drinks have replaced milk as a beverage. If 
they don't drink milk, teens should include 
lowfat yogurts and lowfat cheeses as calcium 
sources. Dark-green leafy vegetables also sup- 
ply calcium, but in much smaller amounts per 
serving than dairy products. 

Bob Nichols/U5DA93BWl 166-22 

Most teenage boys can eat the higher 
number of servings from each food group. 
Teenage girls usually need more food than 
the lower number of servings, especially 
when they are active or growing rapidly. Teen 
girls who are active in vigorous sports may 
need the higher number of servings. They 
should increase their servings from the five 
major food groups, and go easy on foods from 
the Pyramid tip—fats, oils, and sweets. Physi- 
cal activity should be used to control weight 
rather than repeated dieting. Choosing lowfat 
foods is a good way to cut calories without 
cutting vitamins and minerals important for 
growth and development. 
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Adults 
Adults should have at least the lower number 
of servings from each food group. With a 
moderate amount of fat and sugars, this num- 
ber of servings provides about 1,600 calo- 
ries—about the right amount for a sedentary 
woman and some older adults. However, 
most adults will need more calories than this, 
depending on body size and physical activity. 
Most men can have the middle to upper num- 
ber of servings in the ranges. The lower to 
middle numbers of servings in the ranges are 
more appropriate for most women. 

Most adults do not get the recommended 
two servings from the milk, yogurt, and 
cheese group, and thus do not meet the rec- 
ommendations for calcium. Like teenagers 
and young adults, they report drinking soft 
drinks, coffee, or tea more often than milk. 
Nonfat and lowfat milks and yogurts provide 
the most calcium with the least fat and calo- 
ries. Milk in soups and simple puddings, or 
lowfat cheese in pizza and casserole dishes 
can be used to increase servings from the 
milk group. Lower fat dairy desserts such as 
ice milk or frozen yogurt can also count 
toward servings from this food group, but 
these foods have more calories from the 
added sugars. 

Most adults do not get recommended 
amounts of fruits and vegetables, averaging 
less than the suggested total of "five a day" 
from both groups. Fruit is particularly under- 
consumed. Only a little more than half the 
people surveyed reported eating fruit on any 
given day. 

Whole fruit as a snack, as well as cut-up 
finit in salad, or as an accent in a main dish, or 
baked for dessert, can increase fruit intake. 

Although most people report eating vegeta- 
bles more often than fruit, much of the vegeta- 
bles consumed are potatoes, especially french 
files. A greater variety of vegetables, especial- 
ly dark-green leafy vegetables and cooked dry 
beans and peas, should be included. 

Most adults need to eat less fat and fatty 
foods to keep fat in their total diet at the 
recommended level of 30 percent or less of 
calories. Choosing more grain products, veg- 
etables, and fruit, and picking lower fat meats 
and dairy products more often, can help lower 
fat and calorie intake. Salad dressings, mayon- 
naise, butter, and margarine should be used 
sparingly. 

Weight control is a major nutrition con- 
cern for many adults. Total food intake is 
most important in weight control, but increas- 
ing physical activity helps. Regular exercise 
allows adults to eat more food to get the nutri- 
ents they need without gaining unwanted 
weight. It is also important in helping them to 
maintain fitness. 

Pregnant and Breastfeeding Women 
Women who are pregnant or breastfeeding 
have higher needs for many vitamins and 
minerals to support the growth and develop- 
ment of their babies. Most of these needs can 
be met with foods in a healthy diet, but a 
physician may prescribe a multivitamin and 
mineral supplement as well. 

Pregnant or breastfeeding women should 
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have at least three servings of milk, yogurt, or 
cheese daily to meet their calcium needs. 
They should eat more breads and cereals, 
fruits, vegetables, meat, poultry, fish, dry 
beans, eggs, and nuts, too—most need about 
the middle numbers of servings in the ranges 
from each food group. 

There are many reasons for mothers to 
breastfeed their babies. Breastmilk provides 
just the right balance of vitamins, minerals, 
and other important nutrients needed by 
babies, and is easily digested, Breastmilk 
helps fight infections and prevent allergies, so 
breastfed babies tend to be sick less often. 
Breastfeeding is good for the mother, too. It 
helps mothers' bodies return to normal after 
pregnancy. Breastmilk is low-cost and conve- 
nient, always warm and ready-to-feed. 

Older Adults 
Older people vary in their dietary needs. 
Some eat like younger adults, and others eat 
relatively little food. Older people need to eat 
foods from each of the five major food groups 
daily, but less of foods in the Pyramid tip. The 
lowest numbers of servings in the ranges are 
about right for many older women; the mid- 
dle numbers of servings are right for many 
older men. 

Many older people eat less than recom- 
mended amounts from the milk, yogurt, and 
cheese group. Although they eat more fiiiits 
and vegetables than other age groups, they 
fall short of recommended amounts from 
these food groups as well. Eating plenty of 
vegetables, fruits, and whole-grain products, 

drinking plenty of liquids, and getting regular 
exercise can help prevent the constipation 
that troubles many older adults. For those 
who have difficulty chewing, cooked vegeta- 
bles and fruits can provide dietary fiber, as can 
cooked cereals and baked goods that contain 
whole grains. 

Regular physical activity is an important 
part of a healthy lifestyle for older adults. Reg- 
ular exercise can improve the functioning of 
the heart and lungs, increase strength and 
flexibility, and contribute to a feeling of well- 
being. Moderate exercise that places weight 
on the bones, such as walking, helps maintain 
and possibly increase bone strength in older 
adults—to help prevent disabling fractures. 

Many older adults take several medica- 
tions, ft's important to find out from the doctor 
or pharmacist if these medicines are affected 
by food or beverages, or if there are any spe- 
cial instructions about diet or foods to avoid 
when taking the medicine. 

Planning Menus 
Variety and balance are the keys to menu 
planning. Planning ahead saves time, effort, 
and money, and it helps increase variety and 
balance in the diet. 

The Food Guide Pyramid can be used to 
choose a varied and nutritious diet. 
• Choose foods daily from each of the five 

major food groups—^breads, cereals, rice, 
and pasta; fruits; vegetables; meats, poul- 
try, fish, dry beans and peas, eggs, and 
nuts; and milk, yogurt, and cheese. 

• Include different types of foods from within 
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the groups because specific foods differ in 
the kinds and amounts of nutrients they 
provide. For example, include in a week's 
menu red meats (like beef and pork), poul- 
try, and fish. Pick different breads, fruits, 
and vegetables as well—especially dark- 
green leafy vegetables, dry beans and 
peas, and whole-grain breads and cereals; 
these foods provide dietary fiber and nutri- 
ents that are low in many diets. 
Choose several servings of whole-grain 
products each day, and include dark- 
green, deep-yellow, and starchy vegeta- 
bles, as well as other vegetables, regularly. 
Include dark-green leafy vegetables and 

dry beans and peas several times a week— 
they are especially good sources of vita- 
mins and minerals. Because dry beans and 
peas are low in fat but high in protein and 
in many of the vitamins and minerals pro- 
vided by the meat group, they are good 
meat alternates as well as vegetable selec- 
tions. 
Have at least the smaller number of serv- 
ings suggested fi-om each group. Limit the 
total amount of food eaten to maintain a 
healthy weight. 
You don't need to measure your servings— 
just use the amounts in the Food Serving 
Sizes Box (p. 16) as a general guide. If you 
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Whether menus ore planned 
in advance or shopping is 

done ¡usf to restock shelves 
at honfie, the total diet 

should be considered before 

going to the store. 

want to see how well you can estimate 
amounts, try measuring a few vegetables, 
or portions of cereal, rice, or pasta, to see 
what 1/2 cup looks like on your plate. A 3- 
ounce serving of cooked lean meat is about 
the size of a deck of cards. 

Food Shopping 
Whether menus are planned in advance or 
shopping is done just to restock shelves at 
home, the total diet should be considered 
before going to the store. Foods should be 
selected from all of the major food groups in 

Ken Hammond/USDA93BW1444-10 

the Food Guide Pyramid—breads, vegetables, 
fruits, milk products, and lean meats or dry 
beans. Foods that are lower in fat, added sug- 
ars, and sodium should be chosen most often. 

Nutrition and ingredient labels on foods 
can be used to choose main ingredients and 
calorie, fat, and sodium content. Food labels 
can be used as guides to specific foods within 
each of the food groups presented in the Pyra- 
mid. For example, people trying to eat more 
servings from the bread, cereal, rice, and 
pasta group, but also watching their weight 
and trying to get more fiber in their diet, can 
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use food labels to help them find a breakfast 
cereal that's a good source of fiber without 
extra calories from added fats and sugars. 

Here are some ways to get variety in the 
diet while watching fat, saturated fat, choles- 
terol, and sodium intake: 
Breads, cereals, rice, and pasta: 
• whole-wheat, rye, pumpernickel, mixed 

grain, and enriched breads and rolls, 
bagels, and english muffins 

• whole-grain crackers, such as graham 
crackers, wheat crackers, and rice cakes 

• whole-grain breakfast cereals 
• plain rice, pasta (cooked with less salt) 

Fruit: 
• fresh fruit 
• canned fruit in juice rather than heavy 

syrup 
• canned or frozen fruit juice, unsweetened 
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Vegetables: 
• fresh leafy vegetables and other vegeta- 

bles 
• fi:'ozen vegetables without sauce 
• canned vegetables, tomato sauces, and 

soups—try those that have reduced sodi- 
um, or no salt added, if available 

• dry beans or split peas, canned beans, 
bean and pea soups—look for lower sodi- 
um versions 

of trimmed boneless raw meat will make 
about four 3-ounce cooked servings. 
lean ground beef—ask the butcher to trim 
fat off and grind a piece of beef round 
steak 
fresh chicken and turkey parts—boneless, 
skinless breasts or thighs 
fresh or plain frozen fish, tuna fish canned 
in water 

Meat, poultry, fish, dry beans, eggs, nuts: 
•  fresh, well-trimmed, lean meats—beef 

round, loin, sirloin, chuck arm; pork loin, 
roasts, and chops; leg of lamb. One pound 

Milk, yogurt, cheese: 
• lowfat (1 or 2 percent) or skim milk 
• lowfat or nonfat yogurt, plain or flavored 
• part-skim and lowfat cheeses such as moz- 
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zarella, ricotta, cottage cheese 
• frozen yogurt or ice milk 

Spreads and seasonings: 
• margarine, with liquid vegetable oil listed 

as the first ingredient 
• vegetable oils, such as canola, olive, com, 

and soybean oils, for cooking and salad 
dressings 

• reduced-calorie mayonnaise and salad 
dressing 

• salt-free herb blends for seasoning 

Preparing Foods 
While foods as purchased may be low in calo- 
ries, fat, and sodium, whether they stay low 
depends on what is added during home 
preparation, what cooking procedures are 
used, and what extras are added at the table. 
There are ways to cut fat, added sugars, and 
sodium, and to increase dietary fiber when 
preparing foods. Even if food is not usually 
prepared at home, these tips will be helpful in 
choosing wisely among the foods offered in 
cafeterias, restaurants, and dining halls. 

Cutting Fat 
• Choose lean cuts of meat and trim fat from 

meat before or after cooking. Remove skin 
from poultry before or after cooking. 

• Brown ground meats without added fat. 
Drain off fat before mixing in the other 
ingredients. 

• Roast, bake, broil, or simmer meat, poul- 
try, or fish rather than frying. 

• Cook meat or poultry on a rack so fat will 
drain off. 

• Chill meat or poultry broth until the fat 
becomes solid; spoon off the fat before 
using the broth. 

• Extend meat, poultry, or fish in main dish- 
es and casseroles by combining with pasta, 
rice, other grains, or vegetables, 

• Use cooked dry beans and peas as meat 
alternates occasionally. 

• Steam, boil, bake, or microwave vegetables 
rather than fiying them. Or stirñy them in 
just a small amount of vegetable oil 

• Season vegetables with herbs and spices 
rather than with fatty sauces, butter, or mar- 
garine. Try flavored vinegars, lemon juice, 
or reduced-calorie dressings on salads. 

• Replace whole milk with lowfat or skim 
milk in puddings, soups, and baked prod- 
ucts. Substitute plain yogurt or blender- 
whipped lowfat cottage cheese for sour 
cream or mayonnaise. 

Reducing Added Sugars 
• Reduce the amount of sugar in baked 

goods you prepare. Use 1/2 cup of sugar 
per cup of flour in cakes; 1 tablespoon of 
sugar per cup of flour in muffins and quick 
breads. Serve finit quick bread instead of 
cake for dessert. 

• Bake or broil fruits for a dessert, garnish, 
or appetizer. 

• Experiment with spices such as cinnamon, 
cardamom, coriander, nutmeg, ginger, and 
mace to enhance the sweet flavor of foods. 
Spiced foods will taste sweeter if warmed. 
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• Use a lightly sweetened fruit sauce in place 
of frosting on cake, or add the sauce to 
plain yogurt instead of buying a commer- 
cial fioiit yogurt with more added sugars. 

• Try a fruit juice cooler made from any 
combination of fruit juices with club soda, 
mineral water, or seltzer water instead of a 
soft drink or sweetened fruit drink. 

Cutting sodium 
• Cook rice, pasta, and hot cereals without salt 

or with less salt than the package calls for 
(try 1/8 teaspoon of salt for two servings). 

• Experiment with the flavors of lemon or 
lime juice, herbs, and spices as seasonings 
for vegetables and meats instead of salt. 
Start with 1/8 teaspoon of dried herbs or 
spices for four servings, then let your taste 
guide you. 

• Adjust your recipes, gradually cutting down 
on the amount of salt. If some of the ingredi- 
ents already contain salt, such as cured 
meats, canned soup, canned vegetables or 
cheese, additional salt is not needed. Often 
using a no-salt-added canned product plus a 
small amount of salt results in a dish with 
less sodium than a regular salted canned 
product and no additional salt. 

• Limit the sodium-containing condiments 
used in cooking or at the table, such as salt, 
flavored salts, soy sauce, dill pickles, salad 
dressings, and sauces. Look for lower sodi- 
um versions of sauces and dressings. 

Increasing Dietary Fiber 
• Choose cereals and baked goods made 

with whole grains. 
• Try whole-grain flours in pancakes, 

muffins, and quick breads. Add fruit, such 
as dried apricots, raisins, bananas, berries, 
or apples. 

• Eat fruits and vegetables with their 
peels—apples, pears, peaches, summer 
squash, or potatoes. 

• Add cooked, canned, or dry beans, split 
peas, and lentils to your favorite soups, 
stews, and salads. If traditional foods that are 
important to your cultural and ethnic her- 
itage are high in fat or sodium, you can often 
find lower fat and lower sodium versions. 
To order a single copy of 'The Food Guide 

Pyramid" booklet, send a check or money 
order for $1.00 made out to Superintendent of 
Documents to: Consumer Information Cen- 
ter, Pueblo, Colorado 81009. Ask for item 
number 117-Z. 
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Helping consumers to choose more healthful 
foods has always been a priority at USDA. 
Since 1916, when the first food guide was pub- 
lished, Americans have depended on USDA 
for sound dietary advice. But putting that 
advice into practice hasn't always been easy. 
As more products appear on supermarket 
shelves, finding out what's in the food can be 
a challenge for consumers. Food labels pro- 
vide helpful information, but confusing state- 
ments and incomplete information have 
frustrated consumers for years. 

Since 1916, when the 
first food guide was 

published, Americans have 
depended on USDA for 

sound dietary advice. 
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The good news for consumers is that the 
new food label is here. USDA's Food Safety 
and Inspection Service (FSIS), which regu- 
lates meat and poultry safety and labeling, has 
worked closely with the Food and Drug 
Administration (FDA) of the U.S. Department 
of Health and Human Services (HHS), which 
regulates other foods, to develop one label 
that gives consumers the information they 
need to make healthy food choices. By the 
summer of 1994, most processed products— 
from frankfurters to frozen waffles—will be 
required to carry the new nutrition label. The 
new labels may appear on some products 
even sooner. A voluntary nutrition labeling 
program has been established for raw pro- 
duce and raw meat, fish, and poultry. Even 
though nutrition labeling is voluntary for 
these foods, the program carries strong 
incentives for retailers to participate. Both 
USDA and FDA will study retailer participa- 
tion to determine if the program should 
become mandatory. 

Getting Here From There 
Nutrition labeling is not new. For many years, 
manufacturers have been encouraged to pro- 
vide nutrition information on food labels. 
Since 1973, FSIS has required nutrition infor- 
mation on labels when nutrition-related 
claims are made, for example about fat or 
sodium content. The current label reform 
effort began in 1989, when USDA and HHS 
jointly sponsored a study by the National 
Academy of Sciences to provide options for 
improving food labeling. In November 1991, 

U5DA/HNI5 photo 8531 
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FSIS issued a regulatory proposal for a 
mandatory nutrition labeling program for 
processed meat and poultry and voluntary 
guidelines for fresh meat and poultry prod- 
ucts. FDA simultaneously proposed regula- 
tions on nutrition labeling for foods other 
than meat and poultry to comply with the 
Nutrition Labeling and Education Act of 1990. 
While FSIS was not required by this legisla- 
tion to issue regulations for meat and poultry, 
the agency chose to initiate the requirement. 
After soliciting public input through hearings 
and comments in response to regulatory pro- 
posals, FSIS and FDA issued final nutrition 
labeling regulations on January 6,1993. 

Lester Shephaid/USDA92BW)630-1 3 

Why the Changes? 
The new nutrition label addresses today's 
public health priorities, in which conditions 
linked in part to diet, such as heart disease 
and some forms of cancer, have become 
much more prevalent than nutritional defi- 
ciency diseases of past generations, such as 
scurvy. The new label provides more specific 
information on fat, for instance, detailing how 
much saturated fat and cholesterol are in the 
product. It can be useful as a tool for nutrition 
education in combination with other efforts. 
The new label also provides food companies 
with an incentive to improve the nutritional 
quality of their products. 

The Food Safety ond 
Inspection Sen/ice (FSIS) 

has worked closely with the 
Food and Drug 

Administration (FDA) to 
develop one label that 

gives consumers the 
information they need to 
make good food choices. 

An FSIS compliance officer 
checks food labels ot a 
supermarket. 
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Nutrition Facts 
Serving Size 1 cup (228g) 
Servings Per Container 2 

Amount Per Serving 

Calories 260  Calories from Fat 120 

% Daily Value* 
Total Fat 13g 20% 

Saturated Fat 5g 25% 

Cholesterol 30mg 10% 

Sodium 660mg 28% 

Total Carbohydrate 31 g 10% 

Dietary Fiber Og 0% 

Sugars 5g                                      | 

Protein 5g                                       1 

Vitamin A 4% Vitamin C 2% 1 
Calcium 15%       • Iron 4%         1 
* Percent Daily Values are based on a 2,000 calorie 

diet. Your daily values may be higher or lower 
depending on your calorie needs: 

Calories:        2,000        2,500 

Total Fat                Less than 
Sat Fat                Less than 

Cholesterol            Less than 
Sodium                  Less than 
Total Carbohydrate 

Dietary Fiber 

65g 
20g 
300mg 
2,400mg 
300g 
25g 

80g 
25g 
300mg 
2,400mg 
375g 
30g 

Calories per gram:                                                       1 
Fat 9 • Carbohydrate 4 • Protein 4                                   1 

What's New? 
• Serving sizes are now more uniform for 

over 150 food categories, consistent across 
product lines, and closer to the amounts 
people actually eat. They also must be 
expressed in both metric measures and 
common household measures such as 
cups, pieces, or ounces. 

• The list of nutrients identifies those that 
are essential to health and makes it easier 
for consumers to meet dietary recommen- 
dations and to determine how foods meet 
their own individual needs. Manufacturers 
are now required to list total calories, calo- 
ries from fat, total fat, saturated fat, choles- 
terol, sodium, total carbohydrate, dietary 
fiber, sugars, protein, vitamin A, vitamin C, 
calcium, and iron. Other nutrients may be 
listed on a voluntary basis. 

• The term "Daily Value" will be used to 
place the nutrition information on the label 
in the context of a total diet. These num- 
bers provide guidance for the amount of 
each nutrient Americans should eat per 
day. Some are maximums, as with fat; oth- 
ers are recommended minimums, as with 
carbohydrates. The daily values are based 
on a daily diet of 2,000 calories, which is 
appropriate for most women, including 
teenage girls, and some sedentary men. 
The footnote provides daily values for a 
2,500 calorie diet, which may be closer to 
what most men, teenage boys, and active 
women should consume. Individuals 
should adjust the values to fit their own 
caloric needs. 
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• Nutrient content claims such as "light" and 
"lean" have long been used on food labels, 
but their meanings have been vague. Now 
specific definitions for the following terms 
have been set "free," "more," 'low," "less," 
"reduced," "light," "high," and "good source 
of." Two additional nutrient content claims— 
"lean" and "extra lean"—are available for 
meat, poultry, fish, and game products. 

• FDA is allowing health claims for seven 
relationships between a nutrient or food 
and the reduced risk of a disease or health- 
related condition. FSIS is studying the issue 
of health claims for meat and poultry prod- 
ucts and will issue regulations in the future. 

How To Use the New Label 
To Choose a Healthful Diet 
The Dietary Guidelines suggest that you 
choose a diet low in fet, saturated fat, and cho- 
lesterol, moderate in sodium and sugar, and 
containing plenty of vegetables, fruits, and grain 
products. A few tips for using the new food 
labels to choose such a diet are provided below. 
• Look for nutrient content claims such as 

"free," "low," or "reduced" on the front of 
the label to help identify foods which are 
low in calories, fat, saturated fat, choles- 
terol, and sodium. Claims such as "good 
source" and "high" can help you find foods 
that contain significant amounts of the 
dietary fiber, vitamins, and minerals that 
you need. However, you don't have to 
select only foods with these claims on the 
label. In moderation, all foods can fit into a 
healthful diet. 

Ker Hammond/93BW 1442-2 

The required nutrition information on the 
new labels can also help you find foods 
that are low in fat and saturated fat. The 
Dietary Guidelines suggest you eat a diet 
that provides 30 percent or fewer calories 
from fat and less than 10 percent of calo- 
ries from saturated fat. Thus, the recom- 
mended upper limit on the grams of fat 
and saturated fat in your diet depends on 
the calories you need. The "% Daily Value" 
information fisted on the label is based on 
an intake of 2,000 calories, which is about 
right for many women, teenage girls, and 
some sedentary men. If you fit into one of 
these categories, you can simply monitor 
the "% Daily Value" information from the 
foods you eat so the total is close to or less 
than 100% over the day. 
If you do not fit into one of these cate- 
gories, you will need to determine your 
own target levels of fat and saturated fat 
depending on your caloric requirement. 
Target levels of fat and saturated fat intake 

The new nutrition label 
provides food companies 
with an incentive to improve 
the nutritional quality of 

their products. 
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Take the time to read food 

labels. You'll find lots of new 
information that can help 
you plan a healthful diet. 

TABLE     1 

USDA/0285XnO-16A 

for several calorie levels are provided (see 
table 1). Many older adults, children, and 
sedentary women need fewer than 2,000 
calories per day. Many teenage boys, most 
men, and active women need more than 
2,000 calories per day. The actual amount 
of fat and saturated fat contained in one 
serving of a food are listed immediately 
after the nutrient name, such as 'Total fat 
13 g." Some people keep a running total of 
the amount of fat and saturated fat they eat 
in a day and compare it to their target level. 
The "% Daily Value" information may also 
be used to help you moderate your intake 

Target levels of total fat and saturated fat 
intake at different calorie levels 

Calories      1,600 1,800 2,000^ 2,200 2,500 2,800 

Total fat     53    60    65     73     80     93 
igramsj 

Saturated 
fot 18    20    20     24    25    31 
(gmmj 

* The figures for total fot and soturtrted fat at the 2,000 
calorie level have been rounded for use on the nutrition 

mÊÊÊÊÊ 

of sodium and cholesterol. The daily val- 
ues for sodium (less than 2,400 mg) and 
cholesterol (less than 300 mg) are the 
same for everyone, so you do not have to 
make any adjustments based on your 
caloric needs. 

Balance Is the Key 
It's important to note that you don't have to 
completely avoid foods that are high in fat, 
saturated fat, cholesterol, and sodium. It's 
your average intake over a few days, not in a 
single food or even a single meal, that's 
important. For example, if you eat a high-fat 
food or meal, balance your intake by choosing 
low-fat foods the rest of the day or the next 
day. You can use food labels to help you plan 
meals and budget your intake of fat, saturated 
fat, cholesterol, and sodium over several days. 
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Take the time to read food labels. Youll 
find lots of new information that can help you 
plan a healthful diet. 

Public Education 
FSIS and FDA are working together with 
other Government agencies—including 
USDA's Human Nutrition Information Ser- 
vice, Food and Nutrition Service, and Exten- 
sion Service—and a variety of professional, 
consumer, and trade associations to educate 
the public on the new nutrition label. A partic- 
ular goal of the National Exchange for Food 
Labeling Education (NEFLE) is to see that as 
many Americans as possible learn to use the 
new label—particularly special populations 
such as older Americans, ethnic minorities, 
children, persons with special dietary needs, 
and persons with low reading skills. 

A key feature of the Exchange is the 
USDA/FDA Food Labeling Education Infor- 
mation Center within the Food and Nutrition 
Information Center of USDAs National Agri- 
cultural Library. The Center maintains a data- 
base on consumer education projects and 
current research on label education. FSIS and 
FDA encourage educators to contact the Cen- 
ter before beginning projects, to seek possi- 
ble partners and avoid duplication. 

The label education effort has two phases. 
First, people need to become comfortable 
with the new label and terms. They can then 

learn how to use the label to choose a health- 
ful diet. The Food and Drug Administration, 
in conjunction with FSIS, is preparing a 
brochure to help consumers understand the 
new label. Single copies are available from 
FDA, HF-E-88, Rockville, MD 20857, or from 
FSIS Publications, Room 1180-South, Wash- 
ington, DC 20250. 

The Human Nutrition Information Service 
is preparing two publications with more infor- 
mation on using the new food labels to choose 
a healthful diet. One publication is a compre- 
hensive reference for professionals who write 
for consumers; the other is a brochure for con- 
sumers to use directly. For more information 
about either of these publications, write to: 
Nutrition Education Research Branch, Human 
Nutrition Information Service, U.S. Depart- 
ment of Agriculture, Federal Building, Room 
353, 6505 Belcrest Rd., Hyattsville, MD 20782. 

The following contacts can provide more 
information on the new nutrition label: your 
local county Cooperative Extension Service, 
State land-grant universities, the National 
Agricultural Library's Food Labeling Educa- 
tion Information Center, FDA regional public 
affairs specialists, FSIS's Office of Public 
Awareness (which includes USDAs Meat and 
Poultry Hotline, 1-800-535-4555), and HNIS's 
Nutrition Education Research Branch 
(address above). 
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School-based nutrition education is a pivotal 
component of our Nation's strategy for health 
promotion. In 1991, the U.S. Department of 
Health and Human Services published 
Healthy People 2000: National Health Promo- 
tion and Disease Prevention Objectives. One 
health objective for the year 2000 was to 
"increase to at least 75 percent the proportion 
of the Nation's schools that provide nutrition 
education from preschool through 12th 
grade, preferably as part of quality school 
health education." 

With the Food and Nutrition Service 
(FNS) and the Cooperative Extension System 
(CES) as partners, USDA is in a unique posi- 
tion to promote the nutritional well-being of 
the Nation's school children through nutri- 
tion education. The future health of our citi- 
zenry may depend on how well we do today in 
imparting a very basic life skill—eating to pro- 
mote health and well-being—to our young 
people. 

Partner Agencies 
FNS administers the National School Lunch 
Program, begun in 1946, and the National 
School Breakfast Program. The school lunch 
program serves about 24 million children 
each school day, about half of them from 
low-income families. Its goal is to provide low- 
cost or free lunches as one way to safe- 
guard the health and well-being of our 
Nation's children. FNS also administers the 
Nutrition Education and Training Program 
(NET), established by Congress in 1977 to 
enable teachers and school foodservice per- 

sonnel to provide coordinated classroom and 
lunchroom experiences for effective nutrition 
education. 

The CES includes an extensive network of 
educators in each land-grant university and 
nearly all 3,150 counties in the United States. 
As part of the land-grant system, CES profes- 
sionals, paraprofessionals, and trained volun- 
teers provide food and nutrition education to 
meet locally identified needs. CES has been a 
major and effective force in addressing the 
public's food and nutrition concerns. 

The Gap Between 
Knowing and Doing 
Childhood and adolescence are life stages 
marked by considerable change. Eating 
behaviors often reflect these physical, psycho- 
logical, and social changes. For example, 
appetite fluctuations usually correspond to 
spurts and plateaus in growth; changes in 
food preferences may reflect an increasing 
need to assert independence or a response to 
new social and environmental situations. 
Nutrition and exercise patterns that are 
formed during the first two decades of life can 
shape an individual's health and well-being— 
now and in the future. 

Recent surveys indicate that children and 
adolescents know a lot about nutrition. Yet 
this knowledge isn't necessarily translated 
into positive eating practices. To explain why 
they don't make positive health choices, ado- 
lescents often give reasons relating to lack of 
self-discipline and lack of a sense of urgency 
about diet and health. Many don't feel respon- 
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sible for their own food choices, explaining 
that they rely on adults to keep them healthy. 
As one student said, "When you're a kid, your 
parents, they always watch out for you and 
eating and stuff like that. When you're older, 
you're watching out for your own self and 
you're taking responsibility for you and other 
people won't." 

Nevy^ York Educators 
Address the Challenge 
The Nutrition for Life program illustrates one 
State's response to the challenge of school- 

Ken Hammond/USDA 92CN0710-2 

based nutrition education. New York State's 
successful program forged partnerships 
among CES, NET, the State departments of 
health and education, and industry. 

"Nutrition is not peripheral to a child's 
learning. It is a basic skill, a basic need," says 
Matilda Cuomo, New York State's First Lady, 
who challenged educators to create a compre- 
hensive school-based nutrition education pro- 
gram. Developed by CES faculty in the 
Division of Nutritional Sciences at Cornell Uni- 
versity, the three integral components of Nutri- 
tion for Life are: (1) a comprehensive set of 

A teacher at Bailey's 
Elementary School in 

northern Virginia dines with 
her students as part of the 

nutrition education progrom 
to promote health and well 
being in our young people. 
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Children know a lot about 
nutrition. In a northern 

Virginia supermarket, Delores 

Jones (left) shows her 
grandson Nick Stanko the 

nutritional benefits of the 
product she is purchasing. 

teaching materials for kindergarten through 
12th grade (K-12), (2) a peer training team 
model for disseminating the materials and 
training local teachers, and (3) an evaluation 
plan for determining program effectiveness. 

Teaching Materials 
Nutrition for life is helping thousands of stu- 
dents develop a basic life skill—eating to pro- 
mote health and well-being. Learning 
experiences throughout the K-12 materials 
emphasize the importance of meeting nutrient 

Ken Hammond/USDA 92BW0796-2ÓA 

needs without excess fat, sugar, or sodium, 
concepts drawn from the Dietary Guidelines 
for Americans, which were jointly issued by 
USDA and the Department of Health and 
Human Services (HHS). 

Elementary school children explore, 
experiment, and experience personal nutri- 
tion issues. For example, students learn to 
"Be A Choosy Chewer" by choosing good 
snacks and being physically active; science 
experiments in 'The Nutrient Connection" 
reveal the relationship between what students 
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eat and what happens inside their bodies; in 
"A Case of Waste," students examine the eco- 
logical consequences of food waste. 

The seven segments of learning experiences 
provide opportunities to participate in interdisci- 
plinary approaches to solving problems and 
making decisions. Not only do elementary 
school students learn important nutrition skills, 
but they also learn math by measuring and esti- 
mating; science by observing, comparing, clas- 
sifying, inferring, and applying; language arts by 
reading, writing, analyzing, and interpreting; 
social studies by exploring people, places, and 
situations; and the arts through music, drama, 
drawing, and creative expression. 

The 7th and 8th grade teaching materials 
complement New York State's curricula for 
Health and Home and Career Skills. Students 
examine nutrition problems and needs of peo- 
ple at different stages of the life cycle, explore 
influences on their personal food choices, and 
develop a personal contract for fitness. As one 
teacher described the materials, "It takes nutri- 
tion out of any kind of textbook and puts it into 
a context that the kids can see in their every- 
day lives and use." 

At the senior high level, Nutrition for Life 
targets three groups of students. Students in 
health and physical education classes devise a 
program of physical activity and eating that 
will enable them to be personally fit. Students 
in home economics classes apply the options 
and control over time, money, skills, and 
ingredients when preparing foods that are 
consistent with the Dietary Guidelines. Preg- 

nant and parenting teens acquire skills in 
making decisions that will positively affect 
their own and their babies' health. Through 
the use of participatory, real-life nutrition situ- 
ations, high school students develop problem- 
solving, decision-making, and resource 
management skills as well as valuing the wise 
use of personal and community resources. 

ALIVE! Food & Fitness for Life, an innova- 
tive magazine for high schoolers with a popu- 
lar press style, integrates the three teaching 
units. Its goal is to motivate teenagers to learn 
about positive nutrition practices. Many teens 
consider nutrition boring, unimportant to 
their health now, and something that is more 
their parents' responsibility than their own. 
The 32-page, full-color magazine meets this 
challenge with its upbeat, positive tone to pro- 
mote self-esteem, personal situations and 
experiences, and a contemporary, mature 
design. Personal interviews, soap-opera fic- 
tion, question and answer columns, and a 
peer advice column are used to engage the 
reader. The lead article features interviews 
with athletes to set the pace for this class- 
room magazine aimed at attracting both male 
and female readers. 

Comments from classroom teachers, 
school psychologists, dietitians in private 
practice, 4-H leaders, church youth leaders, 
PTA presidents, and parents indicate that 
ALIVE! is being used effectively with 
teenagers in a variety of educational settings. 
One nutritionist said, "It's a good way to start 
conversations with my clients." 
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Senior high school students 
ore given classes on 

nutritionol values of 
food consistent with 

the Dietary Guidelines. 

Peer Training Team Model 
No matter how well developed a school-based 
program is, it will be successful only if it is 
effectively distributed and supported. This 
involves persuading a school system of the 
wisdom of adopting a program, training 
teachers in using the materials, and maintain- 
ing the quality of the program. 

To meet this challenge in New York State, 
a peer training team model was adopted to 
distribute the 7th through 12th grade materi- 
als. A similar model had been used to effec- 

Ken Hammond/USDA 92BW1985 

tively distribute a newly mandated Home and 
Career Skills curriculum throughout the 
State. Fifteen training teams were formed, 
each including at least one representative of 
the target groups: classroom teachers, school 
administrators, local CES agents, and (for the 
pregnant teen material) a community health 
educator. The collective efforts of 41 CES 
staff, 100 teachers and school administrators, 
and 16 community health educators were 
reflected in the training teams. 

Each regional training team was charged 
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with distributing the program to peer teach- 
ers and supporting its use through local or 
area workshops. Teams were encouraged to 
foster links between school-based personnel 
and local community resources in a way that 
would promote long-term involvement and 
continuity in nutrition education. The involve- 
ment of local CES agents made this possible. 

The 15 training teams received initial train- 
ing, support materials, ongoing technical 
assistance, and a small stipend from Cornell. 
NET educators provided extended distribu- 
tion and maintenance of the program. The 
NET-CES partnership was a key to long-term 
programming. 

Evaluation Methods and Results 
Over 90 percent of the teachers who attended 
local workshops during the project's first year 
rated them as excellent or good. Teachers 
were excited about the new teaching materi- 
als and planned how to use them in their 
classrooms to meet curriculum goals. As one 
educator said, "It's a comprehensive approach 
and it ties in not only home, school, and com- 
munity but also departments within the 
school." 

Nutrition for Life makes teaching easier, 
better organized, more up-to-date, and more 
detailed, according to the majority of teachers 
questioned in a statewide random survey. 
Teachers also agree that students became 
more involved and interested in learning 
about nutrition. 

Tools used to evaluate the effectiveness of 
Nutrition for Life included: (1) a mail survey 

of 2,425 randomly selected K-12 teachers in 
New York State and (2) a written nutrition 
test of 2,863' 7th and 8th grade students from 
103 randomly selected classrooms. 

Results of these evaluations indicated that 
about half the 7th and 8th grade health and 
home and career skills teachers received the 
program, as did one-third of high school 
health, home economics, and physical educa- 
tion teachers, and one-fourth of elementary 
school teachers in New York State. Three- 
fourths of the teachers who received Nutri- 
tion for Life used the materials in teaching, 
and the teachers who attended training work- 
shops were most likely to use the materials. 

Modest but statistically significant effects 
on students' knowledge, attitudes, and behav- 
ior were found in classrooms where Nutrition 
for Life was used. In schools with a high pro- 
portion of low-income students, additional 
hours of Nutrition for Life teaching was asso- 
ciated with significantly higher nutrition atti- 
tude and behavior scores, compared with 
those of students in other schools. 

Making a Difference 
in the Nation's Health 
Effective partnerships among NET, CES, 
school administrators, teachers, and commu- 
nity health educators are needed to tackle 
complex and expansive issues such as health 
promotion. Nutrition for Life affords the 
opportunity for reaching the Nation's more 
than 41 million children and adolescents with 
effective school-based nutrition education. 
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RcCGIlt ^^^^ ^^^ provides infants with the essential 
  fatty acids important for the growth of their 
AdvOnCfiS in neurological tissue and cell membranes. It 
  also provides about 50 percent of their energy 

MotCrnol ^^^^^- scientists need to understand how 
  dietary fat is used to produce human milk, so 

und Inf dnt ^^^^ recommendations can be formulated for 
breastfeeding mothers. 
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Composition of 

weight gain in 
breast-fed and 

formula-fed infants 

Maternal Nutririon and Lactation 
Most of the dietary fatty acids consumed by 
lactating women are (1) converted to energy 
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through oxidation, (2) secreted into milk, or 
(3) stored in maternal adipose tissues. The 
Children's Nutrition Research Center has 
studied what happens to dietary fats in lactat- 
ing, well-nourished women who consume 
either a low-fat diet or a high-fat diet. The 
diets were randomly assigned to 16 women 
who were nursing their infants. Figure 1 
shows how dietary fat was used for energy, 
secreted into milk, or stored as fat. 

The results of the study indicate that 
women on the low-fat diet had a lower concen- 
tration of fat in their milk but produced greater 
amounts of milk. Thus, their daily secretion of 
milk fat did not change, but their total carbohy- 
drate production increased. The study also 
indicates that women with more body fat are 
better able to store dietary lipids and conse- 
quently may have difficulty losing weight. 

In contrast, Otomi Indian women living in 
rural Mexico who consume a low-fat diet and 
have low body fat may produce milk that has a 
low fat content. Lactation was studied in these 
women because their infants were growing 
poorly. The Otomi women consume a low-fat, 
corn-predominant diet. Although their milk 
production rates were actually 15-20 percent 
higher than rates reported for well-nourished 
women, the concentrations of fat and energy 
in their milk were lower and may have con- 
tributed to the poor growth of their infants. 

Infant Nutrition 
Growth standards for infants from the Nation- 
al Center for Health Statistics (NCHS), Wash- 
ington, DC, were derived primarily from 
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formula-fed infants studied 20-50 years ago 
(fig. 2). Efforts are now under way to revise 
growth standards for infants. In a study at the 
Children's Nutrition Research Center, the 
growth of breast-fed and formula-fed infants 
was monitored for 9 months. Investigators 
found that formula-fed infants gained more 
weight after 3 months than breast-fed infants 
of the same age (fig. 3). 

Until recently, most nutrition studies in 
infants relied on measurements of weight and 
length to estimate growth and body composi- 

Adam Gillum, USDA/ARS Children's Nutrition Research Center 

tion. Today, however, scientists have new tech- 
niques, such as total body electrical conductivi- 
ty, to measure lean and fat body mass. 
Surprisingly, initial studies suggest that breast- 
fed infants may have more body fat than formu- 
la-fed infants. Other methods make it possible 
to measure how infants use the nutrients in the 
food they eat. Using indirect calorimetry and 
the doubly labeled water (^Hg'^^O) method, 
investigators have shown that breast-fed infants 
not only consume fewer calories than formula- 
fed babies but also expend fewer calories. 

Besides differences in how breast-fed and 
formula-fed infants use calories, there are 
important differences in their biochemical 

Photo: 

Betty Walker, a research 

nurse, removes a baby from 
a calorimetry chamber after 
meosuring the child's 
sleeping metabolic rate. 

This is part of the research 
testing at the Children's 
Nutrition Research Center. 

Figure 2: 

Growth of breast-fed and 

formula fed infants 
measured by growth 
standards of the Nahonol 

Center for Health Statistics 
(courtesyofJ.E. Stuff) 
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Percentages of dietary fat 

oxidized for energy, secreted 
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lactafing women receiving 
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(courtesy of D.L. Hochey) 
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makeup. Breast-fed infants have higher plas- 
ma cholesterol concentrations than formula- 
fed infants, presumably because of the higher 
cholesterol content of human milk than for- 
mula. The synthesis of cholesterol in breast- 
fed infants is one-third that of formula-fed 
infants. Scientists are now trying to determine 
how cholesterol intake in infancy affects cho- 
lesterol levels in adulthood. 

Nutrition of the Preterm Infant 
The survival rate of preterm infants has 
increased dramatically in the last several 

years; at least 90 percent of infants bom pre- 
maturely survive. Scientists are studying dif- 
ferences in the composition of human and 
cow's milk to determine the levels of nutrients 
most suitable for preterm infants. Feeding 
human milk to preterm infants appears to be 
advantageous, because (1) the fat content of 
human milk is more appropriate than that of 
cow's milk for infant brain development, and 
(2) the levels of immunoglobulins in human 
milk may increase an infant's ability to defend 
against infection. Human milk, however, is 
"designed" by nature for full-term infants, 
whose bones are more fully developed, so 
investigators at the Children's Nutrition 
Research Center are studying how much 
additional calcium and phosphorus must be 
added to human milk to ensure healthy bone 
growth in preterm infants. 

Studying Postnatal Growth 
and Development 
Some infant nutrition questions must be stud- 
ied in animals, such as the infant pig, to avoid 
the possibility of harming human subjects. 
Scientists at the Children's Nutrition Research 
Center are studying genetically lean and 
obese piglets to leam how fat and cholesterol 
are used in early life. They have found that 
cholesterol levels in genetically obese piglets 
continue to rise when their diets contain cho- 
lesterol, suggesting that these piglets may not 
be able to shut down cholesterol synthesis 
when cholesterol is provided in the diet. Stud- 
ies have also shown that piglets with low lev- 
els of plasma cholesterol grow more slowly 
than piglets with higher levels. Because infant 
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fonnula has very little cholesterol compared 
with human milk, both findings are important 
in designing human infant formulas, whether 
for full-term or preterm infants. 

Rats are also studied to learn more about 
human infants. Because they are particularly 
immature at birth, rats are relevant to studies of 
preterm infants, hivestigators have found that 
before 10 days of age, the weight gain of rat 
pups consists almost entirely of protein, with 
very litüe increase in body fat This phenome- 
non can also be seen in preterm infants. From 
the studies in rats, scientists have learned that 
adequate nutrition immediately after birth is 
very important to ensure normal maturation. 

Adam Gillum, USDA/ARS Children's Nutrition Research Center 

Continuing Research 
Nutrient utilization in lactating females and 
their offspring is being investigated through 
noninvasive techniques and animal models. 
We have yet to fully understand how maternal 
diet and nutritional status affect milk composi- 
tion and how dietary manipulation of infant 
weight gain, body composition, and serum 
cholesterol affects health later in life. Studies 
to ensure that preterm infants get adequate 
nutrition will enable normal growth and 
development and promote optimal cognitive 
and immune functions. Both short- and long- 
term effects of infant nutrition on the develop- 
ing organism are important in defining the 
nutritional requirements of infants. 

Judy Hopkinson of the 

Children's Nutrition 
Research Center prepares 

to use G total body 
electrical conductivity 

machine during nutritional 
research testing as the 
infant's mother looks on. 
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Recent Diet recommendations for adolescents can- 
not be improved until scientists have more 

AdvOnCfiS ¡n    information about nutrient intakes, body 
     compositions, and energy expenditures for 

adolescents. Nutrition: 

From Basic Nutritional Requirements 
of Adolescents 

AdolfiSCfillCfi    Most recommendations have relied on body 
     measurements to index growth. To date, 
to Adulthood    iii^trient requirements for growth during ado- 
     lescence have been estimated from studies of 

fetuses or adults. Because tissue composition 
during growth differs among different age 
groups, it is not appropriate to measure 
growth in teenagers using techniques that 
were developed to measure growth in adults 
and fetuses. In addition, most studies have 
been done on Caucasians; very few have been 
conducted on individuals of other ethnic 
groups. Data in the literature suggest that 
there are differences among ethnic groups in 
growth rate, metabolic rate, body composi- 
tion, and onset of fertility. 

To assess the nutritional needs of 
teenagers (including obese or pregnant 
teens), scientists must collect data on nutrient 
intakes, body composition, and energy expen- 
diture from healthy adolescents who repre- 
sent different ethnic groups. 

Adolescence is the transition period between 
childhood and adulthood. TTie growth spurt that 
occurs during adolescence includes rapid bone 
growth, increased muscle mass, and increased 
body fat The growth and development of ado- 
lescents reflect their genetic background and 

William W.Wong 
Associate Professor, 

USDA-ARS Children's Nutrition 

Research Center, 

Department of Pediatrics, 

Baylor College of Medicine, 
Houston, TX 

their dietary history during infancy and child- 
hood. The food choices made by adolescents 
affect not only their growth and development 
during puberty but also their reproductive 
capacity and susceptibility to degenerative dis- 
eases when they become adults. 

Nutritional Problems of Adolescents 

Obesity 
Because of the high fat content of the Ameri- 
can diet, obesity affects 10 to 35 percent of 
adolescents. Researchers have shown that 
infant weight correlates strongly with adult 
weight and that children who are overweight 
before puberty have a 75 percent chance of 
becoming obese adults. It has also been 
shown that those who are overweight after 
puberty have a 95 percent chance of becoming 
obese adults. It is not surprising, therefore, 
that data from the Second National Health and 
Nutrition Examination Survey (1976-80) indi- 
cated that approximately 34 million American 
adults (25.7 percent) are overweight. 

Although fat deposition during puberty is 
essential for teenage girls in preparation for 
reproduction and lactation, the incidence of 
obesity in the United States is unfortunately 
high, especially in adult women. Obesity is 
associated with increased risk of diabetes, 
high blood pressure, heart disease, gallblad- 
der disease, colon cancer, postmenopausal 
breast cancer, and menstrual irregularities. 
Unless obese women eat a prudent diet 
during pregnancy, they have a great risk of 
complications. 
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di    Photo 1. 

Cardiorespiratory fitness of 
01 S-yeor-old is evaluated 

under the supervision of 
exercise physiologist 
Molly Bray. 

Courtesy of Dr, Williom Wong, USDA/ARS Children's Nutrition Research Center 

Pregnancy and Osteoporosis 
The National Center for Health Statistics 
recently documented the sharpest rise in 
teenage pregnancies in 15 years; the annual 
incidence in the United States is now 1 in 10. 
The effects of pregnancy during adolescence 
on long-term health status are not completely 
understood. A female adolescent generally 
attains 99 percent of her mother's bone size 
and 80 to 95 percent of her mother's bone 
mass and bone density by 14 years of age. 
The growth spurt and onset of fertility that 

occur during puberty impose substantial 
nutrient demands on female adolescents. 

The consequences of these changes dur- 
ing puberty depend on individual nutritional 
status, level of sexual maturity, and genetic 
background. An increasing health problem in 
the United States is posed by pregnant and 
lactating teenaged girls, who must accommo- 
date the additional nutrient demands of repro- 
duction. These girls are at high risk of 
nutrient deficiencies, such as calcium defi- 
ciency, and thus have a higher risk of devel- 
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Photo 2. 
Exercise physiologist 
Maurice Puyou gives 

instructions to o study 
volunteer during a body 

density measurement. 

Courtesy of Dr. William Wong, 
USDA/ARS Cliildren's Nutrition Research Center 

oping osteoporosis later in life. There are 
many nutrition questions to be answered 
about pregnancy during adolescence. 

Cholesterol and Atherosclerosis 
Cholesterol is an essential component of cell 
membranes and is required for cell growth, 
replication, and maintenance. Plasma choles- 
terol concentrations are known to be higher 
in breast-fed infants than in formula-fed 
infants, perhaps because human milk has a 
higher cholesterol content than formula. 
Although cholesterol causes atherosclerosis 

in humans, animal studies have shown that a 
diet high in cholesterol early in life may pro- 
tect against diets high in cholesterol later in 
life. The protective mechanism, however, has 
not been documented in humans. 

Nutrition Research at the Children's 
Nutrition Research Center 
The Children's Nutrition Research Center 
(CNRC) has developed numerous noninva- 
sive techniques to measure lean body mass, 
fat mass, bone mineral content and density, 
basal metabolic rate, and total energy expen- 
diture. Several studies are in progress at the 
CNRC to assess the nutrient requirements of 
adolescents. 

In one cross-sectional study, nutrient 
intakes, cardiorespiratory fitness, body com- 
position, energy expenditure, plasma lipid 
profile, and plasma iron status are being mea- 
sured in 200 healthy female adolescents 
between 10 and 16 years of age. Equal num- 
bers of adolescents representing four ethnic 
groups (white, black, Hispanic, and Asian) 
are being studied. Nutrient intakes for a 3-day 
period are being analyzed from food records. 
Cardiorespiratory fitness is being evaluated 
by determining the maximal heart rate and 
maximum oxygen utilization while the sub- 
ject is walking and running on a motorized 
treadmill (see photo 1). Body density is being 
measured by weighing the subject in and out 
of the water (see photo 2). Because fat is less 
dense than water, lower body density reflects 
higher body fat. Lean body mass is being esti- 
mated in a total body electrical conductivity 
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Photo 3. 
Lean body moss and 

body fat of o 14-year-old 
ore measured by a total 
body electrical conductivity 

(TOBEC) machine. 

Dr. William Wong, USDA/ARS Children's Nutrition Research Center 

(TOBEC) machine (see photo 3). The 
TOBEC machine has been approved for use 
on infants, chiWren, and adults by the Food 
and Drug Administration. Total body bone 
mineral content and density are being mea- 
sured by a technique called dual-energy x-ray 
absorptiometry (see photo 4). The subject lies 
in a supine position during the whole-body 
scan, which takes approximately 15 minutes. 

The energy required for daily activities, 
including sleep, is being measured while the 
subject is inside a whole-body indirect 
calorimeter for 24 hours. The whole-body 
calorimeter is similar in size to a small bed- 

room (see photo 5) and has a bed, table, 
chair, television, VCR, stereo system, exer- 
cise bicycle, telephone, and toilet facilities. 
The subject also eats breakfast, lunch, and 
dinner in the calorimeter. The 24-hour energy 
expenditure measured reflects the caloric 
needs of the subject while being confined in 
the chamber. Activities inside the calorime- 
ter, however, are limited. Because the subject 
is being monitored constantly inside the 
chamber, behavior and activity patterns are 
not typical. The whole-body calorimeter pro- 
vides important information on basic energy 
needs but does not provide an accurate esti- 
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Photo 4. 
Dr. William Wong uses 

a dual energy x-ray 
obsorptiomefer to 
measure the bone 

mineral content and 
bone density 

of a 14-year-old. 

Courtesy of Dr. William Wong, 
USDA/ARS Children's Nutrition Reseorch Center 

mate of the caloric needs of the subject in a 
free-living environment. 

The energy needs of free-living subjects 
are being estimated using the doubly labeled 
water method. After a baseline saliva sample 
is collected, each subject drinks a known 
amount of water containing the stable iso- 
topes deuterium and oxygen-18. The energy 
expenditures of the free-living subjects are 
calculated from the rates of disappearance of 
these isotopes in subsequent saliva samples. 
A blood sample is collected from each subject 
after the subjects have fasted overnight. Each 

sample is tested for plasma total cholesterol, 
triglycéride, high-density and low-density 
lipoprotein cholesterol, apolipoproteins A-1 
and B, total iron, and ferritin. The relation- 
ships of nutrient intake, body composition, 
caloric needs, cardiorespiratory fitness, plas- 
ma lipid profile, and iron status to each other 
and to sexual maturity and race are being 
evaluated. 

Another study underway at the CNRC will 
estabhsh a body composition database for 
both men and women. Results ñ^om this study 
will define the relationships between nutrient 
intake and body composition of healthy chil- 
dren from infancy through adolescence for 
different ethnic groups. The data will also 
establish acceptable upper and lower limits 
within which to evaluate children who are ill. 
Approximately 1,000 healthy children under 
18 years of age from 3 ethnic groups (white, 
black, and Hispanic) are being studied in the 
Metabolic Research Unit and Body Composi- 
tion Laboratory at the CNRC. 

Two studies at CNRC are designed to 
define the nutrient needs of pregnant and lac- 
tating teenagers. One longitudinal study will 
estimate the nutrient intakes, changes in 
body composition, and changes in energy 
expenditure of 20 healthy pregnant teenagers 
under 17 years of age. These teenagers are 
being studied four times between 8 and 40 
weeks of gestation and immediately after 
delivery. The other study will measure the 
dietary intakes, milk production, and changes 
in body composition and growth in lactating 
adolescents. Preliminary results indicate that 
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body weight, lean body mass, and body fat in 
lactating adolescents are maintained during 
the first 3 months after giving birth. This con- 
servation of body mass may occur at the 
expense of milk production in the adolescent 
mother. 

To test the hypothesis that early neonatal 
ingestion of large quantities of cholesterol 
protects the infant from high-cholesterol diets 
later in life, the CNRC is planning to study the 
effects of dietary cholesterol on in vivo choles- 
terol synthesis. The studies will be conducted 
in 4-month-old infants: 12 exclusively breast- 
fed, 12 formula-fed, and 12 formula-fed with 
added cholesterol. Later, all infants will be fed 
a formula with low cholesterol levels. The 
same procedure will be repeated at 11 months 
of age. The infants will then be fed a diet high 
in cholesterol, and the effects of the diet on 
the cholesterol levels in the infants will be 
evaluated. 

The United States is confronted with phe- 
nomenal economic costs from obesity, adoles- 
cent pregnancy, poor birth outcomes, and 
cardiovascular heart diseases related to ather- 
osclerosis. The data collected in the CNRC 
studies will provide important information for 
the formulation of food recommendations for 
healthy teenagers as well as obese and preg- 
nant teenagers. We hope these recommenda- 
tions, besides helping to provide adequate 
education, will also help reduce nutrition- 
related health costs in our society. 

Photo 5. 
A14-year-old exercises 
on on ergometer in a 
whole-body colorimeter 

at the Children's 
Nutrition Research Center. 

Courtesy of Dr. William Wong, 
USDA/ARS Children's Nutrition Research Center 
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Nutrition Ond    although the number of deaths from heart 
     disease has been steadily declining since the 
CordlOVQSCulor    ISßO's, heart disease remains the number one 
 .     killer in the United States. Moreover, all vas- 

FitllfiSS    *^^l^^ diseases, including heart disease, 
     stroke, and other blood-vessel diseases, 

accounted for almost half of all deaths in 1988. 
Hypercholesterolemia (high cholesterol), 

high blood pressure, and smoking are still 
considered the most important risk factors 
associated with heart disease. Recently identi- 
fied as risk factors are obesity, a sedentary 
lifestyle, and high-density lipoprotein (HDL) 
cholesterol concentrations of less than 35 
milligrams per deciliter (mg/dL). Although 
weight loss and exercise are independent risk 
factors for heart disease, they are both recom- 
mended for raising HDL-cholesterol levels, 
decreasing plasma total cholesterol and 
triglycérides, improving glucose tolerance, 
and lowering high blood pressure. 

Guidelines for Plasma Cholesterol 
Plasma total cholesterol is now commonly 
used as a screening tool to identify persons 
who are at high risk (greater than 240 
mg/dL) of developing heart disease. 
Although there is no question that plasma 
total cholesterol is associated with increased 
risk of heart disease, the use of plasma total 
cholesterol as an indicator to predict the risk 
of heart disease on an individual basis is rela- 
tively weak, whereas low-density lipoprotein 
(LDL)- and HDL-cholesterol concentrations 
have a much stronger predictive value. High 
levels of LDL-cholesterol (greater than 160 

mg/dL) and very low concentrations of HDI^ 
cholesterol (less than 35 mg/dL) are strongly 
correlated with increased incidence of heart 
disease. We need to know the LDL- and HDL- 
cholesterol concentrations before we can 
accurately predict the risk of heart disease for 
each person. 

Recent studies showed that fully 20 per- 
cent of the population thought to have desir- 
able levels of plasma total cholesterol (less 
than 200 mg/dL) and low risk of heart dis- 
ease actually had levels of HDL-cholesterol 
that were too low (less than 35 mg/dL). With 
one other risk factor, such as being male, 
these persons would instead be classified at 
high risk of heart disease. Several studies 
have shown that the risk of developing heart 
disease, as determined by LDI^cholesterol 
concentrations, was markedly decreased as 
HDI^cholesterol concentrations increased. 

Plasma total cholesterol is a practical and 
relatively inexpensive method for identifying 
individuals at high risk of heart disease on a 
population-wide basis. The results of the Lipid 
Research Clinic-Coronary Primary Preven- 
tion Trial, which studied 3,800 men for 7 
years and was coordinated by the Centers for 
Disease Control, confirmed the results of 
other epidemiological and cfinical studies: 
that lowering the plasma total cholesterol low- 
ers the risk of heart disease. Lowering plasma 
total cholesterol by 1 percent reduced the risk 
of heart disease deaths and other heart dis- 
ease end points by 2 percent in individuals 
who were hypercholesterolemic. 
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Physiologist Henry Lukoski 

calculates a volunteer's 
oxygen intake and corbon 

dioxide output. 

Bruce Fritz/USDA 92BW1234-2 \ 

Modification of Diet 
A strong bociy of evidence from various studies 
on dietary modification, purified diet, and epi- 
demiology indicates that plasma total choles- 
terol and LDL-cholesterol levels can be 
markedly decreased in most individuals and 
consistently across the population by lowering 
total fat and especially the saturated fatty acids 
in the diet. It is thought that saturated fatty 
acids interfere with LDL removal from the 
blood (by reducing the number of LDL recep- 
tors to catabolize LDL), resulting in increased 
concentrations of plasma LDL-cholesterol. 

Present dietary guidelines recommend the 
consumption of less than 30 percent of calories 

from fat, with less than 10 percent of calories 
coming from saturated fatty acids. Research 
over many years has shown that increasing the 
levels of polyunsaturated fatty acids (PUFA) 
and of monounsaturated fatty acids (MUFA) in 
the diet is also an effective way of lowering 
plasma total cholesterol and LDL-cholesterol. 
Unfortunately, PUFA also lower plasma HDI^ 
cholesterol; fortunately, MUFA do not. 

There is more to be learned about the 
effect of the individual fatty acids in the diet, 
because it appears that not all saturated fatty 
acids raise plasma cholesterol. Recent work 
with stearic acid (18-carbon, saturated) shows 
that it does not raise plasma total cholesterol 
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and in fact may lower it, whereas two other 
saturated fatty acids, palmitic (16-carbon) or 
myristic (14-carbon) acids, raise plasma total 
cholesterol and LDL-cholesterol when fed as 
the predominant fatty acid. Future recom- 
mendations for restricting or including cer- 
tain foods in the diet should take this 
information into consideration, 

Epidemiological studies have indicated a 
decreased incidence of heart disease in certain 
populations that regularly consume fish. How- 
ever, work with fish oils that contain n-3 fatty 
acids has found a consistent reduction only in 
plasma triglycérides and relatively litue effect 
on the plasma cholesterol levels. This indicates 
the need for more information before any rec- 
ommendations can be made about the inclu- 
sion of ñsh-oil fatty acids in the diet. 

The present consumption of cholesterol 
averages about 300 mg/day, with women con- 
suming less than that and men consuming 
more. Most persons do not respond to changes 
in dietary cholesterol with increased or 
decreased plasma levels of cholesterol over a 
wide range of cholesterol intakes. Only one- 
third of the population is sensitive to dietary 
cholesterol and would probably benefit from fur- 
ther reductions in the present dietary guideline 
of no more than 300 mg cholesterol per day. 

Fiber and Cholesterol 
Increased levels of dietary fiber are effective in 
lowering plasma total cholesterol and LDL- 
cholesterol. With the emphasis on more finit, 
vegetables, and grain products, low-fat diets 
(less than 30 percent of calories from fat) are 

generally higher in dietary fiber. Although the 
results are not as consistent or as dramatic as 
those from low-saturated-fatty-acid diets, the 
higher levels of soluble dietary fiber from oat 
products and legumes have been shown to 
lower plasma total cholesterol and LDL-cho- 
lesterol concentrations. This was found in a 
wide assortment of studies with different lev- 
els and sources of dietary fiber. 

Preliminary evidence shows that, as in 
some animal species, reversal of the athero- 
sclerotic buildup (of cholesterol and other 
material) in the coronary vessels can occur in 
humans. Although several types of lifestyle 
changes occurred at the same time (including 
exercise and meditation), the dietary hall- 
mark of this research was a very-low-fat diet 
(about 10 percent of calories from fat) with 
emphasis on fruits, vegetables, and cereals. It 
is not known whether this will result in rec- 
ommendations to reduce fat consumption still 
further; substantiating research is required. 

Weight Reduction 
Fully one-quarter of the male population and 
almost half of all women in the United States 
are trying to lose weight. From 30 to 40 mil- 
lion American adults (between 20 and 74 
years old) are overweight, and over 12 million 
are obese. Those conditions are associated 
with low HDL-cholesterol levels, decreased 
glucose tolerance, high blood pressure, and 
elevated plasma cholesterol and triglycérides. 
Since obesity is an independent risk factor for 
heart disease, and since it is also a risk factor 
in association with several others, decreasing 
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the incidence of obesity and overweight may 
be the single most important intervention for 
cardiovascular health. Evidence continues to 
accumulate on the position that weight loss 
and exercise will increase plasma HDL-cho- 
lesterol. At present, losing weight and exer- 
cising are the only recommendations that can 
be made by professionals to raise HDL levels. 
In addition, both are important remedies for 
lowering blood pressure, improving glucose 
tolerance, and decreasing plasma total triglyc- 
érides and cholesterol. 

Exercise is an excellent adjunct to weight 
loss because exercise bums calories and pro- 
motes fatty acid release from the fat tissue. It 
has been shown that exercise is a valuable 
tool in the maintenance of weight loss, which 
is now considered by health professionals to 
be as important as the initial weight loss. In 
addition, recently published articles indicate 
that low-fat (20 percent of calories or less) 
diets were effective in weight reduction and in 
maintenance of weight loss. It therefore 
seems reasonable that exercise and lower fat 
diets should be used together to effectively 
reduce a number of risk factors and thereby 
enhance cardiovascular health. 

Education 
Low-fat diets and increased activity seem to 
be a relatively simple, straightforward mes- 
sage for the average consumer. However, 
many consumers are simply unaware of the 
differences in caloric contents of fat, carbohy- 
drate, and protein. In fact, many persons still 
cut high-carbohydrate foods such as bread 

and potatoes from the diet when "watching 
their calories." 

Although some people may recognize that 
oils and visible fat on meats are more calorie 
dense than potatoes and bread, they are 
unaware that fried potatoes, fried meats, 
many processed meats (such as wieners and 
luncheon meats), and some baked goods 
(such as muffins, biscuits, and pastries) are 
very high in so-called hidden-fat calories. 

The frozen convenience items for the 
microwave oven are a new generation of prod- 
ucts that are often consumed without a 
thought as to how much fat is in them. The 
place of fast food in the eating pattern of the 
average American has been firmly estab- 
lished. Although some in the fast-food indus- 
try have attempted to provide low-fat items, 
the overwhelming number of high-fat selec- 
tions makes it difficult for even the most 
knowledgeable consumers to select a low-fat 
balanced meal. 

A more aggressive program of nutrition 
education for employees in the Nation's 
school cafeterias is needed to meet the 
recently adopted dietary guidelines of less 
than 30 percent of calories from fat and less 
than 10 percent of calories from saturated fat. 
And finally, hints for low-fat cooking need to 
be more widely and effectively disseminated 
to the American public. All these limitations 
of knowledge, motivation, or skills present a 
significant challenge to the nutrition or health 
educator. 
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Approximately 95 percent of our skeleton is 
developed during the first 18 years of life. 
Periods of rapid growth occur during the first 
year of life and during the adolescent growth 

Skeleton    ^P^^^* After adult height is achieved, our 
     bones continue to become more dense as 

minerals are deposited. This is the consolida- 
tion phase. An additional 5-percent increase in 
bone mass is accumulated by age 30 to 35. At 
this age, our bones are the most dense and we 
are in a period of peak bone mass. After age 
40, we experience an age-related phase of 
slow bone loss. The most rapid loss of bone 
mass for women occurs during the first 4 to 8 
years after menopause. This chapter discuss- 
es the consequences of bone loss and also the 
lifestyle factors that protect the skeleton. 

Osteoporosis 
When enough bone mass is lost that bones 
become vulnerable to fracture, the individual 
has developed osteoporosis. Osteoporosis is a 
debilitating disease that affects over 24 mil- 
hon Americans. Each year in the United 
States, 1.3 million fractures are attributable to 
osteoporosis. The most common fractures 
occur at the wrist, the spine, and the hip. Hip 
fractures alone result in annual health-care 
costs of $10 billion. This figure will continue 
to increase with the increase of the elderly 
population. Between 15 and 25 percent of per- 
sons with a hip fi*acture enter long-term-care 
institutions. Hip fractures are associated with 
a high mortality rate due to surgical deaths 
and to complications such as thromboem- 
bolism, fat embolism, and pneumonia. 

Treatment of Osteoporosis 
A number of drugs are being investigated for 
their efficacy in the treatment of osteoporosis. 
These include calcitonin, bisphosphonates, 
and 1,25-dihydroxyvitamin D3. These drugs 
slow bone résorption but have little effect on 
the stimulation of bone formation. Other 
agents being researched are fluoride and 
parathyroid hormone; these may stimulate 
bone formation but are not proven to reduce 
the rates of fi:'acture. 

Because of the lack of a cure for osteoporo- 
sis, the prevention of excessive bone loss is 
the current focus. Approximately 80 percent of 
bone mass is genetically determined. The 
other 20 percent can be modified by lifestyle 
factors. Adequate calcium intake, weight-bear- 
ing exercise, and estrogen-replacement thera- 
py for women who have entered menopause 
are the primaiy fifestyle factors associated 
with reducing the risk of osteoporosis. Factors 
associated with increased risk of osteoporosis 
include smoking and abuse of alcohol and caf- 
feine. Thin, small-framed women are more vul- 
nerable to osteoporosis, and Caucasians and 
Asians are at higher risk than African-Ameri- 
cans. Women are at greater risk than men by 
a ratio of 4 to 1. Women have less bone mass, 
experience accelerated loss of bone mass fol- 
lowing menopause, and ingest less calcium 
than do men. 

A researcher at the USDA Human Nutri- 
tion Research Center at Tufts University 
(Boston, MA), Bess Dawson-Hughes, has 
shown that calcium supplements can prevent 
the usual bone loss associated with aging in 
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Building bone moss in 
eoriy life may be the 

, j|    most effective way 

to prevent osteoporosis 
in later life. 

women who consume less than 400 mil- 
hgrams (mg) of calcium per day. Further- 
more, two studies have reported that the risk 
of hip fracture is reduced by as much as 60 
percent on higher calcium intakes. 

Other nutrients that are important to the 
skeleton are protein, vitamins C and D, phos- 
phorus, magnesium, manganese, copper, 
zinc, and boron. 

Estrogen-replacement therapy can also pre- 
vent or retard bone loss in perimenopausal and 
postmenopausal women as long as the therapy 
is continued and the dietary calcium intake is 
sufficient. Calcium supplementation in combi- 

USDA/92BW1234-2 

nation with estrogen replacement has syner- 
gistic positive effects on bone loss; that is, the 
effectiveness of each treatment is enhanced. 

Early-Life Steps To 
Prevent Osteoporosis 
Building bone mass in early life may be the 
most effective way to prevent osteoporosis in 
later life. K this opportunity is missed, it prob- 
ably cannot be made up. Even small increases 
in bone mass can have a great impact on the 
risk of fracture. For instance, a 5-percent 
increase in bone mass can reduce the risk of 
osteoporotic fracture by 40 percent. 
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Progressive spinal deformity in osteoporosis 

A lifelong habit of drinking milk is associ- 
ated with increased bone mass. Researchers 
at the Indiana University School of Medicine 
in Indianapolis have shown that calcium sup- 
plements increase the bone mass in préado- 
lescent children, compared to that in their 
identical twins who received placebos during 
a 3-year study. 

Getting Enough Calcium 
In the American diet, almost 75 percent of 
dietary calcium comes from dairy products. 
Few other foods are concentrated sources of 
absorbable calcium. At Purdue University 
(West Lafayette, IN) and Creighton University 
(Omaha, NE), plant foods are being screened 
for calcium absorption. These include broc- 
coli, bok choy, kale, and tofu made with calci- 
um salts. Calcium is well absorbed from these 
vegetables and from all dairy products—that 

58 



Part 2 USDA Nutrition Research 

is, milk, yogurt, cheese, processed cheese, 
and their low-fat counterparts. Spinach is a 
concentrated source of calcium, but this calci- 
um is poorly absorbed because it is com- 
plexed with oxalic acid and is therefore 
indigestible. 

Depending on their stage of growth, peo- 
ple need 2 to 5 cups of milk or the calcium 
equivalent each day. American females more 
than 12 years old typically consume less calci- 
um than this recommended amount Calcium 
intake in American women is 40 to 50 percent 
below that in men. A 1984 National Institutes 
of Health consensus-development conference 
recommended 1,000 mg of calcium per day 
for premenopausal women and 1,500 mg per 
day for postmenopausal women. However, 25 
percent of American women have an intake 
below 300 mg per day, which is the amount of 
calcium in one glass of milk. Calcium supple- 
ments are recommended for individuals who 
cannot get adequate calcium through diet. 
However, supplements do not contain all the 
nutrients necessary for building bones, and 
people often forget to take pills. An alternative 
source of calcium is the fortified beverages 
now on the market. 

Exercise 
Weight-bearing exercise has a positive impact 
on bone density. An effective exercise pro- 
gram applies weight loading to all parts of the 
skeleton. For example, the right arm of a 
right-handed tennis player has a higher bone 
density than does the left arm. Activities that 
are exclusively aerobic seem to be the least 

effective in building peak bone mass. Thus, 
weight lifters have higher bone density than 
do swimmers. We do not know if the positive 
effects of exercise on bone mass are retained 
when exercise is discontinued. 

A partial explanation for bone loss in the 
elderly is the reduction in physical activity 
with age. The physical work of the average 
sedentary elderly adult is 30 percent less than 
that of the average younger adult. If immobi- 
lization occurs, bone loss is accelerated; but 
bone mass can increase when the individual 
again becomes ambulatory. 

The Known and Unknown 
Obtaining adequate dietary calcium, exercise, 
and estrogen-replacement therapy following 
menopause are three lifestyle choices for 
maintaining a strong skeleton. The interac- 
tion of these factors is not well understood. 
Nor do we know the residual positive effect 
after cessation of treatment. Research to 
determine the best food sources of 
absorbable calcium and the most effective 
exercise programs, in combination with edu- 
cation programs on behavior modification, 
can help reduce the suffering and the health- 
care costs associated with bone loss. 
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Introduction 
Nature has provicJed scientists with early 

0 Robust    opportunities to learn about the effect of nutri- 
     tion on the immune system. Low-nutrient 

soils have caused mineral deficiencies in 
some populations of livestock and humans. 
By studying these populations, scientists dis- 
covered the importance of selenium to the 
immune system. Famines, natural disasters, 
severe poverty, and wartime have likewise 
provided us with many of our early learning 
opportunities about the relationships among 
nutrition, immune functions, and health. 
Many essential micronutrients (vitamins and 
minerals), such as copper and zinc, were once 
believed to be unessential to the human diet 

but are now known to be important for normal 
immune function. 

Thorough examination of the effects of 
nutrient deficiencies, combined with clinical 
observations and detailed investigations, is 
helping us understand the relationship 
between nutrition and immune function. This 
chapter briefly highlights the effects of nutri- 
ent deficiencies and ovemutrition on a com- 
petent immune system and mentions some 
current research. 

Nutrient Deficiencies 
Generalized malnutrition, historically 
referred to as protein-energy malnutrition 
(PEM), often coexists with deficiencies of one 

A research nutrition scientist, 
Monica Schaeffer (right) 

prepares ARS physiologist 
Teresa Borbieri for a 

startle test that measures 
the central nervous 
system's reactivity. 

Perry Rech/USDA 90BW279-4 
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or more micronutrients. PEM is one of the 
earliest forms of malnutrition to have attract- 
ed the interest of the medical community. 
The association between severe PEM and 
atrophy of the thymus gland (primary lym- 
phoid tissue) was described nearly 150 years 
ago, even before it was realized that the thy- 
mus is a principal body organ of the immune 
system. Beginning as early as 1911, several 
investigators documented that thymic atro- 
phy results from malnutrition due to food 
scarcity or from illness associated with 
cachexia (severe weight loss due to diseases 
such as cancer). Malnutrition also commonly 
causes atrophy of the tonsils (secondary lym- 
phoid tissue). 

During the first half of this century, an 
association between severe PEM and 
increased infections was described. But it was 
not until the 1960's, when the important role 
of the thymus as a primary source of cells (T- 
lymphocytes) of the immune system became 
known, that the relationships among nutri- 
tion, immunity, and health were established. 
During the past 20 years, it has become clear 
that PEM in children and adults reduces the 
number and function of T-helper immune 
lymphocytes, which promote an active 
immune-protective response against infec- 
tious and other diseases, such as cancer. 

Healthy subjects who are fed balanced 
meals, but in restricted amounts, show sup- 
pressed immunity similar to that of children 
and hospital patients with PEM. ARS and U.S. 
Army researchers have found that young, 
healthy men consuming less energy in the 

In a test to determine 
effects of vitamin levels on 

eyesigfit, o volunteer is 
asked to quickly sort poker 

chips in dim light. 

Perry Rech/USDA 0278-19 

form of food and drink than is required dur- 
ing heavy work and exercise show decreased 
immune function. In contrast to unhealthy 
subjects, such individuals show rapid correc- 
tion of their immune functions when they 
receive enough calories to balance their 
energy demands. 

The role of micronutrients in the immune 
system has been studied in individuals suffer- 
ing from micronutrient deficiencies, such as 
hospitalized patients receiving liquid diets 
that lacked an unknown essential micronutri- 
ent, children living in regions deficient in 
select micronutrients, livestock grazing on 
mineral-deficient grassland, and research ani- 
mals. Through such studies, the essential 
role of several minerals (iron, zinc, copper, 
magnesium, and selenium) and several vita- 
mins (vitamin A, vitamin C, B-group vitamins, 
and vitamin E) has been demonstrated for 
normal immune functions. The mechanisms 
of their functions on the immune system and 
the safe range of intake are not fully under- 
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stood. As with many nutrients, micronutrients 
interact with each other in maximizing their 
role in immune function. 

High-Fat Diets 
Consuming too much fat can have a suppres- 
sive effect on the immune system. The 
lifestyle of many people of the industrialized 
world leads to diets that are high in fat. 

From animal and human studies, it is 
known that both the concentration and type of 
dietary fats play a crucial role in the function 
of the immune system. Diets high in fat cause 
reduced resistance to infectious diseases in 
animals and suppressed cellular immune 

function in both animals and humans. At high 
concentration, polyunsaturated fats that are 
low in vitamin E appear to be more immuno- 
suppressive than saturated fats. 

The immunosuppressive effects of high-fat 
diets can be lessened by eating foods contain- 
ing antioxidants (certain vitamins and miner- 
als) that neutralize these effects. Foods that 
have a stabilizing effect on the immune sys- 
tem include those containing vitamin E (oils, 
shortening, margarine, fruits, and green leafy 
vegetables), vitamin C (fruits and vegetables), 
beta-carotene (brightly colored fruits and veg- 
etables), selenium (meats, cereals, dairy 
products, fruits, and vegetables), copper 
(liver, nuts, and whole-grain cereals) and 
manganese (nuts, whole-grain cereals, dried 
legumes, and tea). 

Current and Needed Work 
Early studies on nutrition and the immune 
system involved severe nutritional deficien- 
cies. Since more sophisticated laboratory 
techniques are now available, ARS 
researchers are now able to compile informa- 
tion to establish the effects of moderate nutri- 
tional alteration on the immune system. 
Although our understanding of the role of 
nutrition in the immune system is increasing, 
considerably more work is needed before we 
can use the information to improve health. 

Work describing maturation of the 
immune system in breast-fed and bottle-fed 
infants is needed. Most milk formulas for 
infants in the Western World are now consid- 
ered to meet the conventional nutritional 
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requirements of newborn infants. Despite 
this, investigation of the effects of breast- and 
bottle-feeding on select immune functions has 
shown that breast-feeding has contrasting 
effects on the development of immunity. In 
the early neonatal period, up to 6 weeks of 
age, there are enhanced immune responses 
in the breast-fed infants. But by 3 months of 
age, many of the immune responses are high- 
er in formula-fed infants. These results sug- 
gest that, during the first 6 weeks, breast-fed 
infants are receiving enhanced immune pro- 
tection from breast milk, while formula-fed 
infants must produce this immunity them- 
selves. Developing immunity is not usually a 
problem for formula-fed infants in societies 
where the public health standards are high. 

Many studies have documented the fre- 
quent occurrence of nutritional deficiencies in 
the elderly. Observations show that these 
deficiencies are associated with undemutri- 
tion due to reduced calorie intake; overall 
reduced intake; and lower blood levels of iron, 
zinc, vitamin C, B vitamins, and vitamin E. 
Socioeconomic deprivation, physical disabili- 
ty, isolation, dental problems, and increased 
nutrient needs due to underlying disease are 
common causes of nutritional problems in the 
elderly. Although it is logical to try to correct 
nutritional deficiencies in the elderly in order 
to improve their immune responses and 
reduce the risk of infectious disease and 
other age-related disorders, the desirability of 
taking megadose supplements of vitamins 
and minerals is questionable. 

Jack Dykinga/USDA 0986X1 108-19 

During the 150 years since a relationship 
between severe undemutrition and atrophy of 
the thymus gland was first described, our 
understanding of the role of nutrients on the 
immune system has increased tremendously. 
ARS researchers are now reaching the point 
where more can be learned about the effects 
of marginal changes in nutrition on immune 
protection against diseases. During this time, 
it is comforting to know that the body has 
tremendous capabilities for efficiently using 
nutrients, even in unbalanced amounts, and 
maximizing responsiveness of the immune 
system. 

Richard Sclianler (left) 
and Cutberto Garza 
monitor the feeding of 
a 7-week-old premature 
infant in the intensive 
care unit of Texas 

Children's Hospital 
in Houston. 
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Energy What Is Energy Metabolism? 
Energy can be defined as the capacity for 

MetClbolÎSin    ^^^^^ work. Metabolism is the sum of 
     processes by which the body handles a partic- 

ular substance. When scientists study energy 
metabolism, therefore, they are studying the 
processes that handle energy in the body. Joan M. Conway 
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Nutrition Laboratory, 
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What Is a Calorie? 
The energy value of foods or beverages is 
expressed in terms of the kilocalorie. If a food 
is burned and the heat produced is measured, 
the quantity of heat produced expressed in 
kilocalories represents the gross energy 
value of the food. The gross energy value of 
food does not represent the energy available 
to the body (fig. 1). No food is completely uti- 
lized, since some of the energy is excreted in 
urine and feces. When corrections are made 
to account for this loss of excreted energy, 
the corrected energy value of foods is desig- 
nated "metabolizable" energy. Energy values 
listed in food tables represent metabolizable 
energy. Although it is common to call the 
energy value of food "calories," it is more 
accurate to use the term "kilocalories." 

Is a Calorie Really a Calorie? 
Hie energy content of foods varies depending 
primarily on the amount of protein, fat, and 
carbohydrate contained in the specific food. 
The amounts of metabolizable energy in a 
gram of protein, fat, and carbohydrate are 4.0, 
9.0, and 4.0 kilocalories, respectively. 
Although these nutrients are metabolized dif- 
ferently within the body, a kilocalorie from 

carbohydrate is the same as a kilocalorie fi-om 
fat or protein. 

What Is Energy Balance^ 
or How Can I Maintain 
a Stable Body Weight? 
Fig. 1 is a schematic diagram detailing energy 
balance in humans. After adjusting energy 
intake (fi:-om food and beverages) for energy 
excreted in human wastes, one can determine 
the calories absorbed by the body—or metab- 
olizable energy. In order for a person to main- 
tain a stable body weight, metabolizable 
energy must be equally balanced with energy 
expenditure—that is, the calories expended 
to perform physical and metabolic work. 

When metabolizable energy is greater 
than energy expenditure, the excess energy 
is stored in the body as protein, carbohydrate, 
or largely as fat. If energy expenditure is 
greater than metabolizable energy, then ener- 
gy is mobilized from body energy stores. In 
fact, this storage and mobilization of energy is 
an ongoing cycle. During the day we store 
energy as either glycogen or fat; during sleep 
we mobilize energy to meet the metabolic 
work needs of the body. When a person is in 
energy balance, this daily rhythm is such that 
weight varies by only 2-3 pounds around a 
particular weight. However, when a person is 
in positive energy balance, then energy is 
being stored and weight increases. In order to 
lose weight, therefore, it is necessary to 
decrease energy intake below energy expen- 
diture or to increase energy expenditure 
beyond energy intake. 
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What Is Basal Metabolic Rate? 
The amount of energy expended by a fasting 
person completely at rest O^ut awake) prior to 
getting out of bed for the day is defined as 
basal metabolic rate or BMR, The relation- 
ship between BMR and total energy expendi- 
ture is depicted in fig. 2. For a sedentary 
person, BMR accounts for about 60-70 per- 
cent of daily energy expenditure; the remain- 
ing 30-40 percent is from physical activity and 

from body heat produced after a meal. Physi- 
cal activity is responsible for as much as 50-60 
percent of total energy expenditure in people 
who include frequent aerobic exercise into 
their lifestyle. 

How Is Energy Expenditure 
Measured? 
In the research or hospital setting, energy 
expenditure is determined by examining 
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Components of 
energy expenditure for 

a sedefifory person 

FIGURE inhaled and exhaled air and measuring the 
person's oxygen consumption and carbon 
dioxide production. The ratio between oxy- 
gen consumption and carbon dioxide produc- 
tion is called the respiratory quotient or RQ. 
Daily energy expenditure in kilocalories is 
calculated from an equation that accounts for 
the number of units of oxygen and carbon 
dioxide exchanged by a person under specific 
conditions. This technique for measuring 
energy expenditure is called indirect 
calorimetry because it measures heat produc- 
tion (calories) indirectly from respiratory gas 
exchange. 

In the United States, a number of laborato- 
ries have built room-sized indirect calorime- 
ters. One of these, at the ARS laboratory in 
Beltsville, MD, is shown in the photograph. 
Volunteers stay in the room for a total of 24 
hours. During this time they are served meals 
and snacks, and they have access to a TV, 
VCR, telephone, desk, chair, bed/couch, and 
toilet facilities. While this technique accurate- 
ly determines energy expenditure, the physi- 
cal activity of the volunteers is typically lower 
than their normal daily physical activity 
because they are confined to the room 
calorimeter. 

Scientists have recently turned to a tech- 
nique called doubly labeled water f H2^®0) to 
estimate the energy expenditure of free-living 
human volunteers. This technique requires 
volunteers to consume small amounts of 
water that contain the nonradioactive isotopes 
of hydrogen and oxygen—deuterium (^H) 
and oxygen-18. Each volunteer's rate of excre- 
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tion of deuterium and oxygen-18 is measured 
in daily spot urine samples for 14 days to esti- 
mate carbon dioxide production and oxygen 
consumption. From these two determina- 

tions, energy expenditure can be determined 
in individuals who have been free to go about 
their daily activity. This technique has suc- 
cessfully estimated individual energy expen- 
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diture and is currently being used in many 
laboratories around the countiy. 

How Is Energy Stored in the Body? 
Like a combustion engine, the body utilizes 
fuel (food and drink) for energy and com- 
busts the fuel to give energy, water, and car- 
bon dioxide. In a car excess fuel (gasoline) is 
stored in the gasoline tank; in humans, excess 
fuel is stored in the body. When energy 

intake exceeds energy requirements, the 
energy is stored within the body as glycogen 
and fat, 

Glycogen is the storage form of carbohy- 
drate in the body. Both liver and muscle are 
capable of synthesizing glycogen and break- 
ing it down when energy is needed for muscle 
and liver function or other purposes. Since 
glycogen is a large molecule, it cannot be 
stored within the muscle or liver in great 
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quantities. Energy is stored in the body pri- 
marily as fat. 

When fat is stored, it is stored in adipose 
tissue by two processes: hypertrophy and 
hyperplasia. The primary form of storage dur- 
ing early childhood is hyperplasia, an 
increase in the number of adipose tissue cells. 
During puberty and adulthood, adipose tissue 
cells change in size with weight loss or weight 
gain. If weight is gained, they increase in size 
by hypertrophy, the process of enlarging adi- 
pose cells to accommodate additional fat. If 
weight is lost, then the fat is mobilized from 
the adipose tissue cells and the cells decrease 
in size. 

In early childhood, energy is stored and 
mobilized to facilitate growth and develop- 
ment. Therefore it is important that the over- 
all energy balance be positive. That is, more 
energy must be taken in than expended in the 
child's daily activity to provide energy for 
growth. Children increase in weight until the 
end of adolescence, when they reach their 
adult weight. 

The goal for adults is to maintain this 
healthy adult weight and not increase it. In 
order to maintain weight, adults must be in 
energy balance; that is, their energy intake 
must be closely matched with energy expen- 
diture. When energy intake exceeds energy 
expenditure, a person is said to be in positive 
energy balance and gains weight. 

Within the scientific community there is 
currently much discussion as to the exact def- 
inition of the term "ideal body weight." The 

USDA-Health and Human Services 1990 
Dietary Guidelines are one of many sources 
that suggest healthy body weights. 

Am I an ''Apple" or a ''Pear"? 
During the last 10 years, researchers in 
Europe and America have gathered data in 
large populations of men and women to 
demonstrate the importance of the location of 
fat on a person's body. They found that the 
risk for disease (cardiovascular disease, 
hypertension, and diabetes) and premature 
death increases in obese populations that 
have greater deposits of fat around their 
abdomen (or waist) than around their hips. 
This distribution of fat is typical of obese 
males and is named ''android" or "apple." 
Women typically have more fat deposited 
around the hips and buttocks than around the 
abdomen. This distribution pattern is named 
"gynoid" or "pear." 

To determine whether you are an "apple" 
or a "pear," you must first know your waist-to- 
hip ratio (WHR). This ratio is determined by 
dividing the waist circumference measure- 
ment by the hip circumference measurement. 
Men having a WHR greater than 1.0 and 
women having a WHR greater than 0.85 are 
consider "apples." Conversely, men having a 
WHR less than 1.0 and women having a WHR 
less than 0.85 are consider "pears." In people 
who are significantly overweight or obese, fat 
distribution has great significance. "Apples" 
have increased risk for cardiovascular dis- 
ease, hypertension, and diabetes. 
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Most of this research has been conducted 
in Europeans or in Americans of European 
descent, and it is not certain at this time if 
these generalizations hold true for African- 
Americans, Hispanic-Americans, Asian-Amer- 
icans, or Native Americans. One ARS study 
found that African-American women have 
greater amounts of fat on their upper bodies 
than European-American women. Further 
research is being conducted in ARS and other 
laboratories to see if these generalizations 
concerning disease risk are applicable to the 
whole American population. 

Recent research studies have found that 
within the abdominal region, location of fat 
can be predictive of disease and premature 
death. Fat located just below the skin is called 
subcutaneous fat, while fat surrounding vital 
organs is called visceral fat. While most peo- 
ple with a high WHR have larger deposits of 
visceral fat than those with a low WHR, some 
people with high WHR have their fat located 
more subcutaneously. In epidemiológica! 
studies, large deposits of visceral fat in the 
abdominal region (near the waist) have been 
associated with greater risk for disease and 
premature death. 

the body. However, the largest amount of adi- 
pose tissue will be lost from the regions of the 
body having the largest adipose tissue 
deposits at the beginning. This means that if 
one has large fat deposits on the buttocks and 
hips, these regions will lose the most fat. At 
the end of a weight-losing regimen, these 
regions of fat may still be large, but the 
amount of fat will be reduced. While it may be 
difficult to change the body's fat patterning or 
WHR with weight loss, some studies report 
small changes. The benefit of weight loss for 
the person with large amounts of visceral fat 
is the decrease in visceral fat and therefore a 
presumed decrease in risk for disease and 
premature death. 

Hovsr Can I Assess My Body 
ComposiHon? 
While there are many sophisticated methods 
of determining one's body composition in the 
laboratory, the familiar "pinch-an-inch'' test 
(pinching fat tissue between the thumb and 
forefinger) is probably the easiest way to 
determine the presence of fat deposits on 
one's body. While it may seem imprecise, it 
has some merit. 

Can I Change My WHR 
or Fat Deposition Pattern? 
In ARS and other research studies, magnetic 
resonance imaging (MRI) has been used to 
determine the location of fat within the 
abdominal region and also to monitor fat loss 
during a weight-reducing regimen. When a 
person loses weight, fat is lost from all over 

Is It True That the More Weight 
One Loses, the Harder It is To 
Continue Losing Weight? 
Research studies at ARS have not supported 
the common belief that it becomes harder to 
lose weight the longer one diets. In fact the 
decrease in energy expenditure or metabolic 
rate seen in dieting individuals can be 

70 



Part 2  USDA Nutrition Research 

explained by the decrease in energy intake 
and the decrease in lean tissue that is obliga- 
tory with weight loss. Perhaps the single most 
important predictor of one's energy require- 
ment is physical activity, such as walking, run- 
ning, swimming, cycling. Frequently this type 
of physical activity decreases during a weight- 
loss regimen. 

What Determines a Person's 
Energy Requirement? 
The amount of energy a person requires to 
maintain energy balance is called the energy 
requirement. As shown in fig. 3, many factors 
influence one's energy requirement. Energy 
metabolism can be affected by any or all of 
these factors, making the study of energy 
requirements very complex. 

71 



NufriHon  Eating for Good Health 

Bíoavaílabilíty: Bioavailability is the degree to which food 
nutrients are available for absorption and uti- 

HOW thfi    libation in the body. It is a critical issue for 
     many nutritional concerns. 

Nutrients ¡n _  ^ «, ^    ^u  * 
     Why Do We Care About 

Food BGCOMG    '^^^^"'''"9 Bioavailobilify? 
     The role of bioavailability is important in 

Avnilciblfi    establishing nutrient requirements and using 
     those requirements in food labeling. The 
to Our Bodies    ^i^^ount of a nutrient in a food that the body 
     can actually use may vary depending on age 

and physiologic condition, such as pregnancy. 
Nutrient availability is also important in test- 
ing and marketing infant foods, nutritional 
supplements, and enterai formulas (for 
patients who can't digest solid foods). 

An understanding of bioavailability is also 
important because consumers continually 
change their dietary patterns for reasons of 
health, economics, or personal preference, 
and knowledge of nutrient bioavailability may 
influence their choices. Furthermore, as the 
range of food products from which con- 
sumers may choose constantly increases 
(especially with production of new and uncon- 
ventional convenience foods), the food pro- 
cessing industry has a critical interest in the 
effects of food processing and preparation on 
the bioavailability of nutrients. 

Demographic changes also expand food 
choices, so that determining the nutrient 
availability and adequacy in ethnic foods is of 
greater concern. The use of vitamin and min- 
eral supplements by as many as 50 percent of 
Americans suggests a need for accurate data 

David S. Wilson 
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on the availability of nutrients in these supple- 
ments. Finally, nutrient-drug interactions may 
alter nutrient bioavailability and thus affect 
nutritional status in individuals who are tak- 
ing certain drugs. 

Analyzing and Measuring 
Bioavailability 
Bioavailability refers to the amount of a nutri- 
ent in a food that the body may ultimately use 
to perform specific physiological functions. 

Several factors influence the bioavailability 
of a nutrient. These include: 
• Digestion, 
• Absorption, 
• Distribution of the nutrient by the circulat- 

ing blood, and 
• Entry of the nutrient into the specific body 

tissues and fluids in which it may be physi- 
ologically effective. 
Bioavailability may be quantified to some 

extent by measuring (1) the amounts of the 
nutrient in various body tissues and fluids or 
(2) the growth or enzyme activity that 
depends on the nutrient. A nutrient is rarely 
stored in a single body tissue, however, so 
that determining the nutrient levels in single 
tissues may not accurately reflect the true 
bioavailability. For example, levels of nutri- 
ents in blood, which is an accessible tissue for 
measurement purposes, may not reflect the 
levels in other tissues that are the major 
stores, such as liver. 

Changes in response variables such as 
growth, immune competence, or enzyme 
activity must also be validated by comparison 
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A lifelong habit of drinking 
milk is associated with 
increased bone moss. A 

consumer scans the label on 
a new product in the dairy 

section of a northern 
Virginia supermarket. 

Ken Hammond/USDA 92BW0799-7 

with other criteria, since individually they 
may not reflect true bioavailability. Growth, 
for example, does not reflect the degree to 
which nutrients are stored in tissues in an 
animal that is already fully replete with this 
nutrient. Selenium-dependent glutathione 
peroxidase activity in liver may not indicate 
the bioavailability of selenium for other pro- 
teins that require it. Moreover, none of these 
functional responses reveals much about the 
processing of a nutrient at the specific stages 
of digestion, absorption, and utilization. 

Each of the steps involved in the process 
that makes nutrients bioavailable can be 
affected by a variety of factors in the food 

itself, and also by the nutritional status of the 
individual. It is particularly difficult to assess 
bioavailability when the nutrients are present 
in many different forms in foods and tissues. 

As complicated as it appears to be, the 
assessment of nutrient bioavailability still 
remains critical to our understanding of how 
humans utilize essential nutrients from con- 
sumed foods and to our appreciation of how 
foods satisfy our nutritional requirements. 

Researchers have found new analytic tech- 
niques that permit more accurate identifica- 
tion and measurement of nutrients in foods 
and tissues, and they have creatively applied 
these techniques to improve our understand- 
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ing of observed variations in the bioavailabili- 
ty of a nutrient from different foods. 

Techniques to measure vitamin and miner- 
al levels include affinity and high-perfor- 
mance liquid chromatography for separation 
and isolation of individual nutrients; mass 
spectrometry for separation and identification 
with very high specificity; and the use of 
"tagged" nutrients (or isotopes, that can be 
chemically identified at various stages) as 
tracers that allow monitoring of the effects of 
nutrient handling at each step that may affect 
bioavailability. In some cases, foods can be 
intrinsically labeled with tagged nutrients by 
growing the plants or animals in the presence 
of tagged nutrients. This experimental 
approach provides a more valid or realistic 
model for examining nutrient bioavailability 
than does one that adds the tracer form of the 
nutrient to foods that are ingested. 

Individual Nutrients and Food 
Factors That Affect Bioavailability 
A variety of components in foods may reduce 
or enhance the bioavailability of the nutrients. 
Some components may form complexes with 
a nutrient and prevent its digestion or absorp- 
tion or even degrade the nutrient, as is the 
case with foods that contain an enzyme that 
breaks down the B vitamin, thiamin. Protein 
inhibitors that often reduce nutrient bioavail- 
ability are generally destroyed by cooking. 
Other complexes can increase solubility and, 
thus, enhance absorption. Recent develop- 
ments in the availability of selected nutrients 
are summarized below: 

Calcium 
Efforts to understand the metabolic and 
dietary factors that lead to osteoporosis, or 
the loss of skeletal mass with aging, empha- 
size the importance of calcium bioavailability. 
Calcium in foods exists mainly as complexes 
with other factors (phytates, oxalates, fiber, 
lactate, fatty acids) from which the calcium 
must be released to be absorbed. 

Plant constituents of the diet, in particular, 
may reduce calcium bioavailability so that 
people who do not use dairy products are less 
likely to obtain adequate amounts of calcium. 
Oxalates, present in some foods, normally 
bind with calcium in the gut, and the body 
excretes both of them together, thus limiting 
calcium absorption and availability. 
Researchers are using plants intrinsically 
labeled with tracer forms of calcium to evalu- 
ate the effects of plant food constituents on 
calcium bioavailability. Calcium supplements 
are also being evaluated by these techniques 
to determine their availability to humans. 

Recent research has shown that the 
bioavailability of calcium from calcium car- 
bonate, a widely used supplement, is similar 
to that from milk. It has also been shown that 
vitamin B6 deficiency may reduce calcium 
availability. 

Iron 
Iron deficiency is widespread in the United 
States and is a major cause of anemia in sus- 
ceptible populations, especially in those 
whose demand for iron is high, such as grow- 
ing children or pregnant women. Many fac- 
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All the steps In the process 

that makes nutrients 

bioGvailable can be affected 

by a variety of factors, 

including the food itself and 

the nutritionol status of tfie 

individual. Studies with 
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information to be used in 

setting Recommended 

Doily Allow/onces for 

trace elements. 

Bruce Fritz/USDA 92BW1 23 1 32 

75 



Nutrifl-ion Eating for Good Health 

tors, including dietary components (phytates, 
tannins, phosphates, and high calcium 
intake), exercise, menstruation, and maturity 
may increase or reduce iron availability. Iron 
absorption and utilization increase as iron 
stores are depleted, but inhibiting factors in 
such foods and beverages as soybeans and 
tea can impair iron absorption. Conversely, 
including meat or foods containing vitamin C 
in a meal enhances iron absorption. It is not 
known how meat achieves this effect, but 
recent research suggests that some factors in 
meat form a complex with iron to increase its 
absorption. Meat also increases gastric acid 
secretion, which may increase iron availabili- 
ty and absorption. 

The optimal criterion for measuring the 
bioavailability of iron is not clear. The most 
commonly used response criterion is hemo- 
globin concentration in blood. The most 
recent research suggests that regeneration of 
red-blood-cell hemoglobin (an oxygen-trans- 
porting protein) can be used to measure iron 
bioavailability, thereby providing an easily 
obtained index of iron availability. Protocols 
are being developed to predict the bioavail- 
ability of iron in humans based on animal 
models. Recent research also shows that 
interactions of other minerals, such as zinc 
and calcium, with iron may reduce iron 
bioavailability. Copper deficiency, cooked 
meat, and raw vegetables are thought to 
enhance iron absorption. 

Copper 
Copper deficiency can result in anemia, bone 
disease, and diminished immune compe- 
tence. Excessive intake of copper can lead to 
toxic effects, especially vascular problems 
such as low blood pressure and high blood- 
cholesterol levels. The bioavailability of cop- 
per is affected by a variety of factors. Among 
those which decrease bioavailability are sub- 
optimal levels of acid in the gastrointestinal 
tract; the boiling of foods, which may leach 
away copper; and the consumption of 
uncooked protein foods. Copper bioavailabili- 
ty may also be reduced by interaction with 
other minerals such as iron, zinc, lead, cadmi- 
um, and selenium. 

Lead 
Intake of lead has become a major pubHc 
health concern. Lead toxicity is most wide- 
spread in children, in whom it may lead to 
impaired mental development. In poorly nour- 
ished populations, it commonly results in ane- 
mia by interfering with the availability of 
essential nutrients, such as iron and copper. 
Recent research indicates that increasing 
meat intake reduces lead absorption from 
drinking water or other sources of ingested 
lead. Additional copper intake is more effec- 
tive than either iron or zinc in reducing lead 
absorption, although intake of all three miner- 
als seems to protect against lead toxicity. 
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Vitamin B12 
Vitamin B12 deficiency rarely occurs from 
inadequate dietary intake but can become a 
problem for the elderly, leading to serious 
hématologie, neurologic, or gastrointestinal 
consequences. With age, the stomach 
secretes less of a protein necessary for the 
absorption of B12. Research indicates that 
pectin and other soluble dietary fibers can 
interfere with absorption of vitamin B12 from 
foods, as well as with reuse of the vitamin 
made available from secretions into the intes- 
tine. Inadequate knowledge of the actions of 
such fibers in the digestive tract, along with 
dietary recommendations for increased fruit 
and fiber intake, indicates a need for addition- 
al research. 

Folie acid (folate) 
Studies implicating folie acid in birth defects 
from impaired development of the spinal col- 
umn and brain suggest that the recommend- 
ed dietary allowances need to be reexamined 
as more accurate data on folate bioavailability 
and utilization are obtained. This will be espe- 
cially critical for pregnant women. The 
bioavailability of folate in a typical U.S. diet is 
about 50 percent. An examination of folate- 
depleted rats indicates that folate bioavailabili- 
ty varies from about 70 to 100 percent 
depending on the food source. Folie acid 
labeled with stable isotopes is now being used 
to better standardize assessments of food- 
folate bioavailability in humans. 

Vitamin B6 
Vitamin B6 occurs in several forms in foods 
and is necessary for normal lipid and amino 
acid metabolism, red-blood-cell function, hor- 
mone production, and immune competence. 
The forms present in plant sources may 
include a complex with a glucose molecule, 
which appears to reduce the bioavailability of 
other forms of vitamin B6 present in foods. 
The vitamin B6 present in foods from animal 
sources exhibits very high availability—as 
much as 100 percent in tuna—^while availabili- 
ty in foods from plant sources is low, 20 to 40 
percent, due in part to the presence of the 
complex. Vegetarians are thus at particular 
risk for low vitamin B6 intake. Vitamin B6 sta- 
tus also appears to decline with age for rea- 
sons that may include reduced absorption. 
Research on the bioavailability of vitamin B6 
is emphasizing the effects of the glucose com- 
plex in foods. 

Improving Our Food Choices 
Knowledge of nutrient bioavailability is key to 
our understanding of the role of nutrients in 
maintaining human health. Improved knowl- 
edge of nutrient bioavailability can help in 
providing definitive, quantitative dietary guid- 
ance, and it can help us translate what we 
know into optimal and desirable eating pat- 
terns and food choices. 
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Brain Function, 
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It is widely accepted that a well-balanced diet 
and good nutrition are necessary to ensure 
normal growth, prevent disease, and maintain 
physical performance. Despite much specula- 

Ond Bfiliavior    ^^^^ ^^^ some important early findings about 
     general malnutrition, relatively little is known 

about how specific nutrients affect the brain 
and other organ systems in relation to mental 
activities, emotional states, and behavior in 
healthy individuals. With few exceptions (for 
example, vitamin B12 and iron), the behav- 
ioral consequences of deficiency are not 
presently considered as criteria when estab- 
lishing recommended dietary allowances. 
However, the involvement of a broader range 
of disciplines and recent methodological 
advances have led to the reemergence of 
studies on brain function and behavior in rela- 
tion to nutrition. This area of research repre- 
sents a unique approach to assessing the 
functional consequences of altered nutrition. 

This chapter focuses on this nutrition 
research; describes current methods of 
assessing nutrition, brain function, and behav- 
ior; highlights several interesting findings; 
and discusses future challenges. 

Why Study Brain Function 
and Behavior? 
Among the public, there is a strong and per- 
sistent belief that what we eat affects our men- 
tal and emotional states and, in general, our 
ability to perform day-to-day activities and to 
meet life's demands. It seems we all have the- 
ories, or at least suspicions, about the func- 
tional importance of this or that food or 

specific nutrient. In fact, some of us alter our 
diets and take supplements and freely advise 
others to do likewise, with the firm belief that 
such changes will improve the way we feel 
and our ability to perform. 

This belief often creates a psychological 
environment amenable to food faddism and 
uncritical acceptance of claims made by self- 
styled "nutritionists." Today's "smart" foods, 
promoted as a way to increase "brain power" 
and enhance memory, are a recent example. 
Scientific evidence to support most of these 
claims of the beneficial effects of specific nutri- 
ents or diets is at best conflicting and, more 
typically, simply lacking. The study of nutri- 
tion, brain function, and behavior responds to 
public interest and will, with time, produce 
the experimental data needed to assess the 
legitimacy of health claims and provide reli- 
able criteria useful for evaluating nutritional 
status and making recommendations for 
dietary intakes. 

The consumption of nutrients (biologically 
active chemicals), in the form of foods or sup- 
plements, affects body chemistry which, in 
turn, affects brain chemistry and function. 
Neural impulses are largely the result of sodi- 
um and potassium exchange, but numerous 
other minerals, carbohydrates, amino acids, 
proteins, and vitamins affect cell membrane 
permeability, neurotransmitter metabolism, 
and the glial cells that provide structural and 
nutritional support to neurons. 

The delicate chemical balance of the brain 
is somewhat protected by the blood-brain bar- 
rier, which restricts entry of certain chemicals 
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to the brain via the blood. Nevertheless, the 
brain is highly susceptible to changes in body 
chemistry resulting from nutrient intake and 
deficiency. 

The brain receives, stores, and integrates 
sensory information and initiates and controls 
motor responses. These functions correspond 
to mental activities and form the basis for 
behavior. Thus, theoretically, there is a direct 
connection between nutrition, brain function, 
and behavior. Furthermore, behavior may be 
unique as a criterion for establishing nutrition- 
al adequacy, in that it represents the functional 
integration of all biological systems, including 
homeostatic and other compensatory mecha- 
nisms that determine the practical importance 
of a nutritional deficit or excess. 

Who Studies Brain Function 
and Behavior? 
In the United States, studies on nutrition and 
brain function are conducted at private labora- 
tories and hospitals, academic institutions, 
and government research laboratories. Gov- 
ernment-supported research in this area is 
concentrated in the Department of Defense 
(DOD), USDA, and the National Institutes of 
Health (NIH). DOD nutrition programs focus 
on enhancing performance during combat 
and in other stressful environments, while 
NIH nutrition programs focus on the brain 
and behavior related to disease states and 
drugs used in treating disease. Only USDA 
addresses the relationships among nutrition, 
brain function, and behavior in the population 
as a whole. 

USDA/0885X929-18A 

One of the sk principal objectives stated in 
USDA's 1992-98 Agricultural Research Ser- 
vice (ARS) Program Plan is to "develop the 
means for promoting optimal human health 
and well-being through improved nutrition" 
and to "define adequate and safe ranges of 
intake for nutrients." To meet this objective, 
the plan explicitly recognizes the need to 
acquire "information about the effects of 
foods and nutritional adequacy on behavior 
and performance." 

Within ARS, the Grand Forks Human 

Dr. lames G. Penland, 
ARS Human Nufrifion 
Research Center in 
Grand Forks, ND, 
prepares a subject 
for testing. 
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Nutrition Research Center, in North Dakota, 
has been a leader in studying the effects of 
nutrition on brain function and behavior in 
both humans and animals for more than a 
decade. The human nutrition research cen- 
ters located in San Francisco, CA, Boston, 
MA, Beltsville, MD, and Houston, TX, have 
also conducted studies in this area. 

The need for broad institutional support is 
clear because this research is truly multidisci- 
plinary, drawing heavily from the fields of bio- 
chemistry, physiology, neuroscience, 
psychology, and medicine, and, less frequent- 
ly, from epidemiology, sociology, and anthro- 
pology. Technological and analytical 
advances have further involved the fields of 
biotechnology, computer science, and multi- 
variate statistics. Coordinating and integrat- 
ing the activities of scientists from these 
diverse fields is a significant challenge and 
key to successful research on nutrition, brain 
function, and behavior. 

Important Issues To Consider 
Several considerations are common to most 
studies of nutrition, including those on brain 
function and behavior. Inadequate dietary 
intakes result in deficiency states that occur 
by degree, ranging from suboptimal to mar- 
ginal to severe. By definition, a severe clinical 
deficiency in any essential nutrient is going to 
have profound effects, particularly during 
periods of early development. However, cases 
of marginal or subclinical deficiencies are far 
more common (at least in the United States) 
and thus probably merit greater attention by 

researchers and a larger share of experimen- 
tal resources. 

Optimal intakes for all nutrients are diffi- 
cult to determine and have not yet been estab- 
lished. This issue of optimal intakes is 
particularly important to the study of brain 
function and behavior, and interest arises in 
part from the increasing emphasis of medical 
and allied professionals on promoting health 
rather than treating illness and in part from 
the belief that brain function and behavior 
within the normal range can and should be 
improved. 

The choice of an animal or human model 
is important. Animal studies permit greater 
control over genetic and environmental varia- 
tion, assessment of effects over an entire life 
span and even across generations, and exten- 
sive analysis of brain chemistry and anatomy. 
They can also be useful in assessing brain 
physiology, mental processes, and some emo- 
tional responses, such as anxiety. However, 
there are often significant differences 
between humans and animals in nutrient 
metabolism; human brain function and cogni- 
tion are considerably more complex, and the 
behavioral repertoire of humans, including 
speech, greatly exceeds that found in ani- 
mals. Thus, the ability to generalize findings 
from animal studies to humans is limited and 
many aspects of function simply cannot be 
studied in animals. 

Even within a healthy population, nutri- 
tional effects on brain function and behavior 
must be studied separately in numerous dis- 
tinct groups. These groups may be defined by 
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for testing that will 
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brain function, 
and behavior. 

characteristics such as age, sex, body compo 
sition, exercise, stress, and dietary choices 
including consumption of vegetarian and 
other restricted diets, caffeine, and alcohol. 
The overwhelming majority of existing stud- 
ies on nutrition, brain function, and behavior 
were conducted on children. 

The diet contains both nutrients and non- 
nutrients. Examples of the latter are preserva- 
tives, artificial sweeteners, and substances 

James G- Penland/ARS 

like caffeine and alcohol. Studies that assess 
the effects of excessive amounts of either 
nutrients or nonnutrients may be considered 
toxicological rather than nutritional in nature. 
When nutrient intakes are manipulated by 
supplementation, amounts can be at either 
physiologic (appropriate to the body's normal 
functioning) or pharmacologie amounts. 
Although pharmacologie or therapeutic 
amounts may be required for a brief period to 
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remedy a severe deficiency, they are in 
excess of amounts that can be reasonably 
acquired from the typical diet. 

Methods of Assessment 
In experimental studies, nutrient intakes are 
manipulated, selected responses are mea- 
sured, and other potential factors are con- 
trolled. Intakes may be modified in an acute 
or chronic fashion. Single-meal and short- 
term (weeks) supplement studies exemplify 
acute modifications, while long-term 
(months) supplement studies are examples of 
chronic approaches. In correlational studies, 
nutritional intakes and status and response 
variables are measured and statistically inter- 
related. Because intakes and thus status are 
not under experimental control in these stud- 
ies, other factors that naturally change with 
intake and status may confound results and 
make them uninterpretable. It is essential, 
therefore, that experimental studies be used 
in nutrition research on brain function and 
behavior. 

Nutritional status is determined by bio- 
chemical assay of biological samples (blood, 
urine, feces, menses, sweat, and hair) to vali- 
date the effectiveness of manipulating nutri- 
ent intakes via the diet or supplementation. In 
correlational studies, an estimate of intakes 
can be made using diaries of food consump- 
tion or recall and, along with nutritional sta- 
tus, serve as a predictor variable. 

Brain function is assessed biochemically, 
physiologically, and behaviorally. Biochemi- 
cal assays of blood and urine for carbohy- 

drates, proteins, amino acids, and neurotrans- 
mitter precursors and metabolites provide 
indices of changes in brain biochemistry rele- 
vant to nutritional intake and status. 

The electrical activity of the brain is mea- 
sured by using the electroencephalogram 
(EEG) under conditions of rest (the subject is 
given no explicit task demands) and while the 
subject is engaged in some mental activity, 
such as counting backward by 7's. EEG data 
are long-latency responses of the brain 
(greater than 1 second) and provide a mea- 
sure of back^ound rh5^hmic activity at rest 
and during task performance. 

Brain electrical activity is also measured in 
response to auditory, visual, and somatosen- 
sory stimulation. Data collected in response 
to sensory stimulation are short-latency 
responses (less than 1 second), referred to as 
evoked or event-related potentials (EPs), and 
they index how rapidly the central nervous 
system responds to information-processing 
demands. If the subject is instructed to 
respond (press a button) to some stimuli but 
not others, the EPs index the subject's expec- 
tation, decisionmaking, and response prepa- 
ration. 

Behavior is assessed by measuring accura- 
cy and response times during performance of 
cognitive tasks. Cognition is simply the collec- 
tion of psychological processes involved in 
sensing, attending to, perceiving (attributing 
meaning), encoding, and retrieving informa- 
tion and using that information to solve prob- 
lems, make decisions, and execute controlled 
responses. Cognitive processes occur in the 
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context of and are affected by emotional or 
mood states, which are themselves the result 
of a complex interaction between physiologi- 
cal activation and cognitive appraisal. 
Although performing any activity involves 
most, if not all, cognitive processes, a well- 
designed task with multiple stimulus or 
response conditions or both can emphasize a 
single process. Different cognitive processes 
are associated with different patterns of elec- 
trical activity and with different regions of the 
brain. Therefore, performance on cognitive 
tasks indirectly assesses brain function while 
providing a direct assessment of behavior rel- 
evant to real-world activities. 

Because of their subjective nature, mood 
states such as anger, anxiety, confusion, 
depression, fatigue, and sleepiness are 
assessed by using self-report measures. Ques- 
tionnaires and tests are also used to assess 
nutritional effects on stress, intellectual 
achievement, and social behavior. However, 
social behavior is most commonly measured 
by observing and recording the frequency, 
quality, and intensity of contact with others. 

Highlights From Human Studies 
Studies of severe protein-calorie malnutrition 
in children have a long history and are by far 
the most common of any nutritional studies. 
They have reliably found that malnourished 
children have abnormal EEC's, reduced activ- 
ity levels, and impaired attention. A variety of 
other behavioral consequences have been fre- 
quently, but not consistently, reported, includ- 
ing impaired or delayed mental (particularly 

verbal) and motor development, impaired 
intersensory integration, reduced academic 
performance, increased crying in infancy, 
hyperactivity, apathy, withdrawal, and 
impaired social skills. With rare exceptions, 
however, these studies were correlational in 
design such that brain and behavioral effects 
were confounded by an impaired interaction 
of the child with his or her social and physical 
environment. 

An ongoing series of experimental studies 
has repeatedly shown that eating a high-car- 
bohydrate, low-protein meal on an empty 
stomach increases the relative availability of 
the amino acid tryptophan, and promotes syn- 
thesis of the neurotransmitter serotonin. 
Under these conditions, several behavioral 
effects have been consistently observed: 
impaired attention and slowed reaction times, 
increased fatigue and sleepiness, and reduced 
pain sensitivity. 

Severe deficiencies in several B vitamins 
have profound effects for brain function and 
behavior, including abnormal EEC's, impaired 
memory, anxiety, confusion, irritability, and 
depression. Subclinical deficiencies in thiamin 
(Bl), riboflavin (B2), niacin (B3), pyridoxine 
(B6), cobalamin (B12), and folie acid are also 
commonly found in elderly and psychiatric 
populations. However, experimental studies 
have not been done to determine the involve- 
ment of individual vitamins in memory 
processes or in thought and affective (emo- 
tional) disorders. Experimental pyridoxine 
and vitamin E deficiencies produce abnormal 
brain electrical activity in humans and ani- 
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A subject's behavior is 
assessed by measuring 
accuracy and response 

times during performance 
of cognitive tests. 

mais, and vitamin C supplementation in rather 
large doses (1-2 grams per day) seems to influ- 
ence brain activity, although in varying ways. 

The relationship of iron to brain function 
and behavior has received considerable atten- 
tion, particularly in children. Iron deficiency 
reliably results in impaired attention and 
learning, hyperactivity, and apathy, which are 
consistent with findings of reduced dopamine 
(a brain neurotransmitter) in iron-deficient 
animals. In several studies with young adults, 
iron intake and status were related to EEG 
and EP responses and to performance on 

James G. Penland/ARS 

tasks assessing short-term memory; the find- 
ings indicate that low levels of iron result in 
reduced alertness and impaired memory. 

Supplementation and correlational studies 
have found increased brain and behavioral 
excitability with low zinc intakes and status. 
Subclinical experimental magnesium deple- 
tion was also found to increase brain electrical 
activity. Nutritional copper deficiency reduces 
brain excitability, consistent with reported 
reductions in several neurotransmitters in 
copper-deficient animals. Behaviorally, calci- 
um supplementation has been related to relief 
of pain during menstruation. 
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Boron, a mineral not yet recognized as 
essential for humans, has shown effects on 
brain electrical activity and cognitive perfor- 
mance in several studies with older adults. 
When compared with higher boron intakes, 
EEG changes noted with low boron intake 
were in the direction of those found with 
other forms of malnutrition. Low boron intake 
also increased reaction times on attention, 
perception, memory, and motor tasks. 

These highlights do not fully represent the 
numerous and varied studies conducted on 
nutrition, brain function, and behavior in 
humans; however, they do represent the most 
consistent findings. Experimental studies 
with animals are even more numerous, and 
there has been no attempt to present the find- 
ings from studies of nutritional deficiencies 
during pregnancy and lactation, which have 
profound and often lasting effects on the 
developing nervous system. Likewise, space 
limitations do not permit presentation of find- 
ings from studies on food additives, including 
preservatives and sweeteners, or substances 
like caffeine and alcohol. 

Future Research 
The complexity of research on nutrition, 
brain function, and behavior is evident, but so 
too is its potential to generate knowledge that 
has broad practical application and benefits. 
Future studies will no doubt identify new rela- 
tionships and better characterize existing 
ones, while attempting to discover underlying 
mechanisms. Although the focus of early 

studies was on the effects of general malnutri- 
tion in children, future studies will more likely 
focus on specific nutrients and their effects on 
brain function and behavior in adults. Experi- 
mental (in contrast with correlational) studies 
offer the best hope of distinguishing nutrition- 
al from nonnutritional effects on these critical 
aspects of function. 

It is also highly probable that future 
research will attempt to identify nutrient 
intakes that will result in optimal performance 
(psychonutrition). To be sure, one challenge 
for researchers in this area will be to present 
findings in a manner that tempers the public's 
tendency to uncritically embrace new find- 
ings before they are replicated and refined 
and to overgeneralize highly specific findings 
obtained under the controlled conditions of 
the laboratory. 

Suggested Reading 
J. Brozek and B. Schurch (Eds.), Malnutri- 
tion and Behavior: Critical Assessment of 
Key Issues, Nestle Foundation, Lausanne, 
Switzerland, 1984. 

W. B. Essman (Ed.), Nutrients and Brain 
Function, Karger, New York, 1987. 

J. R. Galler (Ed.), Human Nutrition, vol. 5: 
Nutrition and Behavior, Plenum Press, New 
York, 1984. 
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When the 21st century dawns in just a few 
years, one American in eight will be 65 years 
old or older. By 2030, the percentage of the 
population over age 65 is estimated to be 20 to 
25 percent; that is one out of every four or five 
Americans. This is an enormous shift in popu- 
lation, perhaps the greatest in history, 
because the shift is occurring on every part of 
the globe. The magnitude of this change is 
emphasized when we realize that only 1 in 25 
of our U.S. population was over the age of 65 
in 1900. 

This demographic shift presents our 
Nation with a most important challenge: the 
health and nutritional needs of a population 
that is growing older. Our food and food prod- 
ucts will increasingly have to address the spe- 
cial needs of older Americans as they strive to 
maintain a high degree of function into old 
age. The goal is for the lives of older Ameri- 
cans to be not only longer but also of high 
quality and independent. 

To meet this challenge, we must know 
much more about the nutritional needs of 
older persons and about how diet and nutri- 
tion influence the processes of aging. 

Laying the Foundation 
One hundred years ago, the U.S. Govern- 
ment—particularly USDA—began to lay 
important foundations for research on the 
relationships among diet, health, and aging. 
By establishing a USDA research laboratory 
at the Connecticut Experiment Station under 
the direction of Dr. Wilbur Atwater, with a 

fundamental commitment to understanding 
nutritional requirements, the United States 
also established its commitment to world 
leadership in research on human nutrition. 
Our life expectancy has increased dramatical- 
ly over these 100 years, and we can increas- 
ingly use these scientific foundations to 
benefit older Americans. 

A major impetus to research in this field 
came when the U.S. Congress in 1977 passed 
legislation establishing the USDA Human 
Nutrition Research Center on Aging at Tufts 
University. Its mission was to better under- 
stand the nutritional needs of the elderly and 
the relationships among diet, nutrition, and 
aging. In the 15 years since the program 
began, and in the 10 years since the opening 
of the research center building in Boston, 
substantial progress has been made toward 
meeting these national goals. 

When the 10th edition of the Recommend- 
ed Dietary Allowances was released by the 
National Academy of Sciences in 1989, there 
were numerous gaps in our knowledge about 
the nutritional requirements of the elderly. It is 
now expected that new knowledge in this area 
will have a substantial impact on the next edi- 
tion of the Recommended Dietary Allowances. 

Influence of Physiologic Change 
on Nutritional Needs During Aging 
Some of the physical and physiological 
changes that occur during the aging process- 
es are visible. The changes in skin texture, 
hair color, and body posture and shape are 
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the most obvious. At the Human Nutrition 
Research Center on Aging, considerable 
attention has focused on the physiological 
changes that occur during aging. This will 
lead to better understanding of how these 
changes can influence our nutritional require- 
ments, and also how diet and nutrition may 
influence or modify these changing functions. 

The results are exciting and encouraging. 

U5DA/0286X 135-35 

The more we learn about the relationships 
between physiologic change and diet, and 
about the relationships between degenerative 
processes associated with aging and diet, the 
more we are provided with opportunities to 
use dietary means to slow some of these 
degenerative processes. These processes 
were once considered to be inevitably associ- 
ated with aging. 

Nutritionist Simin M. 
Meydani administers G 

delayed hypersensitivity skin 
test to a volunteer to see if 
vitamin E supplements can 

boost the immune system in 
healthy older people. 
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A reseorcher monitors 
testing to leorn about 

nutritional needs of 
older people and how 
the diet and nutrition 

influence the 

process of aging. 

Some of the physiologic differences that 
occur during aging and that influence require- 
ments for nutrients are 
• Changes in body composition that may 

result in changes in requirements for 
calories, 

• Changes in the skin that may influence 
requirements for vitamin D, and 

• Changes in the intestinal tract that may 
influence requirements for some vitamins. 
Emerging research on the relationship 

between diet and chronic degenerative dis- 
eases of older persons holds promise for the 
use of diet and nutrition to treat conditions 
such as cataract of the eye, retinal degenera- 

USDA/92BW0404-22 

tion leading to blindness, declining immune 
function, cardiovascular disease, stroke, 
osteoporosis, and even cancer. Although 
some of these findings, described below, are 
preliminary, overafl they hold great promise 
of leading to effective programs for the health 
and well-being of aging and older Americans. 

Changes in Body Composition 
The most dramatic physiological transforma- 
tion that occurs over the decades of aging is 
the change of the composition of the body. As 
lean or muscle mass decreases, along with 
decreasing mass and mineralization of bone, 
fat increases as a percentage of body weight. 
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These changes can result in weaker bodies; 
less mobility; and some risks associated with 
excessive body fat, including diabetes and 
heart disease. Research in the last 10 years 
emphasized that these changes in body com- 
position are not simply changes that are pro- 
grammed to occur with aging: in fact, these 
changes largely reflect our habits. That is to 
say, an increasingly sedentary lifestyle leads 
to the loss of muscle mass and to an increase 
in fat. 

An important finding of current research is 
that at an advanced age (even 90 and above), 
the appropriate forms of physical exercise 
and activity can reverse these changes and 
can result in higher percentages of lean body 
mass and substantially increased muscle 
strength. This is particularly important with 
respect to energy requirements with aging, 
because caloric needs are so closely linked to 
the amount of lean, metabolizing muscle 
mass in the body. By exercising and increas- 
ing such muscle mass, we overcome one of 
the important changes often associated with 
aging: decreased appetite. A person who is 
becoming more active responds with increas- 
ing appetite to meet the needs of a larger lean 
mass and more activity. An additional benefit 
of physical activity is the maintenance and 
even increase of bone mass. 

Osteoporosis is a condition that affects 
mostly women beyond menopause but also 
men to a lesser degree. The weakening of 
bones in osteoporosis leads to increased risk of 
fracture. This important health problem relates 
to requirements for calcium and vitamin D, the 

vitamin most responsible for controlling the 
absorption of calcium fi-om the diet 

Much of the natural vitamin D comes fi^om 
synthesis in the skin in the presence of sun- 
light. Because the efficiency of this process 
diminishes with age, the older person increas- 
ingly depends on diet for enough vitamin D to 
maintain the absorption of sufficient calcium. 
Because these needs are not usually met by 
diet, the blood levels of vitamin D decline with 
age; with this decline, the efficiency of calci- 
um absorption also decreases. This in turn 
leads to the loss of calcium from the skeleton 
and to osteoporosis. 

Recent research indicates that by increas- 
ing the dietary intake of vitamin D, we can 
prevent some of the age-related decline in 
bone minerals. We are faced with the chal- 
lenge of how to best meet the increased 
dietary requirements of vitamin D in older 
persons in order to prevent osteoporosis and 
bone fracture. 

Another physiologic change that occurs 
with aging that influences nutritional require- 
ments is changes in the stomach that result in 
decreased production of stomach acid. Stom- 
ach acid is important for certain digestive 
processes including the normal absorption of 
dietary vitamin B12, folie acid, and iron. Partly 
as a result of these changes in the stomach, a 
higher incidence of vitamin B12 deficiency 
occurs in older persons. This deficiency may 
be important with respect to blood formation, 
neurologic function, and cardiovascular func- 
tion. Once again, this research may allow us 
to better meet the increased nutritional 
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Nutritionist Simin M. 
Meydoni (right) conducts 
vitamin E research, as on 

assistant looks on. 

USDA/0286X137-26 

requirements of the elderly so as to prevent 
the degenerative processes related to subtle 
dietary deficiency. 

Degenerative Conditions 
That May Respond to Dietary 
and Nutritional Modification 
A better understanding of the requirements 
of the elderly for vitamin B12 and folie acid 
may lead, surprisingly, to better dietary pre- 
vention of heart disease and stroke. We have 
heard much about the relationship between 
fat and cholesterol and the risk of heart dis- 
ease. This knowledge has influenced the 

national policy on diet in a positive way. 
Research findings indicate that we can further 
control heart disease by nutritional means. 
Recent research shows that the amino acid 
homocysteine, like blood cholesterol, is a fac- 
tor that contributes to the risk of coronary dis- 
ease. And the blood level of homocysteine is 
controlled in humans to a large extent by vita- 
min B12, vitamin B6, and folie acid. Continu- 
ing research along these lines may provide us 
with other dietary means of lessening the risk 
of cardiovascular disease and stroke, and pos- 
sibly even some of the dementing syndromes 
(reduced ability to reason) of the elderly. 

Nutrients May Help 
Prevent Cataracts 
The most common operation performed on 
older Americans is cataract extraction. 
Cataracts have a huge impact on the quality of 
life of older Americans. As we learn more 
about cataract formation, we better under- 
stand the interplay between antioxidant nutri- 
ents (such as vitamin C, vitamin E, and the 
carotenes) and the processes that damage the 
eye lens and lead to cataracts. Intervention 
studies now under way are expected to indi- 
cate the amounts of these antioxidant nutri- 
ents in our diets that may retard the onset of 
cataracts. Similar but much more preliminary 
studies relate antioxidant nutrients with 
senile degeneration of the retina, the leading 
cause of blindness in the elderly. 

Like the lean body mass, the mass and 
function of the body's immune system decline 
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with age. This is extremely important because 
the immune system is critical in the body's 
defense against infection, cancer, and other 
conditions. Promising research findings indi- 
cate that some of the decline in immune func- 
tion associated with aging can be changed or 
reversed by increasing the intake of nutrients 
such as vitamin B6, zinc, and vitamin E. Some 
of this research may lead to a better under- 
standing of how these and some other nutri- 
ents (including antioxidant nutrients) in our 
diet may help to prevent certain forms of 
cancer. 

Building on Our Research 
These are a few examples of the accumulat- 
ing research findings that are providing the 
scientific basis for reconsidering some of the 
nutritional requirements and dietary goals for 
the elderly. Scientifically based programs to 
influence the dietary and physical activities of 
aging Americans can have an enormously 
positive impact on their health, well-being, 
independence, and quality of life. USDA 
research over the last 100 years appears to be 
providing a rich harvest in this area. 
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Developing 

Research 

Talent for 

the Future 

Lots Ann Davis 
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Office of Higher Education 
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Washington, DC 

Researchers at USDA 
facilities, the private sector, 
and universities continue to 

seorch for more and more 
complete information about 

the foods we eat. Sally 
Alexander (left) and 

Anthony Hadley test rice 
varieties at the university of 

Arkonsas at Pine Bluff. 

The process of nutrition research is ongoing. 
Researchers at USDA facilities, the private sec- 
tor, and universities continue to search for 
more and more complete information about the 
foods we eat, how foods affect our health, and 
how to improve the quality of the foods we 
eat—and thus, the quality of our lives. Research 
on genetic factors affecting our health is a cru- 
cial component of the ongoing research. 

One USDA program that encourages 
young research talent is the National Needs 
Graduate Fellowships Program administered 
by the Office of Higher Education Programs, 
CSRS. This grants program was initiated in 
1984 at the urging of business and industry 

Scott  Bauer/USDA93CN1359 

leaders. It is targeted specifically to recruiting 
and training outstanding predoctoral students 
for critical scientific positions. Six areas of 
national need, which have shortages of exper- 
tise, have been identified under the program. 
These areas include Human Nutrition and 
Food Science. 

The fellows supported by this program 
have been engaged in important research pro- 
jects, and some of them have made significant 
breakthroughs in their fields. Following are 
some examples of important projects conduct- 
ed by fellows at three different universities. 

The University of Georgia has an outstand- 
ing program in genetic research relating to 
obesity and diabetes. Michael Mclntosh, now 
a graduate of the program, has been 
researching the antiobesity-antidiabetic 
actions of a naturally occurring steroid, dehy- 
droepiandrosterone O^HEA), which produces 
estrogen and testosterone, two important hor- 
mones for both men and women. The hoped- 
for result of the research is the development 
of methods to increase the production of the 
steroid during adulthood, thereby increasing 
protection against developing obesity, dia- 
betes, cancer, and elevated blood lipids. 
Mclntosh has written some 12 publications 
on this topic. 

Another former USDA fellow supported by 
the University of Georgia, Gary Truett, has 
completed his doctoral degree. He has shown 
that the gene for obesity in obese Zucker rats 
is identical to that in obese rats of other 
strains and in obese mice. The fact that there 
is a cross-species similarity in this gene is 
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exciting to researchers. Other species will 
have to be examined, but it is possible that 
such a gene can be found in humans. If that 
proves true, then research can be done seek- 
ing ways to prevent its expression. 

Martin Hulsey, a graduate student and fel- 
low at the University of Georgia, has been 
interested in the control of food intake and 
has found a unique anorectic factor in adipose 
(fat) tissue that affects feeding behavior. He 
has partially isolated and characterized this 
factor. Proctor and Gamble has expressed 
interest in this work and has agreed to fund a 
postdoctoral project for its continuation. If the 

Keith Weller/USDA 93CN1 3Ó0 

factor can be identified, it may be a powerful 
pharmacologie agent in treating obesity. 

Still another graduate student at the Uni- 
versity of Georgia, Berry Jordan, is studying 
aberrations in proteins in the mitochondria of 
diabetics. (Mitochondria, sometimes called 
the powerhouses of cells, are critical for ener- 
gy production in the cells.) These mitochon- 
drial protein abnormalities may contribute to 
the metabolic problems experienced by dia- 
betics. Jordan has found that feeding saturat- 
ed fat turns on the synthesis of these proteins, 
which in turn contributes to the development 
of the diabetic state. 

Research on genetic 
factors affecting our 
health is a crucial 
component of the 
ongoing research. 
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An obese rat as compared to 
a normal rat was part of the 
research of a former student 
at the University of Georgia, 

Gary Truett. He has shown 
that the gene for obesity in 

Zucker ralî in identical to 
that of obese rats of other 
strains and in obese mice. 

Courtesy of Socolow Photography for Penn State's Milton S. Hershey Medical Center 
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Tuskegee University has supported a 
research program to study the effects of nutri- 
tion on behavior. Helen J. Hemdon, a gradu- 
ate student there, has studied the relationship 
between lipid status and academic perfor- 
mance of college students. She found that col- 
lege students often develop poor eating 
habits, substituting foods high in fat and calo- 
ries for more nutritious food choices. Demo- 
graphic variables, such as education, nutrition 
knowledge, socioeconomic status, age, sex, 
and race, have been shown to influence food 
consumption patterns among college students 
and other students. The results showed that 
when lipid levels increased, food energy level 
increased. Therefore, low food energy intake 
may be considered a consequence of low total 
lipid intake. These findings may have implica- 
tions for the eating behavior of university stu- 
dents across the Nation, especially those at 
predominantly black institutions. 

USDA fellow Anne Kepple, at Cornell Uni- 
versity, is performing research that focuses 
on community nutrition and the role that 
research and information play in the formula- 
tion of food and nutrition policy at the local 
level. The goal is to analyze the relationship 
between food insecurity (a lack of access by 
all people in a community through normal 
food channels to enough nutritionally ade- 
quate food) and selected risk indicators that 

have implications for public policy. It is hoped 
that results of the research will help nutrition 
professionals use information more strategi- 
cally to form food and nutrition policy. 

These studies were all initiated as gradu- 
ate research supported by USDA. The 
achievements of these talented young scien- 
tists suggest the ongoing contributions that 
food and nutrition research can make in 
improving Americans' lives. 

Contributors to this chapter include Carolyn D. 
Berdanier, Professor of Nutrition, University of Geor- 
gia, Athens; Michael K Mclntosh, Assistant Professor 
of Nutrition, University of North Carolina, Greens- 
boro; Martin G Huhey, Research Associate, Depart- 
ment of Foods and Nutrition, University of Georgia, 
Athens; Roy J. Martin, Professor and Chair, Depart- 
ment of Foods and Nutrition, University of Georgia, 
Athens; Helen ]. Herndon, Assistant County Agent, 
Alabama Cooperative Extension Service, Hamilton; 
Ralphenia Diggs Pace, Head, Department of Home 
Economics, Tuskegee University, Tuskegee, AL; Eloise 
Carter, Associate Director of International Programs, 
Tuskegee University, Tuskegee, AL; Anne Kepple, 
Graduate Student, Division of Nutritional Sciences, 
Cornell University, Ithaca, NY; and C Garza, Direc- 
tor and Professor, Division of Nutritional Sciences, 
Cornell University, Ithaca, NY. 
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Feeding 

Americans 

Only children who eat well can learn well. 
And only children who learn well can build 
the future. 

USDA's food assistance programs recog- 
FutUre*    ^^^^ ^^^ inseparable links among health, 
     nutrition, and educational success; therefore, 
[J^P^^j Child    ^ riun^ber of programs are specifically for chil- 
     dren. The continuum of care begins with the 

Nutrition ^P^^^^' supplemental Food Program for 
Women, Infants, and Children (WIC), which 
serves the Nation's youngest children who 
are at nutritional risk. Other child nutrition 
programs pick up from there. 

The Child Nutrition Programs adminis- 
tered by USDA's Food and Nutrition Service 
(FNS) are designed to give children access to 
a more nutritious diet, to improve their eating 
habits through nutrition education, and to 
encourage the consumption of foods produced 
by American farmers. Many of these programs 
benefit the Nation's most needy children. 

Long-Term Commitment 
As early as 1853, the need for child feeding 
programs was recognized in the United 
States. Initial efforts to provide school food 
services were sporadic yet persistent, and 
they culminated in the establishment of the 
National School Lunch Program in 1946. 

Over the years, as the National School 
Lunch Program grew in public and nonprofit 
private schools and institutions, program oper- 
ations became more sophisticated, and the 
relationships among nutrition, health, and edu- 
cational success became more pronounced. In 
addition, several other school feeding pro- 

Programs 

Stanley C. Garnett 
Director, Child 

Nutrition Division, 
food and Nutrition 

Service, USDA 
AlexöiidriQ, VA 

grams were established to fill in gaps in the 
nutritional needs of school-age children. 

The School Breakfast Program was estab- 
lished to offer a nutritious breakfast in 
schools. The Special Milk Program for Chil- 
dren was designed to encourage the con- 
sumption of milk by children in schools. The 
Summer Food Service Program (SFSP) was 
created to provide a food service program 
during the summer months when school was 
not in session. 

While the nutritional needs of school-age 
children were being addressed, those of 
preschool children were not. The Child and 
Adult Care Food Program (CACFP) was devel- 
oped to address the nutritional needs of chil- 
dren in child care centers and family day care 
homes. Tlie WIC Program was also created, to 
focus on the nutritional needs of pregnant 
women, infants, and young children at home. 

Over the years, each of these programs 
has undergone changes to accommodate new 
research in nutritional health and education 
trends, while maintaining a commitment to 
providing nutritional food to keep children 
healthy enough to learn. 

The National School Lunch Program 
The National School Lunch Program (NSLP) 
makes free or low-cost lunches available to 
about 25 million children each school day in 
approximately 93,000 schools throughout the 
Nation. More than half tiiese children get their 
meals free or at a reduced price. The program 
is available to 98 percent of public school chil- 
dren, and to 90 percent of all school children. 
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Participating schools receive cash assis- 
tance and donated foods from USD A, which 
serve to lower the cost of the meal to the pay- 
ing child. Schools are provided with more 
than 60 different kinds of food including meat, 
fruits and vegetables, fruit juices, vegetable 
shortening, peanut products, vegetable oil, 
and grain products such as flour. 

In return, participating schools must serve 
lunches which meet the minimum meal pat- 
tern requirements, and they must offer those 
lunches free or at a reduced price to needy 
children. The lunch pattern specifies the mini- 

mum amount of five food items a school must 
offer to receive Federal reimbursement: meat 
or meat alternate, bread or bread alternate, 
milk, and two fruits and/or vegetables. Efforts 
are being made to serve more nutritious, 
healthful foods. Schools have been provided 
new recipes which emphasize reductions in 
sugar, fat, and salt, and many improvements 
have been made in the foods provided by 
USDA 
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A Special Milk Program 
for children encourages 
consumption of milk by 

children in schools. A student 
at Bailey's Elementary 

school in northern VA 
enjoys a container of milk. 

Ken Hammond/USDA 93CN071 1-16 

The School Breakfast Program 
The School Breakfast Program (SBP) makes 
low-cost breakfasts available to more than 5 
million children in nearly 55,000 schools and 
institutions each school day. It is not as wide- 
ly offered as the school lunch program and is 
more likely to operate in schools where eco- 
nomic need is greater. 

As in NSLP, participating schools receive 
cash assistance to lower the cost of the break- 
fast to the paying child. In addition, the 
schools have access to the donated foods 
made available under the NSLP. 

Participating schools must serve break- 
fasts which meet the minimum meal pattern 
requirements, and they must offer breakfast 
free or at a reduced price to needy children. 
The breakfast pattern specifies the minimum 
amounts of four food items a school must 
offer in order to receive Federal reimburse- 
ment: a serving of fluid milk, a serving of fruit 
or vegetable or both, and two servings of 
bread/bread alternate or meat/meat alternate 
or one serving of each. 

Grants from USDA over the last 4 years 
have encouraged schools to start breakfast pro- 
grams. More than 6,000 schools and a million 
children have been added to the program since 
the startup grants were first issued in 1989. 

The Special Milk Program 
for Children 
Expansion of the school lunch and breakfast 
programs, which include milk, has led to a 
reduction in the School Milk Program (SMP) 
since its peak in the late 1960's. Participation 
is now limited to schools, summer camps, and 
child care institutions that have no federally 
supported meal program, or to prekinder- 
garten or kindergarten children who attend 
half-day sessions and have no access to meal 
programs provided by the schools. Low- 
income children may, at local option, qualify 
to receive their milk free. 

The SMP encourages the consumption of 
fluid milk by children in over 10,000 schools 
and institutions which do not participate in 
any federally assisted meal service program. 

Schools and institutions may choose from 
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among pasteurized fluid types of unflavored 
or flavored whole milk, lowfat milk, skim 
milk, and cultured buttermilk. All contain vita- 
mins A and D at levels specified by the Food 
and Drug Administration. 

The Summer Food Service Program 
The Summer Food Service Program (SFSP) 
funds meals and snacks for children in needy 
areas—^where at least half the children come 
from families with incomes below 185 percent 
of the Federal poverty level—when schools are 
not in session during the summer. More than 
1.9 million children participate in the SFSP. 

Ken Hammond/U5uA y¿i_N0715-36 

The meal service can be sponsored by 
public or private nonprofit school food author- 
ities, residential camps, colleges operating 
the National Youth Sports Program, units of 
State and local government, and private non- 
profit organizations that meet specific criteria. 

In areas where schools operate year- 
round, the SFSP may be available at times 
other than summer. The Ninth Street School 
in Los Angeles, for example, offers SFSP at 
other times of the year. Of the 555 children 
attending the school during the 1991-92 
school year, virtually afl participated in the 
lunch program, and three-quarters of the chil- 

Only children who eat well 
can learn well. And only 
children who learn well can 

build the future. 
An elementary school 
teacher in northern Virginia 

uses the Food Guide 
to teach her students 
about nutrition. 
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The School Breakfast 
Program mokes low-cost 

breokfosts available to more 
than 5 million children in 

nearly 55,000 schools and 

institutions each school 
day. Children at Bailey's 

Elementary School in 

northern Virginia begin 
their school day with the 

breakfast program. 

Ken Hartimond/USDA 93CN0689 4 

(iren participated in the breakfast program. 
Most of the children ate free meals. 

Until recently, the school operated on the 
standard, single-track school year. Children 
were offered breakfast and lunch during the 
summer months through the SFSP. When 

the school switched to a year-round system, 
the children who were out of classes, or "off 
track," were left without a meal program. To 
remedy this, a local organization worked with 
the school district to develop an "off track" 
meal program which provided children who 
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The Summer Food Service 
Program was created to 
provide o food service 
program during the summer 
months when school was 

not in session. 

were on break with two meals each school 
day through the SFSP, even if "summer 
break" occurred in November or March. 

The Child and Adult Care 
Food Program 
The CACFP is the fastest growing of FNS' food 
assistance programs, with 1.9 million children 
and nearly 30,000 adults served in 1992. 

The CACFP provides funds and USDA- 
donated foods year-round to help provide 
meals to children up to age 12 in day care cen- 
ters, family day care homes, and afterschool 
care programs. It also provides support for 
meals served to impaired and elderly adults in 
nonresidential care centers. 

Ken Hammond/USDA93CN0710-27 

All participating institutions must serve 
meals which meet the meal pattern require- 
ments specified in program regulations. Cen- 
ters and family day care homes may be 
approved to receive assistance for up to three 
meals per person per day, at least one of 
which must be a morning or afternoon snack. 
In addition, centers may be approved to 
receive assistance for three meals and one 
snack or two meals and two snacks for chil- 
dren maintained in care for 8 hours or more 
per day. 
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Programs 

Food Ond    Approximately 1 in every 10 Americans bene- 
     fits from the Food Stamp Program, USDA's 
Nutrition Service    largest food assistance program. However, 
     USDA also offers other, less widely known 

food programs that serve special populations. 
Tliese include the Special Supplemental Food 
Program for Women, Infants, and Children 
(WIC); the WIC Farmers^ Market Nutrition 
Program (FMNP); and the Food Distribution 
Program on Indian Reservations (FDPIR), all 
administered by USDAs Food and Nutrition 
Service. The Administration on Aging in the 
U.S. Department of Health and Human Ser- 
vices oversees the Nutrition Program for the 
Elderly (NPE) with financial and commodity 
support fi-om USDA. 

Serving Special 

Populations 

Philip K. Cohen 
Chief, Frogram 

Administration Brancli, 

Food Distribution Division, 
Food end Nutrition 

Service, USDA, 
Alexandria, VA 

Special Supplemenf-al Food Program 
for Women, Infants, and Children 
WIC's goal is to improve the health of preg- 
nant, breastfeeding, and nonbreastfeeding 
postpartum women; infants; and children 
under 5 years old, by providing supplemental 
foods, nutrition education, and access to 
health services. Eligibility is determined by 
income (185 percent of Federal poverty 
income guidelines or below, or participation 
in the Aid to Families with Dependent Chil- 
dren, Food Stamp, or Medicaid Programs). 
Applicants must also be at nutritional risk as 
determined by a health professional. 

Each month, more than 5 million partici- 
pants receive vouchers that can be redeemed 
at retail food stores for specific foods that 
research has shown are rich sources of the 

[aria Foster of Spnagfieid» YA* was hav- 
ing a difficult pregnancy* When her 

wëght fall to 85 pounds,; she entered the hos- 
pital She was soon discharged, 5 pounds 
homier. But weight was not all she had 
gained. Rebecca King, a nutritionist át the 
hospital, Counseled Foster oo nutrition and 
immediately enrolled tier in WIC, which 
allowed her to streixjh her limited earnings as 
a domestic helper to include many of the 
foods she needed during her pregnancy. The 
monthly food package iof pregnant and 
breastfeeding women includes mlBc, cheese, 
eggs, cereals, and peanut butter, dry beans, or 

King conüpued to advise her on nutrition 
during her pregnaîiçy, specifically on the 
importance of WIC foods in her diet Instead 
of toe smaH, sickfy infent she originally feared 
she might have, Foster gave birth to healiiiy 
7-pôundï 7-oúnce Cindy Vanessa. Foster fol- 
lowed löng*s advice and breastfed her baby. 
While she breastfed, she continued to gmrtici* 
pate in WIC, and thus to receive the high-pro^ 
teln foods she requined for nursing, 

nutrients frequently lacking in the diet of low- 
income mothers and children. 

The program nurtures new mothers who 
breastfeed, so that they can stay healthy and 
successfully nurse their babies. Infants and 
children receive foods that will help them 
grow and prepare them to learn in school. 
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WIC also provides nutrition education, which 
helps participants to form good eating habits, 
and refers them to other local health and 
social services. 

A recent study showed that women who 
participated in the WIC program during their 
pregnancies had lower Medicaid costs for 
themselves and their babies than did women 
who did not participate. Each dollar spent in 
prenatal WIC benefits was found to be more 
than offset by reduced Medicaid costs for 
both mother and baby after birth. For every 
WIC dollar invested in pregnant women, 
between $1.77 and $3.13 in Medicaid costs is 
saved for newborns and their mothers. For 
newboms only, the savings range from $2.84 
to $3.90. 

WIC works, but it does not work alone. 
WIC is a "gateway" program. Many people 
enter the social service system through WIC. 
During their first visit to the WIC cUnic, they 
learn about other programs designed to meet 
their needs, such as the Food Stamp Program, 
the Aid to Families with Dependent Children 
Program, and the Medicaid Program. At all 
levels, WIC staff work closely with other agen- 
cies that provide complementary services to 
participants, including prenatal care, infant 
and childhood immunization, and alcohol and 
drug abuse counseling. Through the WIC 
Program, USDA has also assumed a leading 
role in the promotion of breastfeeding, which 
is generally the best way to nourish infants. 

USDA/27724-2 #4 

WIC Farmers' Market 
Nutrition Program 
In some areas, WIC recipients can participate 
in USDA's newest food assistance 
program, the WIC Farmers' Market Nutrition 
Program (FMNP). The program began 
in 1992 and provides WIC participants 
with coupons that can be used to buy fresh 
fruits and vegetables at authorized farmers' 
markets. 

WIC's goal is to improve 

the health of pregnant, 
breastfeeding, and 
nonbreastfeeding 

postpartum women; 
infants; and children under 

5 years old, by providing 
supplemental foods, 
nutrition education, and 
access to health services. 
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The WIC program 

nurtures new mothers 
who breastfeed, so 

they can stay healthy 
and successfully nurse 

their babies. 

J 

Jack Dykinga/USDA 89BW0470K5 

AVIC participants receive $10-20 a year in 
FMNP coupons, in addition to their regular 
WIC food benefits. Tfiey can use the coupons 
to buy produce from farmers who have been 
authorized by the State to accept them. The 
State agency also provides nutrition educa- 
tion to encourage FMNP recipients to 
improve their diets by adding fresh fruits and 
vegetables and to advise them in preparing 
the foods they buy with FMNP coupons. 

n 1991. USDA and the Wind River Indian 
fc;XRescrvation in Wyoming added a new nutri- 

tion education initiative to the FDPIR menu. 
USDA's Expanded Food and Nutrition Educa- 
tion Program (EFNEP), administered by the 
Extension Service, provided a 3-week basic 
nutrition training course at the University of 
Wyoming for two aides hired from the reser- 
vation. The aides returned to the reservation 
to conduct cooking demonstrations, hold 
nutrition workshops, and counsel individual 
families in their homes. m 

w 
Through home counseling, nutrition aide 

§Val Whiteman taught Josephine Lynch, of the 
Ai'apaho Tribe, to deal successfully with a 
serious health condition. Lynch was over- 
weight and required insulin injections to con- 
trol her diabetes. Whiteman helped her to 
improve her diet, and she lost 57 pounds. Her 
eyesight also stabilized. Through proper 
nutrition. Lynch also ended the need for injec- 
tions. Her doctor could prescribe oral medica- 
tion instead, and he considered her diabetes 
to be under control. Other Indian tribal orga- 
nizations are adapting successful efforts like 
the Wind River initiative to their own tribal 
environments. 

The FMNP is now authorized in certain 
areas of 11 States: Connecticut, Iowa, Mary- 
land, Massachusetts, Michigan, New York, 
North Carolina, Pennsylvania, Texas, Ver- 
mont, and Washington. New State agencies 
will be added as funds become available. 
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Prepared dinners at the 
Prince William Senior Center 
in Woodbridge, VA are 

mode ready for delivery 
through the Meals on 

Wheels program. 

Ken Hammond/USDA 93BW0056-12A 

States that choose to operate the FMNP must 
contiibute at least 30 percent of the total cost 
of the program. 

Food Distribution Program 
on Indian Reservations 
The Food Distribution Program on Indian 
Reservations (FDPIR) provides an alternative 
to the Food Stamp Program (FSP) for low- 
income Native Americans. In 1974, Congress 

mandated operation of the FSP in all counties 
nationwide. At that time, many Native Ameri- 
cans expressed a preference for continuation 
of the Needy Family Commodity Distribution 
Program, through which they had traditional- 
ly received food assistance. They indicated 
that the remote location of most reservations 
makes it difficult to participate in the FSP. 

Food stamp offices, as well as grocery 
stores where Food Stamps can be transacted, 
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Congregate meals are 
prepared by Annie 

Smollwood (left) and Mary 

Linstrom at the Prince 
William Senior Center in 

Woodbridge, VA. 

Ken Hammond/USDA 93BW0059-E 
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are often located far from where Native Ameri- 
cans live. Furthermore, the few, smaller stores 
characteristically found in such remote rural 
areas tend to have higher prices, thus reduc- 
ing the purchasing power of Food Stamps. In 
response to these concerns. Congress estab- 
lished the FDPIR as an alternative to Food 
Stamps in 1977. Eligible households cannot 
participate simultaneously in both programs, 
but may switch from one to the other on a 
monthly basis. The program is administered 
by States and Indian tribal organizations. 

Nutrition Program for the Elderly 
Established by the Older Americans Act of 
1965, the Nutrition Program for the Elderly 
(NPE) provides prepared meals to persons at 
least 60 years old and their spouses regard- 
less of age. Eligibility is based solely on age; a 
means test is not required. USDA provides 
per-meal support in the form of commodities 
or cash for meals that average one-third of the 
Recommended Daily Allowance of nutrients. 
Projects must serve at least one meal a day for 
5 or more days each week, except in rural 
areas, where States can approve less frequent 
meal service. 

NPE offers congregate meals served in 
recreation centers or other facilities and 
"Meals on Wheels" delivered directly to the 

Ken Hammond/USDA 93BW0057-20 

homebound elderly. Many older Americans 
are not able or inclined to cook for them- 
selves, and they may live in relative isolation. 
Congregate feeding addresses both of these 
tendencies by providing nutritious meals in a 
social setting. Meals on wheels responds to 
the needs of the frail and homebound elderly, 
who might otherwise have no alternative but 
an extended-care residential facility. 

Hazel Carter (left) receives 

her hot meal from Daphne 

Van Tiem at her home in 
Occoquan, VA. Her meal 

was delivered by the 
Meals on Wheels program. 
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A Sturdy 

Safety Net— 

Food Stamps 

Richard G. Woods 
Assistonttothe 

Depüly Administrator, 
and 

Carol S. Stobaugh 
Food Program Specialist, 

Food Stamp Program, 
Food and Nutrition 

Service, USDA, 
Alexandria, VA 

May 29,1961, marks the beginning of today's 
Food Stamp Program, On that day, Mr. and 
Mrs. Alderson Muncy of Paynesville, WV, 
bought a can of pork and beans at Hender- 
son's Supermarket. They were the first in the 
Nation to be issued modem Food Stamps and 
to use them to purchase food for their family. 
McDowell County, WV, was one of eight sites 
beginning "pilot programs" for Food Stamps 
in 1961. The pilots were intended to discover 
whether this method of helping poor families 
to buy food would work. 

Mr. and Mrs. Muncy had no idea what 
they were inaugurating. No one could have 
predicted just how successful the program 
would become. In 1992, 25 million persons, 
on average, received Food Stamps each 
month. Approximately 1 in 10 Americans 
received some assistance from Food Stamps, 
making the program one of the most endur- 
ing and effective safety nets for Americans in 
economic distress. 

How It Works 
Food coupons, or stamps, are used to supple- 
ment the food buying power of eligible low- 
income households. The program is 
administered nationally by USDA's Food and 
Nutrition Service (FNS) and locally by State 
welfare agencies. 

Available under the same rules and restric- 
tions in every State and all counties in the 
United States, the Food Stamp Program is 
recognized as a potential source of help by 
most Americans. Grocers throughout the 
Nation understand the program, appreciate 

the additional purchasing power it has given 
their poorer customers, and regularly deposit 
redeemed Food Stamps in their local banks. 
The Federal Government, through the USDA 
Food and Nutrition Service, makes these 
deposits good. Most important, recipients of 
Food Stamps realize that this system allows 
them great freedom in choosing those foods 
they believe are most useful to their families 
and in choosing where they wish to shop. 

Farmers and food processors benefit 
because their products can be purchased by 
people who otherwise might not be able to 
buy enough food. Studies show that Food 
Stamps substantially increase the nutrients in 
home food supplies, including such important 
problem nutrients as calcium, vitamin C, and 
iron. 

The program is flexible and convenient. 
Unlike the direct distribution of canned goods 
and other foods to individuals in distress, 
which often occurs after disasters, the Food 
Stamp Program requires no special ware- 
houses, inventories, or trucks to distribute 
food. As long as there are participating gro- 
cery stores with food stocks, recipients can 
redeem their stamps. When economic times 
are tough, the program expands to provide 
help to all those who are eligible. When times 
are better, and the unemployed gain jobs, the 
program shrinks accordingly. 

Using uniform rules, local welfare office 
workers examine each applicant's income, 
assets, and family characteristics to make 
sure that only those in need receive stamps. 
Persons who are found to be guilty of fraud 
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are made to repay their benefits, and disquali- 
fied fi-om further participation. Grocery store 
owners who sell ineligible items (such as 
liquor, tobacco, cosmetics, and other nonfood 
items) for Food Stamps also lose the privilege 
of participating in the program. 

Grocers or individuals who traffic in Food 
Stamps, buying them from poor persons at a 
fraction of their face value and redeeming 
them through a bank, face prosecution, possi- 
ble imprisonment, and permanent disqualifi- 
cation from the program. States that become 
lax in administering the program, granting 
undeserved benefits to applicants, wind up 
owing the Federal Government sizeable 

USDA/0175W30-13 

amounts of money; a quality control system 
finds errors. 

Eligibility 
To get Food Stamps, someone in the house- 
hold fills out an application form at the near- 
est welfare office. Once this is done, an 
interview with an eligibility worker takes 
place. At the interview, the applicant provides 
documents verifying such factors as income, 
assets, employment status, and age of each 
member of the household. Benefits are 
geared to household size, a household being 
those persons who regularly prepare and eat 
food together. 

25 million people, on 

average, receive Food 
Stamps each month. 
Approximately 1 in 10 

Americans receives 
some assistance fram 

Food Stamps. 
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Loney Fontenot (right), 

Louisiana Rehabilitation 
Services, assists Cynthia 

Bowling (left) of New Iberia, 
LA, with an emergency Food 

Stamp application after 

Hurricane Andrew. Unlike the 
direct distribution of canned 

goods and other foods to 

individuals in distress, which 
often occurs after o disaster, 

the Food Stamp Program 
requires no warehouses, 
inventories, or tmcks to 

distribute food. 

The key eligibility factors are assets and 
income; tests are in place to assure that 
households with high income and large 
amounts of assets do not qualify for the Food 
Stamp Program. Some assets are not count- 
ed, such as a home and lot. Some vehicles are 
not counted as assets, such as those used to 
produce income most of the time. For other 
vehicles, the fair market value is determined, 
and everything above $4,500 counts toward 
the limit on assets. 

Special deductions from gross monthly 
income may be applied. There is a deduction 
that encourages people to work or keep work- 
ing by counting only part of their earnings as 

Bob Nichols/USDA 92BW1515-12 

income. This deduction results in a smaller 
reduction in their benefits than they otherwise 
would get because of their increased income. 
There are other deductions for dependent 
care, excess medical expenses for the elderly 
and disabled, and excess shelter costs. 

Once the eligibility worker has verified 
that the applicant household has less than the 
allowed $2,000 in countable resources (it is 
$3,000 for households with at least one per- 
son 60 or older), and has net income within 
the specified limits, the applicant may be cer- 
tified to receive Food Stamps. The net month- 
ly income limits and maximum Food Stamp 
allotments for each family size are as follows: 
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Household Net monthly Maximum 
size income limits* Food Stamp 

allotments* 

1 $568 $111 
2 766 203 
3 965 292 
4 1,163 370 
5 1,361 440 
6 1,560 528 
7 1,758 584 
8 1,956 667 

Each additional 
person +199 +83 

*For the 48 contiguous States and the District 
of Columbia. There are different income limits 
and maximum allotment amounts for Alaska, 
Hawaii, Guam, and the Virgin Islands. These 
amounts are in effect through September 1993. 

Delivery of Food Stamps 
The eligibility worker determines the appro- 
priate amount of Food Stamps which will be 
issued. Beginning with the date of application, 
the State has no more than 30 days to deliver 
benefits. (Where the household is very 
needy, benefits must be made available within 
5 days.) 

Some States issue eligible households 
Authorization to Participate cards, which are 
exchanged for the appropriate amount of 
Food Stamps. Other States mail the Food 
Stamps to the household. Still other States 
use a photo identification system in issuing 

Gordon Boer/USDA 0884X1112-22 

Food Stamps. Once they are received, the 
Stamps may be used by the household at any 
authorized retailer whenever it is convenient. 

Spending Food Stamps 
Retail food stores must apply to the Food and 
Nutrition Service in order to be allowed to 
receive Food Stamps. When a store is autho- 
rized, it is given identifying signs and decals 
to post and any program participant may 
spend Food Stamps there. Special care is 
taken by the Food and Nutrition Service to 
make certain that enough retailers are autho- 
rized in low-income areas, so that poor people 
will have access to food. There are currently 
about 210,000 authorized stores. 

Low-income shoppers face 
tough decisions when 

spending their Food 
Stamps. They need to get 
the maximum nutrition at 

the lowest cost. 
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The Food Stamp customer may use 
stamps only for food and for plants and seeds 
to grow food for the household. Food Stamps 
cannot be used to buy: 
• alcoholic beverages 
• tobacco or cigarettes 
• household supplies, soaps, and paper 

products 
• medicines or vitamins 
• any other nonfood items 
• food that will be eaten in the store 
• hot foods that are ready to eat, such as 

barbecued chicken 
• pet foods 

Sales tax cannot be charged on eligible 
items purchased with Food Stamps. Any ineli- 
gible items purchased by the Food Stamp 
customer must be paid for in cash. These pro- 
visions help ensure that poor households 
receive enough nutritious food. 

Food Stamps are issued in booklets of $1, 
$5, and $10 coupons. The grocer can give 
cash change only up to 99 cents. Change in 
even dollar amounts is given in Food Stamps. 

Changes in Eligibility 
Each Food Stamp household is periodically 
re-examined to make sure it is still eligible. In 
addition, Food Stamp households are 
required to report changes in their circum- 
stances (such as a new job and income or 
more household members) which might 
affect their benefits. Benefits may be adjusted 
upward or downward appropriately. 

Food Stamp recipients have rights and 
responsibilities, which are carefully explained 

when they are certified. People who break 
Food Stamp rules may be disqualified from 
the program, fined, imprisoned, or all three. If 
a person is disqualified, the first time is for 6 
months; the second time is for a year; and the 
third time is permanent. 

Households may continue to receive food 
stamps as long as they remain eligible. Chil- 
dren in these families are automatically eligi- 
ble for free school lunch and breakfast. 

The Average Food Stamp Household 
A summer 1991 study of Food Stamp house- 
holds showed that slightly more than half the 
recipients were children. The average food 
stamp household size was 2.6 persons with an 
average monthly gross income of $472 and an 
average monthly net income of $261; half the 
households had gross monthly incomes of 
less than $500. Almost 77 percent of all house- 
holds had no countable assets and another 18 
percent had countable assets of $500 or less. 
Those food stamp recipients who were able to 
work were working or otherwise meeting the 
work requirement—for example, by being in 
training or receiving education. 

Food Stamps, then, go to the neediest 
Americans in those households with little or 
no income. And the Food Stamp Program 
does serve as a safety net: half of all recipients 
are on the program for 6 months or less. 

Using Food Stamps 
for Good Nutrition 
Low-income shoppers face tough decisions 
when spending their Food Stamps. More than 

114 



Part 3  Domestic Food Assistance Programs 

most Americans, they need to get the maxi- 
mum nutrition at the lowest cost for their 
stamps and the money with which they sup- 
plement them. Many are astute shoppers, 
buying generic brands and using discount 
coupons. Others are not as knowledgeable. 

The Food and Nutrition Service makes 
publications available for distribution to Food 
Stamp recipients with information about 
shopping for low-cost nutrition. These publi- 
cations discuss using food labels to make 
smart choices, the economy of preparing food 
rather than buying convenience foods, meal 
planning, cooking for one or two persons, and 
building a better diet. In addition, many major 
food chains distribute free publications with 
shopping advice. 

If a particular nutrition problem exists in a 
State, that State can add a special nutrition 
education component to its annual Food 
Stamp operating plan. Federal funds are avail- 
able to pay half the expenses of these compo- 
nents, and States are encouraged to take 
advantage of this opportunity to better serve 
Food Stamp recipients. 

Access to Food Stamps 
The increase in Food Stamp program partici- 
pation during recent years clearly shows that 
the program responds to changes in the econ- 
omy and in the circumstances of individual 
households, enabling those who need Food 
Stamps to get them. State and local govern- 
ments have exerted tremendous effort to 
ensure that people in need receive the bene- 
fits to which they are entítíed. In many cases, 
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they have done so in the face of reduced State 
and local budgets. 

Some numbers illustrate the ease with 
which the program absorbs the newly eligi- 
ble: Average monthly participation in the 
Food Stamp Program increased from 18.8 
million in 1989 to 25.8 million in 1992—an 
increase of 7 million persons and 37 percent 
in 3 years. 

Aside from active and compassionate 
administrators, several program features 
make access easier. These include: 

With so many Food Stamps 
in circulation, there ore 

greater opportunities for 
the unscrupulous to 

undermine the Food Stomp 
Program by fraud. 
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When the recipient buys food 
Gt the grocery store, all 

eligible food Stomp items 
ore totaled by the grocer. 
Electronic benefit transfer 

(EBT) recipient Augusta 
Woodoll likes the plastic 

cord better than the paper 
food coupons. 

Applicants must be given an application 
and allowed to file it the first day they 
contact a Food Stamp office. K the appli- 
cant cannot come to the office, the appli- 
cation must be mailed. 

I States can combine the application 
process for the Food Stamp Program with 
that for other assistance programs. This 
saves the applicant the time and inconve- 
nience of completing two or more applica- 
tions, possibly at different locations. 

► In cases where the applicant is home- 
bound, handicapped, or otherwise unable 
to visit the office, an authorized represen- 
tative may be appointed to represent the 
household in certffication interviews or to 

Marian Wig/USDA 90BW1674-26 

get and use Food Stamps. 
• If the household can't come to the food 

stamp office and can't appoint an autho- 
rized representative, interviews can be 
conducted by telephone, or an eligibility 
worker can be sent to the home. Face-to- 
face interviews can be waived for house- 
holds where all members are 65 or older 
or are mentally or physically handi- 
capped. 

• Households in which all members 
receive Supplemental Security Income 
(SSI) can be certified through Social 
Security Offices, saving the household a 
trip to the Food Stamp office. 
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Electronic Benefits Transfer 
One of the problems caused by growth in the 
Food Stamp Program is the difficulty of han- 
dling so many Food Stamps. Currently, about 
4 billion new food stamps are distributed each 
year. This means that a special currency 
(hard to counterfeit) must be produced, 
stored in safe quarters, and transported by 
armored car to locations all over the United 
States where it can be stored and prepared for 
distribution in the correct amounts to eligible 
participants. Food Stamps must be available 
at the State and local levels when they are 
needed by recipients, so the process of mov- 
ing stamps around is a big job. 

Once the Food Stamps have been spent in 
grocery stores, each store must count and bun- 
dle its Food Stamps (usually each day) for 
redemption at a bank. The bank must also count 
and handle the Food Stamps as it prepares them 
to be submitted to the Federal Reserve Bank, 
which, in turn, pays the local bank. Finally, the 
Food Stamps must be sent to a central location 
for accounting and destruction. This process is 
costly and time-consuming. 

With so many Food Stamps in circulation, 
there are greater opportunities for the 
unscrupulous to undermine the Food Stamp 
Program by fraud. A crooked retailer can lure 
Food Stamp recipients into giving up $100 
worth of food purchasing power by offering, 
say, $50 in cash for the stamps. This sort of 
wrongdoing not only undermines the nutri- 
tional purpose of Food Stamps but also 
results in an illegal gain by the retailer, who 
deposits the stamps in a bank account. It is 

difficult to prevent such fraud and abuse from 
occurring when there are so many stamps 
and so many recipients. 

One way to counter these problems is the 
electronic benefit transfer (EBT) system. 
EBT makes food assistance funds available to 
the household in a special account which can 
be used only by the household in approved 
grocery stores to purchase food. 

The Food Stamp office enters the house- 
hold's benefit amount in the special account 
each month. When the recipient buys food at 
the grocery store, all eligible Food Stamp 
items are totaled by the grocer. A plastic card 
(like a credit card) is passed through a reader 
by the recipient. Next, the recipient verifies 
the purchase by entering a private personal 
identification number into a keyboard at the 
checkout stand. 

Both the amount of purchase and the iden- 
tification number are electronically sent to the 
central account, and the purchase is deducted 
from the account. Only the total amount avail- 
able in the account can be spent for food. 
Only a recipient with a correctly coded card 
and the right personal identffication number 
can have access to that particular account. 
Each time the recipient makes a purchase, a 
receipt is provided showing the amount pur- 
chased and the remaining balance. No money 
or Food Stamps are involved. Each month 
the Food Stamp office replenishes the benefit 
dollars available in the account if the house- 
hold is still eligible. 

Currently, there are five EBT demonstra- 
tion projects, located in Reading, PA; Ramsey 
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Recipients find EBT 
easier to use and less 
time-consuming than 

food stamps. They 
particularly like using the 

card; unlike Food 
Stomps, it does not 

overtly identify them to 
other store customers 

as food stamp recipients. 

County (St. Paul), MN; Bernalillo County 
(Albuquerque), NM; Linn County (Cedar 
Rapids), lA; and Maryland, which operates a 
State-wide system. A sixth EBT project is 
underway in Dayton, OH, where the off-line 
approach is being tested. In an off-line sys- 
tem, benefit information is stored in a comput- 
er chip in the card itself and purchases are 
deducted directly from the card at the super- 
market terminal. 

Early experience suggests there may be a 
number of advantages to EBT: 
•  No Food Stamps are involved, and 

accounting for benefits can easily be 

Morion Wig/USDA 90BW1674-16 

accomplished. Problems of transportation 
and storage are eliminated. 
Retailers like the elimination of Food 
Stamp handling and the ease and speed of 
settlement with the bank. 
Banks are pleased that EBT eliminates their 
coupon issuance role and reduces their 
costs for handling and redeeming benefits. 
Recipients find EBT easier to use and less 
time-consuming than food stamps. They 
particularly like using the card; unlike 
Food Stamps, it does not overtly identify 
them to other store customers as food 
stamp recipients. 
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Welfare Reform 
Many Food Stamp households receive other 
public assistance as well. For these families, 
surviving on welfare means dealing with sev- 
eral different Government offices and pro- 
gram requirements, a confusing and 
time-consuming task. FNS is actively working 
with other Government programs, such as 
Aid to FamiUes with Dependent Children 
(AFDC), Medicaid, and the Department of 
Housing and Urban Development (HUD), to 
find ways to simplify these programs for the 
recipients. Concepts such as "one-stop shop- 
ping" and using the same or similar eligibility 
requirements for different programs are 
being tested. 

A major stumbling block is the fact that 
each public assistance program is authorized 
by a different law, often by different commit- 
tees in Congress, This makes change a slow 
process, but each time Congress reviews a 
program, changes are proposed to make it 
conform to the others. They are debated and 
often accepted. 

It is now widely recognized that Govern- 
ment assistance may be a necessity for some 
recipients, not a preferred way of life. Greater 
attention and effort are being devoted to 
breaking the chains of public dependency for 
those who are able to do so. Work require- 
ments for the able-bodied are part of the Food 
Stamp Program, as they are for several other 
programs. 

Incentives for persons on welfare to gain 
the education, skills, and experience they 
need for successful self-support through 
employment are being built into programs. A 
number of States are experimenting with ways 
to more effectively integrate welfare recipients 
into the mainstream of American life, and we 
may learn from these experiments which 
paths to follow in the years ahead. 
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Helping 

Low-Income 

Americans 

Every day, thousands of low-income people 
have a nutritious meal prepared with USDA 
commodity foods. Sometimes these meals are 
prepared at home; other times the meals are 
served at schools, soup kitchens for the 
homeless, day care centers, summer camps, 
senior centers, hospitals, nursing homes, and 
half-way houses for battered women or recov- 

ComtnoditieS erlng substance abusers. In dollar terms 
  (about $1 billion annually), the USDA com- 

modity programs are small compared to other 
domestic food assistance efforts such as the 
Food Stamp or National School Lunch Pro- 
grams. However, their reach is great. 

With USDA 

Alberta C. Frost 
Director, Supplementol 

Food Programs Division, 
and former Director, 

Food Distribution Division, 
Food and Nutrition 

Service, ÜSDA, 
Alexandria, VA 

Every day, thousands of 
low-income people hove 

0 nutritious meal 
prepared wiith USDA 

commodity foods 

A Depression Program 
Through its commodity programs, the USDA 
has been providing food to people and help to 

farmers since the Great Depression of the 
1930's. It was then that the Federal Govern- 
ment began to buy surplus crops from farm- 
ers to stabilize agricultural markets and 
guarantee producers a fair return for their 
labors in the face of eroding consumer pur- 
chasing power and dislocations in foreign 
trade. Although the emphasis then was on the 
removal of surpluses from the market, by 
1938 USDA was distributing $54 million dol- 
lars worth of food annually to local public 
assistance agencies that gave it to the poor. 

Schools also received surplus commodi- 
ties to help them provide nutritious meals for 
millions of students who were unable to pay 
for their school lunches. This marrying of 
interests between helping the American 
farmer and providing for the food needs of 

Ken Hammond/USDA 93BW0033-6A 
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Sometimes the meals are 
prepared at soup kitchens 
for the homeless. 

low-income people has continued to varying 
degrees throughout the history of the com- 
modity programs. 

The Delicate Balance 
Today, USDA provides regular commodity 
support to a wide variety of low-income peo- 
ple through eight different programs: 
• The Child Nutrition Programs 
• The Nutrition Program for the Elderly 
• The Commodity Supplemental Food 

Program 
• The Charitable Institution Program 
• The Program for Summer Camps 

Kan Hammond/USDA 93BW0035-1 2A 

• The Food Distribution Program on Indian 
Reservations 

• The Emergency Food Assistance Program 
• The Soup Kitchen/Food Bank Program 
Commodity assistance is also available to 
victims of natural disasters. 

Sometimes these commodities are surplus 
foods and their purchase plays an important 
role in stabilizing agricultural markets. This is 
true for some of the commodities that are pro- 
vided to the Child Nutrition Programs and the 
Emergency Food Assistance Program 
(TEFAP), and all of the commodities donated 
to the Charitable Institution Program. For 
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Scott Robbins, Charlie 

Company, 50th Signal 
Corps, assists in preparing 

food distributed by the food 
and Nutrition Service to 

Hurricane Andrew survivors. 

Bob Nicliols/USDA 92BW1507-25A 
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other programs—such as the Commodity 
Supplemental Food Program, the Food Distri- 
bution Program on Indian Reservations, and 
the Soup Kitchen/Food Bank Program- 
funds appropriated by Congress are intended 
to purchase commodities specifically tailored 
to the needs of recipients. In these instances, 
surplus removal gives way to other considera- 
tions such as the particular nutritional needs 
of program participants. 

Surplus food is not lower in quality or less 
appealing than other food. Over the years, 
USDA has donated millions of pounds of 
meat, poultry, fish, fruits, vegetables, grain, 
and dairy products when they were in sur- 
plus. Purchase specifications require high 
quality standards; all commodities are 
processed using on-site USDA inspection to 
assure that purchase specifications are met. 

The administrative agency, the Food and 
Nutrition Service (FNS), also pays attention 
to the Dietary Guidelines for Americans when 
selecting commodity foods. Over the last 
decade, purchase specifications have been 
changed: commodity canned fruits are now 
packed only in light syrup or natural juice, the 
fat content of canned and frozen meat has 
been significantly lowered, tuna is packed in 
water, and peanuts are unsalted. Commodity 
foods—surplus or otherwise—are under con- 
stant review to ensure that tiiey meet current 
nutrition standards. 

Since ihe passage of tiie Commodity Distri- 
bution Reform Act of 1987, FNS has collected 
annual preference information from all of its 
commodity program operators. This allows 

The Emergency Food 
Assistonce Program (lEFAP) 
¡oins agricultural surpluses, 
USDA support for the food 

needs of low-income 
people, and the efforts of 

volunteer groups. 

Ken Hommond/USDA 93BW0036-32 

FNS to determine whetiier tiie foods it provides 
will be consumed once they are distiibuted. 

Working Together 
The commodity programs represent a suc- 
cessful melding of the interests of American 
agriculture and the people who need assis- 
tance in obtaining a nutritionally adequate 
diet. However, other important partners in 
this effort include State and local govern- 
ments, a variety of nonprofit institutions, and 
thousands of volunteers. 

Commodity foods are served to senior citi- 
zens in many different settings—including 
senior centers, churches, and Meals-on- 
Wheels programs—through the Nutrition 
Program for the Elderly. Low-income Native 
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Americans receive commodities as an alterna- 
tive to the Food Stamp Program on 223 reser- 
vations throughout the country. In FY 1992, 
approximately 2.1 billion meals were served 
through the Charitable Institution Program 
by more than 14,000 nonprofit institutions— 
such as hospitals, food pantries, nursing 
homes, and shelters for the homeless—using 
surplus commodities. Over the years, USDA 
has provided foods such as rice, pasta, peanut 
butter, dairy products, flour, fish, vegetables, 
and units to these institutions. 

Low-income children also receive the bene- 
fit of as many as 90 different commodity foods 
through the National School Lunch Program, 
the Child and Adult Care Program, and the 
Summer Food Service Program. In school year 

1992-93, FNS gave school meal providers 14 
cents worth of commodities for every meal 
served in the National School Lunch Program. 

These efforts require State agencies to 
develop and maintain systems for warehous- 
ing and distributing commodities to local dis- 
tributing organizations. State governments 
play a critical role in the operation of the com- 
modity programs. Several of the programs 
are also heavily dependent on the efforts of 
local nonprofit organizations and volunteers. 

All over the country, volunteer groups pro- 
vide community-based services to low-income 
adults and children. And foods donated by 
USDA and private sources help them meet 
basic needs. Once those needs for shelter and 
food are met, people can turn their attention 
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to other things that will help them become 
self-reliant and productive. A study of groups 
providing meals to the homeless, completed 
in 1989, found that "the higher proportion of 
USDA commodity foods that a provider gets, 
the more calories, protein, and carbohydrates 
are present in meals served, and the more 
food groups are present in the meals." 

The Emergency Food 
Assistance Program 
The Emergency Food Assistance Program 
(TEFAP) joins agricultural surpluses, USDA 
support for the food needs of low-income peo- 
ple, and the efforts of volunteer groups. 
TEFAP began in December 1981 as a special 
distribution of cheese to reduce large dairy 
surpluses at a time of high unemployment. 
Subsequently, other surplus commodities— 
such as flour, butter, nonfat dry milk, rice, 
honey, and commeal—were added to the dis- 
tributions. Volunteer groups and local govern- 
ments in all States provided the people needed 
to give out these foods every month to low- 
income households who needed supplemental 
food assistance. AtTEFAP's peak in 1987, com- 
munity action agencies, food pantries, church- 
es, senior centers, and welfare offices 
distributed $850 million in commodities. 

Today, these large surpluses do not exist. 
TEFAP continues because in 1989 Congress 
passed the Hunger Prevention Act, which 
provided USDA with $120 million a year for 
the purchase of nutritious foods to augment 
those that remained in surplus. In addition, 
the Hunger Prevention Act created a new 

commodity program, the Soup Kitchen/Food 
Bank Program. In 1992, USDA purchased $32 
million in commodities primarily for those 
organizations that serve meals to the home- 
less. When States find that they cannot use all 
of the commodities allocated to them to meet 
the needs of the homeless, they can give 
them to food banks for distribution to other 
low-income clients. 

The funds appropriated by Congress allow 
USDA to purchase a wider variety of foods for 
both TEFAP and the Soup Kitchen/Food 
Bank Program. Canned meat, peanut butter, 
juice, fruit, vegetables, and rice are among the 
commodities available. Without the surpluses 
of overproduction, the program is smaller 
now than it has been. Now it is much more 
common for the 17,000 local distribution sites 
across the country to integrate USDA foods 
with those obtained û"om private sources. In 
some States, food banks are now the primary 
source of USDA foods. In these situations, 
needy households can go to a food pantry or 
other local nonprofit organization whenever 
they have an emergency need for food, rather 
than having to wait for the scheduled TEFAP 
distribution. 

The Commodity Supplemental 
Food Program 
The Commodity Supplemental Food Program 
(CSFP) operates at 47 sites in 20 States and 
one Indian Tribal Organization. It provides 
specially tailored commodity foods to supple- 
ment the diets of low-income pregnant, post- 
partum, and breastfeeding women and their 
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FNS pays close attention to 
the Dietary Guidelines for 

Americans when selecting 
commodity foods, to ensure 

that they meet current 
nutrition standards. 

children up to age 6. In some sites, the pro- 
gram also serves elderly persons. The goals 
of CSFP are similar to those of the Special 
Supplemental Food Program for Women, 
Infants, and Children (WIC), but it provides 
food rather than a voucher for the purchase of 
food. Clients cannot participate in both pro- 
grams during the same month. 

CSFP started in 1968 as the predecessor to 
WIC, and it served approximately 342,539 par- 
ticipants last year. The food packages are tai- 
lored to meet the needs of women and 
children. The packages include such items as 
juice, infant cereal, infant formula, nonfat dry 
milk, fruits, vegetables, and canned meat. 
Like many other USDA commodity pro- 
grams, it is heavily dependent at the local 

Bob Nichols/USDA 92BW1936-17 

level on the efforts of nonprofit organizations 
and volunteers. 

Sites in Denver, Des Moines, and Detroit 
use a supermarket concept to provide effi- 
cient and educational service to their clients. 
At these sites, clients are provided with a 
shopping list of eligible foods and are then 
responsible for selecting from commodity 
foods those items and quantities that match 
family ages and numbers. Nutrition educa- 
tion, including food preparation demonstra- 
tions, is available to help CSFP clients make 
food choices. 

In Des Moines, a well-baby clinic that 
offers immunizations, lead-poisoning screen- 
ing, and iron-level blood tests is also housed 
on the premises. Denver has begun an innov- 
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ative "Food for Thought" program through 
which children can get children's books pro- 
vided by private donations. 

Since it began its CSFP operation in 
Detroit, Focus: Hope, which was originally 
formed as a civil rights organization, has been 
able to gamer support from private and public 
sources to offer high technology job training 
to inner city residents. 'The USDA food assis- 
tance available through CSFP has made it 
possible for us to realize our mission of eradi- 

cating racism, poverty, and injustice through 
practical and intelligent action," says Eleanor 
Josaitis, cofounder of Focus: Hope. 'There's a 
lot more left to be done, but our partnership 
with USDA is so vital to the basic well-being 
of the 85,000 women, babies, and elderly citi- 
zens we serve each month. A stable source of 
good food allows people to start addressing 
other life issues that can lead to self-reliance 
and a brighter future for their children." 
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Gleaning 

Nancy Leidenfrost 
National Program Leader, 

and 

Rita Rogers 
Public Affairs Specialist, 

Extension Sen/ice, USDA, 
Washington, DC 

"Gleaning" is an organized 
activity to collect unused 
food to be distributed to 

those in need. Ralph Harris 
collects bread from the 
ACCESS warehouse in 

Medford,OR. 

In an age when thousands of Americans go 
without food every day, it is distressing to 
note that up to 20 percent of the American 
harvest each year is left to rot. It is hard to 
imagine that thousands of cans and packages 
of edible food in canneries, packing houses, 
food markets, and restaurants are routinely 
cast aside. Yet, research has found this to be 
the case. 

Why the waste? Often produce may not 
meet market standards due to shape, size, or 
quantity. Other times, produce may not be 
harvested due to a lack of farm labor. Over- 
production, dented cans, broken boxes, and 
expired marketing dates are more reasons 

why perfectly edible food is disposed of. The 
challenge is how to retrieve this discarded, 
yet edible, food and distribute it to the needy. 
The answer is known as "gleaning." 

"Gleaning" is an organized activity in which 
hundreds of people collect unused and discard- 
ed food and provide it to those in need. 
Through gleaning, needy individuals, includ- 
ing low-income and unemployed persons, can 
receive agricultural products from farmers, 
processors, or retailers without charge. There 
are many groups, such as food banks and 
other charities involved with feeding the poor, 
that organize volunteer gleaning programs. 
During recent years, some USDA agencies 
have become key players in the gleaning effort. 

Section 1774 of the Food, Agriculture, 
Conservation, and Trade Act of 1990 includes 
a Gleaning Clearinghouse provision. This 
authorizes the Secretary of Agriculture to pro- 
vide information and technical assistance to 
public and nonprofit groups that want to par- 
ticipate in gleaning projects. The Cooperative 
Extension System (CES), through its national 
educational network, is providing information 
to interested groups and individuals on ways 
to conduct gleaning programs. Extension has 
served as a resource on the Executive Coun- 
cil of Feeding Sites—bringing food providers 
and the "hunger and poverty network," the 
public, and other groups together. Extension 
field faculty also provide information to farm- 
ers and growers on gleaning legislation and 
to producers and processors about the needs 
of the poor. 

J5DA93BW1031-24 
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Agricultural products are 
received from farmers, 

processors, or retailers 
without charge. Harold 
Silver and Louise Swindler 
sort and inventory onions 

prior to distribution. 

Ken Hammond/USDA 93BW1033-10 

Active State Programs 
A 1992 CES survey of State gleaning efforts 
showed that 23 States had some form of 
gleaning program. The wide range of State 
gleaning activities includes setting up soup 
kitchens to preserve excess food, helping to 
train Master Food Preservers, and providing 
technical assistance on food preservation. 
CES staff members also serve as liaison with 
the State Department of Agriculture. 

In Georgia, excess, prepared, and perish- 
able foods are being collected from food ser- 
vice donors and distributed to feeding sites. 
Extension then contacts the recipients. 

encouraging them to sign up for a program of 
their interest, such as the Expanded Food 
and Nutrition Education Program (EFNEP). 

Professionals at Oregon State University's 
Agriculture Experiment Station take a differ- 
ent approach to gleaning. They arrange for 
teams from the Gleaning Network, Inc., a 
three-county effort in Oregon, to glean the 
garden at the Experiment Station in Medford, 
OR, as well as the Master Gardener areas. 
For years, it has been a cooperative effort 
boasting positive results. 

"All of our gleaning team members fall 
within USDA poverty guidelines," said Carol 
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Master Food Preserver 
Debbie Garcia (left) holds a 

canning class in her home in 
Selma, OR. Morianne 

Sedgwick (center) ond 
Barbara DeVorss learn some 

of the finer points of 
food preservation. 
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McLaughlin, program coordinator of the 
Gleaning Network, Inc. "They keep the glean- 
ings they collect. Any excess is given to our 
organization, which then distributes it to team 
adoptees." 

The adoptees, McLaughlin explains, are 
individuals who are at least 55 years old, or 
disabled, and who fall within the poverty 
guidelines. Teams are organized according to 
neighborhoods in Klamath, Jackson, and 
Josephine counties, and may consist of as few 
as 5 or as many as 48 households. To prepare 
for gleaning at the Agriculture Experiment 
Station and Master Gardener areas, team 
members must participate in a 2-day Gleaning 

Network training program in which they are 
taught how to collect produce without damag- 
ing crops. 

"We usually glean between 10 and 15 
times a year at the Experiment Station and 
Master Gardener areas. This year we collect- 
ed tomatoes, onions, squash, green peppers, 
two varieties of com, and three varieties of 
green beans." said McLaughlin. 

The concept of "harvesting after the har- 
vest" is popular in other States as well. Wash- 
ington State University Cooperative Extension 
personnel developed a project to specially 
train individuals to harvest produce left in 
fields and orchards. A distributor from the 
local area emergency food banks comes 
directly to the fields to collect the harvest. The 
food banks then immediately distribute the 
surplus produce to homeless people or others 
in need of food. 

Steven Garrett is the supervisor. Expand- 
ed Food and Nutrition Education Program in 
Pierce County, Washington State University 
Cooperative Extension Service. Ix)cal EFNEP 
personnel and volunteers do the gleaning. 

"In 1992, EFNEP personnel and volun- 
teers gleaned 160,000 pounds of leftover fruits 
and vegetables," reports Garrett. "We had 96 
volunteers giving a total of 4,600 hours. Sev- 
enty-five percent of the food collected went to 
the Emergency Food Network in Pierce 
County, which distributed it to local food 
banks. The other 25 percent went to the vol- 
unteer gleaners." 
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Individuals who are 
55 years or older, 

or disabled, must 
meet certain guidelines 

to be eligible to 
receive assistance. 
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Training the Gleaners 
Garrett recalled that prior to 1990 local farm- 
ers had been somewhat reluctant to allow 
gleaners on their property for fear of potential 
crop and property damage. In the spring of 
1990, David Ottey, executive director of the 
Emergency Food Network, and Margaret 
Movius, who was then the EFNEP supervisor 
in the Pierce County Cooperative Extension 
Office, decided to train volunteers—recruited 
from the county's EFNEP program—in the 
proper way to harvest crops. They also con- 
tacted area farmers to assure them that, 
because of the training, their farm property 
wouldn't be damaged by the volunteer glean- 
ers. As a result of this effort, more local farm- 
ers and Tacoma-area home gardeners were 

willing to invite gleaners onto their properties. 
Besides collecting fresh fruit and vegeta- 

bles for themselves and for other needy indi- 
viduals, the EFNEP volunteer gleaners also 
have the option of taking classes in food 
preservation, which are conducted by an 
Extension volunteer food advisor. 

Throughout the Nation, more and more 
farmers, farmers' markets, producers, retail- 
ers, institutions, restaurants, and backyard 
gardeners are contributing to gleaning pro- 
grams, as this humanitarian effort continues 
to become more popular. Brochures, fliers, 
toll-free hotlines, and promotional videos are 
just some of the means by which county 
Extension offices are getting the word out on 
gleaning. 
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Nutritionol    ^^ ^^ impossible to measure accurately the 
     number of mabourished people in the world's 

S to tus of developing countries, where nutritional prob- 
lems are most prevalent. Counting households 
that are malnourished in a society on the basis 
of their average intake of protein, calories, vita- 
mins, and minerals is difQcult enough; measur- 
ing differences in food access by members of a 

CoUntriGS    '^^^S^ family is even more so. 

People in 

Developing 

Arthur J. Dommen 
Agricijlturol Economist, 

Economic Reseorch 
Service, USDA, 

Washington, DC 

Estimates of the Number 
of Malnourished People 
The most recent estimate of the number of 
people that over a period of a year do not have 
access to enough food to meet their energy 
needs was published in a 1992 joint report by 
the Food and Agriculture Organization of the 
United Nations (FAO) and the Worid Health 
Organization (WHO). It estimated that 786 
million people had a chronic dietary energy 
deficiency in 1988-90.^ This is the equivalent of 
20 percent of the total population of develop- 
ing countries. 

However, the actual number of undernour- 
ished people is likely to be higher, because 
this estimate does not take into account (1) 
problems of intrahousehold food distribution, 
(2) people facing seasonal or acute problems 
of malnutrition, or (3) those with infections. 

The above estimate is based on the mini- 
mum energy requirement level for adults and 
adolescents doing light activity, expressed as 
1.54 times the basal metabolic rate (BMR), a 
common physiological measure of energy 
consumed by the human body in a fasting 
state and at complete rest. 

Another recent study by the International 
Food Policy Research Institute (IFPRI) esti- 
mated that in developing countries outside of 
China, 595 million people are calorie- 
deficient.^ The Chinese, though poor, are gen- 
erally seen as being better nourished than 
many developing-country populations. Howev- 
er, no accurate nationwide data are available 
for China. 

Other figures give a general idea of the 
nutritional deficiencies prevalent in develop- 
ing countries. The United Nations recently 
estimated that some 150 million children are 
underweight, about half a billion women are 
anemic due to iron deficiency, about 20 mil- 
lion low birth weight infants are born each 
year, some 40 million children are afflicted 
with vitamin A deficiency, and over a billion 
people are deficient in iodine,^ 

Where the Malnourished 
Are Located 
Despite the wide margin of potential error in 
the aggregate figures, it is clear that the nutri- 
tional situation varies greatly ñ*om one coun- 
try to the next, and can change favorably or 
unfavorably over time. For example, in China 
a major surge in aggregate food availability 
and consumption levels occurred during the 
1970's and early 1980's. This coincided with 
the initiation of agricultural reforms and 
resulting increases in food production. Esti- 
mates of China's food-deficient poor in the 
early 1980's range from 70 to 100 million, or 
less than 10 percent of the population.^ In 
Africa, on the other hand, some countries lost 
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ground in their struggle to provide their peo- 
ple with access to adequate food. In Rwanda, 
a recent estimate was that aggregate calories 
available per capita per day fell from 2,034 in 
1986 to 1,866 in 1987 and 1,822 in 1988.' 
These figures imply a significant increase in 
the numbers of malnourished people in a rela- 
tively short time. 

In locating the malnourished, one cannot 
rely on national data on aggregate food sup- 
pfies or calories supplied per capita to give an 
accurate picture. Even when food production 
and imports in a country are fairly accurately 
known and the country's population is known 
within some acceptable margin of error, we 
are still not likely to have an accurate idea of 
how well nourished its people are. 

We generally have limited knowledge of 
how these calorie supplies are distributed 
within the country. The sheer magnitude of 
the task of moving food from food-surplus 
areas to food-deficit areas, where presumably 
it will be available to feed hungry people, is 
usually sufficient to skew actual distribution 
patterns considerably. There have been a few 
cases where countries have followed policies 
of continuing to export food when some of 
their own people are starving, as Sudan 
exported sorghum during the 1984 famine. 
Uneven distributions of available food tend to 
result from uneven distribution of income. 

Data collected at the household level are 
really essential to understanding the distribu- 
tion of malnourished people in a developing 
country and seeing beneath the national 
aggregates. The simplest way to collect such 
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data in rural areas is to include questions 
about the adequacy of the household's food 
production in an ongoing household survey. 
Whelan has suggested using the subsistence 
potential ratio (SPR) as a cost-effective indica- 
tor of nutrition. The SPR is a ratio of the ener- 
gy or protein value of the household's food 
production over a year to the household's 
energy or protein requirements over the year. 
Data on production and household composi- 
tion suffice to calculate this SPR ratio. Whelan 

The number of 
malnourished people 
in developing countries 
is impossible to 

measure occurately. 
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calls the SPR a better proxy for nutritional sta- 
tus than household income.^ 

The most accurate guide to locating the 
malnourished, however, comes from nutrition 
surveys in which anthropomorphic measures 
are used to identify malnutrition. Table 1 com- 
piles data from nutrition surveys of the last 
decade/ Aside from being recent, the surveys 
claim to be nationally representative (with the 
few indicated exceptions), and have been veri- 
fied for reliability in terms of information pro- 
vided on sample size, ages, and nutrition 
standards used. Regional averages have been 
calculated for the countries surveyed by using 
a weighting scheme based on the country 
population in the year of the reported survey. 

Asia is the region with the largest malnutri- 
tion problem, both in terms of the percentage 
of its population that is malnourished and in 
terms of absolute numbers. Of the eight coun- 
tries in Asia with national surveys reported, 
seven had rates of protein-energy malnutrition 
in excess of 35 percent at the time of the sur- 
vey, and four had ratios in excess of 50 per- 
cent. These are extremely high rates. (Data 
were not presented on China because no 
nationally representative data are available 
that can be interpreted according to interna- 
tional norms.) 

Ranking second in regional malnutrition 
levels is sub-Saharan Africa, but with country 
rates that are considerably below those found 
in Asia. Only one surveyed country, Niger, had 
a rate equal to the Asian regional average. 

Following closely behind sub-Saharan 
Africa is the Middle East/North Africa region. 

Egypt, with a relatively low rate of 13.3 per- 
cent malnutrition, is a large recipient of food 
aid and the government subsidizes food 
prices. Kuwait, while producing little of its 
own food, is one of the richest countries in the 
world. 

In Latin America, percentages of malnutri- 
tion levels fall to single digits in several coun- 
tries. Only one country surveyed, Guatemala, 
had a rate above 25 percent. 

Who Are the Malnourished? 
Within the same country, and even within the 
same village, people have different access to 
adequate food. Obviously, poor people are at 
a severe disadvantage when it comes to food 
access, whether they live in rural, food-pro- 
ducing areas or in cities, unless they benefit 
from ameliorative programs. Food access for 
small farmers or farm laborers may be 
reduced by natural hazards of crop and live- 
stock production (drought, floods, insect 
infestations, epidemic diseases), or by obsta- 
cles caused by human institutions. These 
problems reduce people's access to food, and 
thus their nutritional status. Urban poor peo- 
ple depend on markets to buy food or to 
receive food assistance, and food prices affect 
their livelihood and nutritional status whether 
they purchase food or it is purchased for 
them. 

Other groups of people especially vulnera- 
ble to malnutrition are those who face health 
risks from infectious diseases or inadequate 
sanitation. Such conditions are often linked 
with malnutrition. For example, in reviewing 
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data from two surveys in an area of Rwanda, 
researchers found a discrepancy between the 
geographic areas with a prevalence of child 
malnutrition and those with a high percent- 
age of households whose average food intake 
provided less than the recommended daily 
allowance of nutrients. Two conclusions were 
reached: First, malnutrition is a household 
problem, and average figures could mask 
malnutrition within households. Second, mal- 
nutrition in the sample was more related to 
other factors, such as sanitation, than to calo- 
rie supply.* 

Obviously, people living in areas of warfare 

or civil strife are likely to have had their 
sources of livelihood destroyed or markets 
disrupted, reducing their ability to gain 
access to food. When such people become 
displaced and are forced to live in crowded 
refugee camps, they become more vulnerable 
to the complex knot of nutrition/health caus- 
es and effects that are known to result in high 
mortality rates. Finally, other vulnerable 
groups, such as pregnant or lactating mothers 
and small infants, can be identified just from 
their relatively higher temporary need for 
food, or certain types of food. 

Beyond such readily identifiable groups. 
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others may emerge as nutritionally vulnera- 
ble. Many of these are the objects of specific 
effects that are only now being identified and 
studied in detail. Household surveys, which 
can help in this process of study, are costly. 
The paucity of primary data and the large 
number of variables that affect nutrition serve 
to mask many specific nutritional problems. 
For example, education level, particularly of 
women who usually handle food in the house- 
hold, is known to be correlated with the 
household's nutritional status because of 
nutrition's link with sanitation. 

During the 1980*s, many structural adjust- 
ment programs in developing countries 
reduced nutritional well-being for the poor. 
These programs frequently have involved the 
deliberate short-run reduction of demand in 
order to bring macroeconomic variables, 
such as budget deficits, back into balance. By 
reducing purchasing power, these programs 
reduced nutritional well-being in the short 
run—even if they provide long term benefits. 
Other effects, which are not so simple to 
detect, include such things as changing con- 
sumer food habits through currency devalua- 
tion that reduces food imports. 

Sometimes, the effect on nutritional status 
of these policies is minimal, as when domesti- 
cally produced cereals such as sorghum and 
millet replace imported wheat and rice, which 
have become prohibitively expensive. In 
other instances, the effects can be damaging 
unless measures are taken to offset them. For 
example, in Nigeria traditional, coastal, and 
brackish water fish catches fell by 52.4 per- 

cent after the introduction of a structural 
adjustment program in 1986.^ This was 
because local fishermen depended on import- 
ed outboard motors and fishing nets, the 
prices of which rose steeply as a result of cur- 
rency devaluation. In this case, the threat to 
consumers' well-being was not one suscepti- 
ble to remedial action by controlling staple 
food prices, because one class of staples had 
dropped out of the picture altogether. 

Nutritionists believe that gender is one of 
the principal factors behind the high levels of 
malnutrition in Asian countries when com- 
pared with Afiican countries. They point out 
that children's access to good nutrition in 
rural Asia is much more related to gender 
than it is in Africa. In the Indian state of Pun- 
jab, according to one recent study, youngest 
daughters in households with many children 
are often selectively deprived of both medi- 
cine and the more nutritious foods so that 
their brothers may be better cared for.^^ 
Under normal circumstances, the communal 
land tenure systems that prevail in Afiica and 
the recognized role of women in food produc- 
tion ensure that, in African societies, children 
of both sexes get a more equitable distribu- 
tion of the food available. This does not pre- 
vent African communities from collapsing, 
however, when drought and warfare wipe out 
their productive assets, defeat their coping 
mechanisms, and turn people into refugees.^^ 

An important point to remember is that 
very short-term nutrient deficiencies can have 
long-lasting effects. In an urban area of 
Niamey (Niger) surveyed between 1985 and 
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1987, a very strong relationship was found 
between food price increases due to crop pro- 
duction shortfalls and undemutrition.^^ Such 
fluctuations may lead to sudden weight loss 
and serious consequences for child survival 
and welfare. Thus a famine can affect an 
entire generation in terms of its conse- 
quences on human development. Beyond the 
immediate human cost, there may also be a 
cost in terms of economic development. A 
number of studies have demonstrated that 
among rural populations where agricultural 
production is labor-intensive, malnourish- 
ment will in turn have a negative effect on 
agricultural productivity.^^ 

Conclusion 
This chapter has shown the difficulty of esti- 
mating the number of malnourished people in 
developing countries. Nevertheless, we do 
know that nutritional problems are wide- 
spread in these countries. Asia has the largest 
nutritional problems, in terms of both the 
absolute number of malnourished people and 
the percentage of the population that is mal- 
nourished. A high correlation exists between 
malnourishment and poverty. But within the 
general category of the poor in developing 
countries, certain well-defined subgroups, 
such as urban poor people and rural laborers, 
may be particularly affected by food price 
changes that make food inaccessible. 
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Most countries have enough food to meet 
their people's requirements. Malnutrition, 
however, persists in almost all countries. 

The most common form of malnutrition in 
developing countries is undernutrition, in 
which food intake is inadequate to meet the 
body's energy requirements. In these coun- 
tries, inadequate food intake is the usual 
cause of specific nutrition-related diseases 
and is a major force behind increased rates of 
infection, infant mortality, reduced productivi- 
ty, and shortened lifespans. An estimated 15- 
20 percent of people in developing countries 
eat too little to maintain good health. In some 
countries, more than 50 percent are deficient 
in one or more nutrients.^ 

Populations of developed countries, on the 
other hand, suffer primarily from ovemutrition 
caused by eating too many calories derived 
from fat and refined sugar. Ovemutrition is 
associated with a high prevalence of obesity 
and chronic diseases such as coronary heart 
disease, hypertension, and diabetes. 

In most developing countries, the adequa- 
cy of food supplies at the national level does 
not ensure that adequate food is available at 
the regional, household, or individual level. 
Factors that can influence the ability of indi- 
viduals to acquire and utilize nutrients 
include: local food and water availability, food 
prices, a country's capacity to import food, 
incomes and purchasing power, women's 
workload and education level, local customs 
and food taboos, sanitary conditions, and 
health status.^ 

Thus, because these social, political, and 
economic factors contribute to malnutrition, 
solutions require more than the provision of 
food and nutrients. There are interrelation- 
ships among malnutrition, poverty, and eco- 
nomic development. 

This chapter reviews the composition of 
diets in developing countries and the com- 
mon types of nutrient deficiencies associated 
with these diets. In addition, we identify fac- 
tors that may contribute to improvements in 
food intake—such as storage, preservation, 
and preparation of foods. Finally, we examine 
domestic production and income factors that 
may affect nutritional status. 

Defining an Adequate Diet 
Nearly 50 nutrients—including water, carbo- 
hydrates, protein, fat, vitamins, and miner- 
als—are necessary to sustain life.^ Not all of 
these substances, however, are needed on a 
daily basis, as the human body is capable of 
drawing on reserves. Daily energy require- 
ments vary widely. Individuals will often adapt 
to a lower caloric intake by reducing physical 
activity. Energy needs and nutrient require- 
ments are thus a function of sex, age, weight, 
activity level, and health status. Some nutrient 
requirements increase significantly during 
periods of infection, pregnancy, and lactation. 
Failure to absorb nutrients fi-om foods due to 
parasitic infection or other diseases can also 
significantly affect nutritional status. Infants 
and children are particularly vulnerable 
because of their growth requirements. 
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Calorie Intake in 
Developing Countries 
Inadequate energy intake is one of the prima- 
ry nutrition problems in developing countries. 
An estimated 350-500 million people world- 
wide are not consuming enough food to meet 
their energy needs/ Low calorie intake is 
closely related to reduced consumption of 
protein, vitamins, and minerals. 

The average daily per capita calorie intake 
across all developing countries was 2,486 in 
1989. Although this represents an increase of 
nearly 7 percent since 1980 and a 23-percent 
jump since 1961, Africa, as well as many coun- 
tries and individuals, continue to lag far behind 
the developing country average.^ Figure 1 
shows changes in per capita daily calorie intake 
for worid regions between 1961 and 1988. 

Regional Comparisons 
Africa continues to lag behind the rest of the 
developing world in calorie intake, while Latin 
America and Asia have increased calorie con- 
sumption dramatically since the early 1960's. 
Daily energy intake in sub-Saharan Africa 
declined in the early 1980*s as the continent 
struggled to overcome the combined impact 
of drought, rapid population growth, declin- 
ing per capita incomes, rising oil prices, 
worldwide inflation, increased debt burdens, 
declining commodity prices, and civil conflict. 

Increased calorie intake in Asia was largely 
concentrated in China and the newly industri- 
alized countries, including South Korea, Thai- 
land, Singapore, Hong Kong, and Malaysia. In 
Latin America, large caloric increases 

FIGURE     1 
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occurred in Costa Rica and Mexico. It is 
important to note that these regional increases 
in Asia and Latin America mask many continu- 
ing deficiencies in some countries and com- 
munities. Widespread malnutrition persists 
within many countries in the two regions. 

Staple Foods in Developing Countries 
Dietary composition plays an important role in 
nutritional status. An ample and diverse supply 
of calories, protein, vitamins, and minerals is 
necessary for good nutrition. Diets in develop- 
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ing countries consist largely of carbohydrates, 
usually obtained from one or two staple foods. 
Staple foods vary by country depending on 
local cultures and growing conditions, but they 
consist primarily of cereals (such as rice, 
wheat, com, sorghum, and millet) and starchy 
roots (including cassava, sweet potatoes, and 
yams). These foods are sometimes prepared 
with small amounts of vegetable oils and are 
flavored with locally available condiments, 
spices, and/or sweeteners. 

Carbohydrates account for more than 70 
percent of calories in some developing coun- 
tries, compared to 40-50 percent in the devel- 
oped world.^ Diets generally lack variety and 
are low in fruits and vegetables, important 
sources of vitamins and minerals (fig. 2). This 
lack of diversity may be especially severe in 
rural areas, which have limited access to mar- 
kets and thus rely heavily on a small number 
of locally produced food items. 

The main sources of protein in developing 
countries are cereals, legumes, and pulses, 
including dried beans and peas, rather than 
animal products (table 1). Animal products, 
which account for more than 30 percent of total 
calories in the developed world, made up less 
than 9 percent of total calories in developing 
countries in the 1980's. Consumption of animal 
products was highest in Latin America, where 
such foods are an important part of the diet in a 
number of countries including Uruguay, 
Argentina, and other cattle-producing coun- 
tries. Intake of animal foods was lowest in 
Africa which, with few exceptions, has a poorly 

developed livestock sector and lacks the pur- 
chasing power to import such items (fig. 3). 

Nutritional Value of Staples 
Diets in developing countries consist of foods 
that have important nutritional value if con- 
sumed in adequate amounts.^ In fact, many 
local foods that traditionally are prepared with 
a minimum of processing, such as sorghum 
and millet in Africa, are actually more nutri- 
tious than highly refined com and wheat flours 
that are demanded in urban areas across many 
re^ons. Tlie overconsumption of fats, a major 
public health problem in developed countries, 
is generally not a problem in developing coun- 
tries, where fat intake is often inadequate. Fats 
account for less than 20 percent of total calo- 
ries in the developing world, compared with 
35-40 percent in some developed countries. 

Fat intake is lowest in Asia, where it 
accounts for less than 16 percent of total calo- 
ries. In Africa, vegetable oils, cereals, and oil- 
crops such as groundnuts are the main sources 
of dietary fats. Although cereals are low in fat, 
they are important sources of fat in Afiica and 
Asia, where cereals account for more than two- 
thirds of dietary calories. Consumption of meat, 
dairy products, and animal fats, such as butter 
and lard, continues to increase in the develop- 
ing world. Particularly in Latin America, the 
Middle East, and North Africa, total fat intake is 
likely to significantly increase. 

Although protein deficiency was once 
thought to be a major problem in developing 
countries, recent research indicates that com- 
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billing cereal-based diets with small amounts 
of other protein foods, such as pulses, 
groundnuts, or animal products, can ade- 
quately meet protein needs if energy intake is 
sufficient.^ One example of this would be 
combining rice with beans. Widespread con- 
sumption of animal products is neither neces- 
sary nor realistic given the current income 
limitations of large segments of the develop- 
ing world, although small quantities may be 
useful in preventing iron deficiency, and in 

ensuring adequate nutrition in children and 
pregnant women. Moreover, excessive intake 
of animal products is associated with chronic 
and degenerative diseases commonly seen in 
the Western industrialized nations. 

Income Grovs^h and 
Dietary Changes 
While income is one of the most important 
determinants of diet and nutritional status, it is 
not necessarily true that higher incomes trans- 
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late into improved nutritional status. Econom- 
ic development often results in the increased 
consumption of fats and protein and a reduc- 
tion in the quantity and quality of carbohy- 
drates. Results of an FAO study indicate that 
calories from fats increased from 10 percent in 
low income groups to 40 percent in the high- 
est income groups. As incomes rise, there is a 
decrease in calories from starchy foods (cere- 
als, tubers), an increase in calories from 
refined sugar, and eventually an increase in 
the consumption of animal products.^ Figure 4 
shows the change in dietary composition over 
time in developing country regions. 

Nutrition-Related Deficiencies 
and Diseases 
The combination of low overall energy intake, 
dietary composition, environmental factors, 
and the presence of parasitic infections is 
responsible for many nutrition-related defi- 
ciencies and diseases. The four most impor- 
tant forms of malnutrition in developing 
countries are protein-energy malnutrition 
(PEM), iron-deficiency anemia, xerophthalmia 
(a condition linked to vitamin A deficiency 
that can lead to blindness), and endemic goiter 
and cretinism}^ 

PEM is a disease stemming from the coin- 
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cidenl^l lack of protein and calories. This is 
most commonly found in infants and young 
children; it increases the occurrence and 
severity of infections and ultimately affects 
growth and mental development PEM and 
hunger can also cause low birth weight 
babies. Low birth weight babies, less than 
2,500 grams or 5.5 pounds, are more than 
twice as likely in developing countries than 
developed. These children are more suscepti- 
ble to infection and develop more slowly. 

Kwashiorkor and marasmus are two severe 

diseases which stem directly from PEM. 
Kwashiorkor results from long-term protein 
deficiency brought on by inadequate energy 
intake and is characterized by a severe 
swelling of body tissues, reddish hair, and 
liver damage. Children between the ages of 1 
and 2 are most vulnerable. Marasmus is char- 
acterized by severe energy deficiency and 
weight loss due to the steady wasting of fat 
and muscle tissues. Both diseases increase 
the risk and severity of infections by impair- 
ing the immune system. For example, a com- 
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mon cold can quickly lead to pneumonia and 
death. 

Measures to reduce the prevalence of 
PEM include: 
• Encouraging breastfeeding (which results 

in improved immunity, less chronic diar- 
rhea, and increased iron absorption), 

• Increasing consumption of cereals and 
legumes in place of starchy roots, 

• Controlling infections and parasitic dis- 
eases through improved sanitation and 
health care, 

• Increasing meal frequency of younger chil- 
dren, and 

• Encouraging increased consumption of 
oils and fats. 
Oral rehydration therapy (ORT) is an 

important mechanism for reducing the 
impact of diarrhea on nutritional status, par- 
ticularly in young children. 

Vitamin A deficiency, which causes blind- 
ness in more than half a million children 
annually,^^ is linked to a lack of green leafy 
and deep orange vegetables. Deficiency of 
this essential nutrient also is implicated in 
increased mortality rates from childhood dis- 
eases, particularly measles and diseases of 
the respiratory tract. 

Iodine deficiency occurs most often in the 
inland areas of Africa and Asia where soils 
and agricultural crops are naturally low in the 
mineral.^^ The deficiency leads to an enlarge- 
ment of the thyroid gland, producing a char- 
acteristic swelling of the neck known as 
goiter. Iodine deficiency can also cause an 
irreversible condition known as cretinism in 

children born to iodine-deficient mothers. 
Such children suffer both mental and physical 
retardation. 

Iron-deficiency anemia is caused by low 
iron intake, stemming from a diet low in calo- 
ries and lacking in variety. A dietary deficiency 
of vitamin C, which enhances iron absorption 
from foods, also contributes to anemia. This 
condition affects an estimated 1.3 billion people 
worldwide^^ and is a particular problem among 
pregnant women, who have double the iron 
requirement of other women. Breastfeeding 
can significantly increase the iron available for 
infants. The high fiber content of diets based 
largely on carbohydrates, particularly those 
composed mainly of starchy roots, can signifi- 
cantly reduce the body's ability to absorb iron 
and other essential micronutrients. 

Although undernutrition continues to be 
the overwhelming health problem in develop- 
ing countries, there is evidence that increased 
consumption of Western-style diets among 
some affluent populations in developing coun- 
tries has led to an increased incidence of dis- 
eases related to ovemutrition. An FAO study 
documented a 105-percent increase in the 
incidence of diet-related noncommunicable 
diseases in parts of South America during the 
1970's.^^ As incomes, food availability, and 
food variety increase in the developing world, 
nutrition education will play an important 
role, particularly in populations that shift to 
urban areas. Education programs that encour- 
age people in developing countries to avoid 
the overconsumption of calories, fats, and 
low-fiber foods may help improve their long- 
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term health status as incomes grow and the 
demand for such foods increases. 

Improving Nutritional Status 
Chronic undernourishment is a function of 
deficient food intake as well as disease, lack of 
education, inadequate health care, inaccessi- 
bility to clean water, and poor sanitation. 

Nutrition Policies 
Nutrition policies, including education, fortifi- 
cation, and supplementation, can play an 
important role in improving nutritional status. 
Nutrition education improves access to and 
utilization of locally available foods. Small 
changes in dietary composition^—such as the 
addition of small amounts of wild greens and 
nuits or greens from locally cultivated starchy 
roots, such as cassava and sweet potato—can 
lead to dramatic reductions of vitamin and 
mineral deficiencies.^^ Encouraging the use 
and productivity of home gardens can stimu- 
late small-scale production that can provide 
essential nutrients. 

Food fortification and direct supplementa- 
tion can improve nutritional status, particular- 
ly in the case of micronutrient deficiencies.^^ 
Iodine deficiency has been prevented in 
industrialized countries for most of this centu- 
ry through the addition of iodine to the salt 
supply. ^^ Iodine fortification is currently tak- 
ing place in a number of developing coun- 
tries, including some in Asia where programs 
are underway to fortify the supply of 
monosodium glutamate (MSG), a common 
food ingredient in most Asian households. 

Since vitamin A can be stored by the body, 
periodic direct supplementation through vita- 
min tablets as infrequently as every 6 months 
is a relatively simple and inexpensive way to 
prevent deficiencies. In addition, many foods 
in developing countries, particularly starchy 
roots such as cassava and sweet potatoes, are 
rich in vitamin A. The high fiber content of 
such foods, however, particularly when used 
for weaning in infants and young children, 
significantly reduces the body's ability to 
absorb and utilize nutrients. Nutrition educa- 
tion which encourages the addition of small 
amounts of vegetable oils and fats to the diet 
in such cases can improve vitamin A status. ^^ 

Prevention of iron deficiency is more prob- 
lematic, since daily intakes are required. For- 
tification of bread and cereals may be a useful 
long-term solution. However, small changes 
in dietary composition can be important in the 
short term. For example, increased consump- 
tion of small amounts of animal products and 
vitamin C can improve iron absorption from 
plant products. Direct supplementation 
through the distribution of iron tablets, partic- 
ularly for pregnant women, may also be 
important in the short term.^^ 

Policies targeted toward women that 
increase their access to agricultural and nutri- 
tional information can play an important role 
in improving the nutritional status of all house- 
hold members. Since women are the primary 
care-providers and producers in the house- 
hold, their role is critical in implementing 
changes in eating patterns and food choices. 
Saving women time by making improvements 
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in food processing and providing better and 
closer sources of water can also be important 
short-term solutions. 

Food Storage, Preservation, 
and Preparation 
Improved storage facilities, better food 
preservation techniques, and increased devel- 
opment and use of local processing facilities 
can improve year-round food availability and, 
hence, nutritional status. 

In some developing countries, postharvest 
losses due to insects, rodents, weather, and 
microorganisms (including mold), are as 
high as 5-30 percent for cereals and 15-60 per- 
cent for roots, tubers, fruits, and vegetables.^^ 
Improved postharvest management practices 
on the farm, in marketing and processing con- 
cerns, and in the home can improve nutrition- 
al status through increased food availability 
and lower consumer prices.^^ 

Improved food preservation techniques in 
the home, such as drying, roasting, and fer- 
mentation, can significantly improve the nutri- 
tional and storage value of food.^^ Encouraging 
countries to follow international food safety 
guidelines might lower the risk of infection or 
disease. This would require improved process- 
ing and food inspection procedures. 

Domestic Food Production 
Most regions of the world have experienced 
improvements in per capita food production. 
On average, per capita food output expanded 
more than 10 percent during the 1980's in 
developing countries. Asia experienced a 

small increase in per capita terms, while Latin 
America held steady. Africa is the exception, 
as per capita output there declined by about 5 
percent during the decade.^^ 

Domestic production, however, is not the 
only determinant of food availability. Stocks 
and trade also work into the equation. There 
is not much information on stocks in develop- 
ing countries, particularly for Africa where 
much is held on farms, so the focus of atten- 
tion moves to trade. In many cases, imports 
have been significant enough to offset a short- 
fall in domestic production. However, finan- 
cial constraints often limit imports. 

Purchasing Power 
Availability of food within a country is often 
not a problem; it is the lack of purchasing 
power that is the problem. Incomes in many 
developing countries are insufficient to pur- 
chase a nutritionally adequate diet. In 1990, 
per capita gross national product (GNP) in 
the developed countries exceeded $20,000. 
Incomes in developing countries averaged 
less than $1,000. The worst cases were South 
Asia and sub-Saharan Afiica, where per capita 
GNP averaged $330 and $340, respectively. 
Per capita GNP in East Asia exceeded $500, 
while in Latin America it neared $2,200.^* 

The problem lies not only in the low 
income levels, but also the low growth rates. 
According to the World Bank, growth in real 
per capita gross domestic product (GDP) in 
developed countries averaged nearly 3 per- 
cent per year during the 1980's. On the other 
hand, GDP growth in developing countries 
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averaged only 1.6 percent per year. The high- 
est growth rate in a developing region—more 
than 6 percent—was experienced by East 
Asia. Growth in South Asia measured 3 per- 
cent. In sub-Saharan Africa and Latin Ameri- 
ca, per capita incomes declined 1.2 and 0.4 
percent, respectively. Projections for the 
1990's do not signal much hope for the poor- 
est regions. 

Exports account for a significant portion of 
developing country income. One of the princi- 
pal reasons for both the low income levels 
and the low growth rates is the composition of 
exports from these countries. Primary com- 
modities—such as oil, coffee, tea, cocoa, and 
cotton—account for more than half the 
exports of most African and Latin American 
countries. World trade in primary commodi- 

ties is smaller than that in manufactured 
goods and, in addition, is growing more slow- 
ly. During 1980-89, annual growth in the trade 
of manufactured goods neared 5 percent, 
while the growth in trade of primary com- 
modities was less than 2 percent. Oil exports, 
in volume terms, stagnated during the 1980's. 
Another concern is that the prices received 
for these commodities were cut in half during 
the 1980's.'' 

Many developing-country governments 
have adopted an export-oriented strategy in 
order to reduce their dependence on primary 
commodity markets. By encouraging nontra- 
ditional exports, this strategy tends to 
increase export earnings, thus enabling a 
country to increase commercial imports in 
case of domestic production shortfalls. 
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Dvsf UnCtionol    ^^^^^ ^^e late leSO^s and early 1990's, peo- 
 L     pie in the republics of the former Soviet 
Food EcOnOniÍGS*    Umon (FSU) had increasing difficulty pur- 
     chasing food. The most common scenes 

The COSG of the    d^Pi^ting the FSU in Western newspapers 
     were of long lines in front of food stores, with 
RCDUblíCS of the    ^^^^^^^^l^^ customers looking through the 
 !-     windows at barren shelves. One might think 

Former USSR    ^^^^ ^^^ cause of the apparent food shortages 
     was that there was too little output The solu- 

tion would then seem to be to devote more 
effort and resources to increasing agricultural 
production. 

However, from 1985 to 1990, the first 5 
years Gorbachev was in power, output of the 
most important foodstuffs rose rather than 
fell, mainly because of more favorable weath- 
er. Average annual production of grain and 
meat in the Soviet Union during these 5 years 
was about 20 percent higher than in 1981-85. 
In fact, in 1990 the Soviets had a near-record 
grain harvest of 235 miUion metric tons 
(mmt), before cleaning. The record was 237 
mmt in 1978. Also, levels of food consumption 
were not deficient, even when compared to 
those of developed countries. During 1987-89, 
per capita meat consumption in the USSR was 
about 136 pounds, compared to 147 pounds 
for Britain and 136 pounds for Finland. 

Distribution Breakdovs^n 
The main reason the food economy of the 
FSU became so disrupted is not a reduction in 
agricultural output, but rather a breakdown in 
the distribution of the goods produced. When 

the Soviet Union broke up in 1991, its system 
of central supply and distribution ended with 
it. Also, chronic problems in downstream agri- 
cultural activities—transportation, storage, 
and processing—had a negative effect These 
deficiencies, though, were not new; they exist- 
ed throughout the post-World War II period. 

Another important cause of distribution 
problems was the breakdown of the monetary 
system—specifically, the weakening of the 
power of the national currency, the ruble, as 
effective money. From 1985 to 1991, per capi- 
ta money income in the former USSR rose 
about 150 percent. The result was severe 
inflationary pressure. However, state prices 
for most consumer goods, including foods, 
remained controlled at below market-clearing 
levels. That produced excess demand. The 
result was all the tell-tale signs of consumer 
shortages—longer lines for goods, hoarding, 
barter, and the growth of black markets. 

For food, there are two different kinds of 
shortages: The first is excess consumer 
demand at existing prices, which can prevail 
even if supplies are sufficient for adequate 
diets, and the second is a shortage defined as 
supply deficiency that might cause real hunger 
or starvation. In the former Soviet Union, the 
first type of shortage was more prevalent. 

The combination of rising money incomes 
and controlled prices meant that individuals 
were earning more rubles than they could 
possibly spend at existing prices. Because of 
the large stock of surplus money and infla- 
tionary pressure it represented, nobody want- 
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Apparent food shortages 
might indicate that there is 
too little output and a need 
to increase agricultural 
production. However, 

distribution problems were 
the main reason for 

disruptions in the food 
economy in the former 
Soviet Union. 

USDA/92BW1961 
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Food no longer being 

immediately bought up by 
hoarding consumers is 

available in state stores, as 
represented in this market. 

ed to sell goods for rubles. The entire econo- 
my reverted to crude barter as the dominant 
mode of exchange, especially at the regional 
and republic level. 

But barter is inefficient, and as a result the 
flow of inputs and output throughout the 
economy was severely hindered. Many facto- 
ries and farms failed to receive the inputs 
needed to maintain previous production lev- 
els. The money surplus also reduced incen- 
tives to work, produce, and sell. As a result. 

USDA/92BW19á5 

real GNP, industrial output, and agricultural 
output all fell in 1991. 

Because of the distribution problems, 
some localities failed to receive adequate sup- 
plies of certain foods, such as meat, milk, or 
vegetables. Yet, almost all areas were getting 
sufficient supplies of bread, the diet staple. 

Seeking Market Solutions 
In January 1992, the Russian Republic began 
an ambitious program of economic reform. 
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The program's longrun goal is to create the 
institutional conditions for a capitalist market 
economy. The key policies to do that are pri- 
vatization of enterprises and private owner- 
ship of farmland. The main shortrun goal, 
though, is to reestablish the ruble as effective 
money by restoring macroeconomic balance. 

As the Russian government recognizes, 
two policy moves are necessary to restore 
macroeconomic balance. The first is that the 
government must prevent the further growth 
of inflationary pressure. This requires reduc- 
ing both the budget deficit and the growth of 
the money supply. The Russian program has 
promised tough budget, money, and credit 
policies. These policies, though, reduce the 
funds available to producing enterprises, and 
thereby threaten firms with bankruptcy, and 
workers with the loss of their jobs. In choos- 
ing the appropriate fiscal and monetary poli- 
cies, the government faces a difficult tradeoff, 
at least in the short term, between reducing 
inflation and protecting enterprises and 
employment. This is the most difficult prob- 
lem facing the entire reform effort. 

In addition to stopping the growth, or con- 
tinued "flow," of consumer purchasing power, 
the state—in a second policy move—had to 

mop up the existing "stock" of surplus rubles. 
The most direct way was to free prices and 
thereby let them rise to their market-clearing 
level. On January 2,1992, Russia began major 
price liberalization. Prices were completely 
freed for many producer and consumer 
goods, including clothing, consumer 
durables, and most foods, such as meat and 
sugar. Price controls were kept for fuel, trans- 
portation, and some foods, such as bread and 
milk, but with prices raised significantly. 
Later in the year, many of the remaining price 
controls were removed. All the other 
republics of the former Soviet Union followed 
Russia's lead to some degree by either fi-eeing 
or raising prices. 

The price liberalization changed the 
nature of the food problem for FSU con- 
sumers. Before, the problem was finding 
available food to buy in barren state stores, 
with more rubles in one's pocketbook than 
one could find goods to spend them on. Now, 
since food is no longer being immediately 
bought up by hoarding consumers, it is avail- 
able in state stores. However, the problem for 
some people, especially those on less flexible 
incomes, is that the higher prices are severely 
stretching their pocketbooks. 
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Hot desert winds and sparse, 
infrequent rains, common in 
Africa, contribute to low and 

varioble yields of a few 
adopted craps. 

It is well known that many of the world's peo- 
ple do not live where much of the world's food 
is produced. Industrial countries produce 
about half of the world's grain, but they have 
less than a fourth of the world's population 
(fig. 1). Food supplies are critical to develop- 
ing countries with chronic food shortages. 
When they encounter unfavorable growing 
and harvesting conditions, too often supply 
crises recur. Furthermore, it is difficult for 
many countries that are deficient in distribu- 
tion, storage, and educational resources to 
meet minimum nutritional standards for the 
total population. 

Other chapters address the many issues 
related to minimum nutritional standards. 

This chapter focuses on ways to help provide 
minimum supplies of foods for year-round 
food consumption, especially during chronic 
and emergency food shortages in developing 
countries. 

Food Supplies 
Too little food and a limited variety of foods 
are serious problems in many developing 
countries, particularly in Africa. Both prob- 
lems can usually be traced to resource char- 
acteristics, government policies, or both. 

Hot desert winds and sparse, infrequent 
rains, common in much of Africa, contribute 
to low and variable yields of a few adapted 
crops. Grain production and consumption are 

Photo Courtesy CMS Vickie Grafiom, USAF 
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FIGURE     1 

Population Groin production 

World population and 
groin production, 1990 

Source: FAO Production Yearbook, 1990. 

variable in South Asia, sub-Saharan Africa, 
and Central America. Only in South Asia is 
production keeping pace with consumption, 
but the variability of production remains near 
the levels in the other two regions and all 
developing countries (table 1). 

In many countries where irrigation possi- 
bilities are limited, only a few types of crops 
are produced. Some staple crops like 
sorghum and millet are adapted to rain-fed 
areas, but yields of these drought resistant 
crops still fluctuate greatly. Both grain 

sorghum and millet are important crops, but 
constructing a balanced diet from one or two 
products is difficult. In the rice- and corn- 
based countries, land and water resources 
and weather patterns tend to be more favor- 
able to support a wider variety of production 
activities and crops. 

Options for Providing Foods 
In most cases, it is possible to reduce both 
chronic and transitory food problems, but 
solutions can be costly and they require plan- 
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ning. Unfortunately, these options are not 
always cost-effective. An adequate national 
food supply often can be assured by one or a 
combination of the following options: 

Domestic Production 
To enhance domestic production, some of the 
more common practices are draining, fertiliz- 
ing, and liming soils; seed improvement; irri- 
gation; variety adaptation; and pest and 
disease control. 

Buffer Stocks 
Developing buffer stocks of food in plentiful 
years for use in lean years is a technique that is 
frequently used to stabilize domestic supplies. 
The success of maintaining buffer stocks 
depends on the capacity of a country to gener- 
ate surplus production and establish a mecha- 
nism to finance the costs of storing stocks. 

Historically, developed countries have 
used this option successfully. The United 
States, Canada, Australia, and the European 
Community (EC) are major surplus food sup- 
pliers and carry large inventories of agricul- 
tural products in resei-ve to buffer annual 
production shortfalls and stabilize prices. 
These reserves are used to service the orders 
of trading clients. For many cereals, normal 
pipeline stocks in developed countries repre- 
sent several months of domestic consumption 
and trade. In these countries, current and 
futures prices are sensitive to stocks changes. 
India and Zimbabwe rely on buffer stocks, but 
few other developing governments have the 
resources or the foresight to build substantial 

food reserves to stabilize the supplies or 
prices of storable commodities. Pipeline sup- 
plies will often last less than a few weeks. 

World prices are responsive to world 
stocks. When the stocks are drawn down, the 
results are sharply higher prices and added 
pressure on foreign reserves for food-defi- 
cient countries, especially the debt-laden 
developing countries. Higher world prices for 
basic raw commodities of developing coun- 
tries often help offset the higher costs of 
imported food. A recent issue oí Africa Recov- 
ery^ describes how low commodity prices 
have dealt a severe blow to Africa. 

Trade 
Trade now information indicates which coun- 
tries depend on trade as a food stabilizing 
option. For example, FAO data indicate that 
developing countries accounted for about 62 
percent of worid wheat imports, 76 percent of 
world rice imports, and 87 percent of world 
wheat flour imports in 1988. Developing coun- 
tries accounted for only 36 percent of world 
com imports and only 24 percent of total soy- 
bean imports. Few developing countries 
import large amounts of animal feeds. 
Imports of soybeans are usually in the form of 
oil for cooking. 

Food production does not necessarily cor- 
relate with a nation's wealth or the income it 
generates. It may seem to be highly correlated 
with income levels because many high- 
income countries are also food surplus or 
exporting countries. An exception is Japan, 
which depends heavily on the food production 
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In the rice and corn-based 
countries, land and weather 

resources and weather 
patterns tend to be more 
favorable to support a wider 

variety of production 
activities and crops. 

er» ■»    ^-^'^ 

capacities of other countries. In 1989, Japan's 
total mercliandise exports were 130 percent of 
its total imports. For agricultural products, 
however, its agricultural exports were about 3 
percent of its agricultural imports. 

Regardless of a country's net trade posi- 
tion, most countries import agricultural prod- 
ucts. Even in the United States, one of the 
world's major agricultural exporting coun- 
tries, agricultural imports are valued at about 
50-60 percent of agricultural exports. Much of 
the import volume consists of products not 
commonly produced in the country. Food 
imports are used to enhance the quality and 
variety of the American diet throughout the 

Uana Downie/USDA 0785X677-25 

year. Unfortunately, not many of the food-defi- 
cient developing countries can afford import- 
ed foods for diet enrichment. Imports are 
used to meet minimum volume requirements 
of basic foods and tend to be competitive with 
domestic production. 

Trade is a very important vehicle used to 
balance country and regional demands and 
supplies, regardless of whether a country's 
primary concern is quantity or quality of the 
food supply. While trade can help stabilize the 
food supply, it may not necessarily help stabi- 
lize the domestic price. Agricultural and trade 
policies are important in determining how 
domestic prices relate to worid prices. Tariff 
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and nontariff barriers and macro economic 
policies are very important determinants of 
potential trade benefits. Current negotiations 
at the Uruguay Round of the General Agree- 
ment on Tariffs and Trade (GATT) are con- 
cerned with getting participating countries to 
adopt rules and regulations that will make 
commercial trade a more reliable source of 
food supplies for all nations and regions. 

Other Considerations 

Production Variability 
World production fluctuates very little when 
compared with fluctuations of a particular 
country or region. Grain production variabili- 
ty during 1970-91 was .32 for Sudan compared 
with .13 for world grain production (see table 
1). This means that, on balance, world sup- 
plies may be sufficient to adequately supply 
the needs of the world population while peo- 
ple in one country or region may be facing 
starvation because of localized production 
shortfalls or lack of purchasing power to 
finance imports. For wealthy countries with 
sufficient international purchasing power, 
needed supplies can simply be imported from 
areas fortunate enough to have good yields 
and surplus production to export. For poor 
countries without such purchasing power, 
however, a serious shortfall in production can 
contribute to malnutrition and starvation. 
Maintaining a balanced diet becomes the crit- 
ical issue, usually requiring government inter- 
vention and often requests to the international 
community for help. 

TABLE     T 

VwiaUiity df product!«! imj coitsufnpjüoir 
forsefecM ON^rks anid regions. sliiíiill 
197041 |l||g>|| 

CooiAfywrei^ yortobillty 
iNdiKtton     CM$(in»flon 

tewf 

Woi« 13 13 
Det^lopingaMniries 17 19 

CesiralAmeriea 16 n 
Sub-SóboranAirica 14 16 
SwáAsta 18 17. 

Selejfedcounlries ■        ... 

Suàn 31    • 19 
Nitopía lé 18 
Nigeria 12 14 
Mo 19 17 
MeiHco 14 20 

Urbanization 
Increased urbanization in many developing 
countries also contributes to the problem of 
distributing available food supplies to all con- 
sumers. It is a particular concern in countries 
with poorly developed marketing networks. 

In countries where subsistence agriculture 
is significant, much of the total food supply is 
consumed on the farm without entering com- 
mercial marketing channels. Marketed sur- 
plus is small Small volumes are stored on the 
farm, but prices are seldom high enough to 
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Imported foods usually enter 
at a seaport or border. 

entice subsistence farmers to sell the surplus 
with the expectation of buying needed sup- 
plies through the marketing system at a future 
date. During periods of stress, hoarding of 
available supplies further complicates the 
availability and distribution of essential foods. 

Political Action 
Urban consumers often have the political 
clout to force some type of government action 
to increase food availability. Government 
action can take several different forms: (a) 
forcing farmers to ship available supplies to 
government-controlled warehouses, (b) grant- 

USDA/92CS0527 

ing food subsidies, (c) imposing penalties for 
hoarding food supplies, and (d) encouraging 
food imports. 

The first three moves are frequently self- 
defeating. They simply create the psychology 
of scarcity and increase the rewards for fur- 
ther hoarding, both on the farm and by mar- 
keting firms. Consumers also tend to hoard 
far more food than they need. Thus, this 
response accentuates the scarcity problem 
and encourages further hoarding. 

The remaining option of importing needed 
food supplies is not painless. How can a poor 
country with very limited foreign reserves 
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expect to pay the import bill? Imported foods 
usually enter at a seaport or border and must 
be distributed through the marketing system. 
Prices of imported foods at the point of con- 
sumption are often very high because of 
expensive port and distribution costs. Fur- 
thermore, ports in developing countries are 
often inadequate to handle large shipments of 
perishable or semiperishable foods. Often 
imports of commonly consumed foods are not 
readily available, and substitutes are neces- 
sary. For example, white com is preferred for 
human consumption in many African coun- 
tries, but little white corn is available on the 
world market. Therefore, yellow com and, in 
some cases, wheat and rice are substituted. 
Also at times, wheat and rice are substituted 
for sorghum and millet. 

Limited foreign exchange reduces the 
import capacity of many developing countries 
(table 2). Sub-Saharan Africa and Latin Ameri- 
ca have very high ratios of external debt to 
exports of goods and services. Sub-Saharan 
Africa's ratio of external debt to its gross 
national product is also much higher than in 
other regions. The lack of foreign exchange is 
often circumvented by economic assistance 
programs of higher income countries and by 
credit and donation programs of food surplus 
countries. Bilateral and multilateral arrange- 
ments, as well as international institutions, 
can alleviate the foreign exchange problem, 
but they can do little to solve a country's inter- 
nal problems concerning distribution or 
household purchasing power. Some countries 
have government stores, food subsidy pro- 

grams, and credit arrangements to help 
households survive serious food shortages 
and to lay a base for jump-starting the produc- 
tion process in preparation for the next pro- 
duction cycle. 

The Role of Food Aid 
Food aid from all donors has been classified 
into three main categories—program, project, 
and emergency. Intemational guidelines have 
been established to outline appropriate donor 
procedures, sources of financing, and meth- 
ods of operation for each category. 

Program food aid is provided as a grant 
or on concessional repayment terms. It helps 
to fill the gap between demand at existing 
income levels and the supply of food from 
domestic production and commercial 
imports. It represents the largest part of food 
aid supplies to Africa and is provided exclu- 
sively on a bilateral government-to-govern- 
ment basis. To the extent that this type of 
food aid replaces commercial imports, it pro- 
vides balance-of-payments support, as the for- 
eign exchange that would have been used to 
pay for those imports is saved. When it is sold 
in the recipient country, which is usually the 
case, it provides additional local currency for 
the govemment. 

Project food aid supports a wide range of 
development projects for the poor and has 
improved the nutritional and health status of 
mothers and preschool children by offering 
supplemental foods at mother and child 
health care centers. It has supported educa- 
tion, especially primary schools and training 
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programs; transferred additional income to 
poor households through food-for-work pro- 
grams; provided help to poor households dur- 
ing periods of transition to new farming 
systems; and supported market reform and 
price stabilization measures by establishing 
food reserves. Funds saved from govern- 
ments' budgets have been used to expand or 
improve development projects or to invest in 
social services. Some project food is sold to 
buy local materials, tools, or equipment for 
the food aid project, generating more employ- 
ment and higher incomes. 

Emergency food aid is a response to 
unexpected natural disasters, war or civil 
strife, and shortfalls in food production 
caused by drought. During the 1980's, emer- 
gency food aid took up an increasing propor- 
tion of food aid to Africa, primarily for victims 
of famine. Emergency food aid is provided 
multilaterally, mostly by the Worid Food Pro- 
gram (WFP), and also bilaterally. Almost all 
emergency food aid is free to recipients. A 
very small amount of food aid for emergency 
situations is sold within the recipient country 
to defray some expenses. 
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International Arrangements 
for Food Aid Transfers 
The international community has agreed on 
several institutional arrangements aimed at 
monitoring food aid flows, guaranteeing a 
minimum availability of food, and ensuring a 
desirable composition and distribution of this 
assistance. These arrangements are in the 
form of general principles or guidelines; they 
are specific annual quantitative commitments 
agreed upon by donors as signatories to a con- 
vention and an overall food aid target estab- 
lished by the 1974 World Food Conference. 

Food aid can be distributed through bilat- 
eral arrangements (country-to-country) or 
multilateral arrangements (through an inter- 
national organization). Two chief internation- 
al institutions are involved in bilateral 
arrangements. 

The Food and Agriculture Organization's 
(FAO) Consultative Subcommittee on Sur- 
plus Disposal (CSD) was formed in 1954 and 
represents the first formal forum for intergov- 
ernmental consultations on food aid issues, 
concerned specifically with the impact of food 
assistance programs on commercial trade 
and agricultural production. The CSD follows 
guidelines specified in the Principles of Sur- 
plus Disposal and Consultative Obligations of 
Member Countries} These guidelines also 
constitute a code of conduct recommended to 
governments in the provision of food aid. 
They are designed to ensure that food aid 
does not displace commercial imports and 
that domestic production is not discouraged 
in recipient countries. 

The CSD today performs two basic func- 
tions, providing a forum through which the 
donors may notify each other of pending food 
aid agreements with a particular recipient and 
offering the opportunity for donors to consult 
on the manner in which their food assistance 
is made available. 

The other international institution dealing 
with bilateral food aid is the Food Aid Conven- 
tion (FAC), part of the International Wheat 
Trade Agreement. This was the first binding 
quantitative arrangement agreed upon by 
donors. This Convention was first signed in 
1968 and was renegotiated in 1971,1980, and 
1986. The 1986 FAC was extended through 
June 1993. Donor countries agreed to provide 
developing countries with specific amounts of 
food in the form of grain. The present aggre- 
gate minimum annual commitment is about 
7.5 million tons in wheat equivalent. This min- 
imum amount comprises a guaranteed floor 
which should be made available regardless of 
market conditions. Although individual 
donors have at times not fulfilled their FAC 
obligations strictly within the marketing years 
specified by the Convention, the aggregate 
minimum donor commitment has always 
been met and has often been surpassed by a 
considerable margin. 

The Worid Food Program (WFP), estab- 
lished in 1961, is the main channel for distrib- 
uting multilateral food aid and one of the 
major allocators of world cereal aid. The WFP 
represents the only international forum in 
which donors and recipients participate joint- 
ly in the formulation and implementation of 
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food aid policies and programs. Multilateral 
cereal aid has lately amounted to about 2 mil- 
lion metric tons, or about 25 percent of total 
cereal aid. Further, the WFP allocates about 
30 percent of world vegetable oil aid and more 
than two-thirds of world skim milk assistance. 
Pledges to the WFP are voluntary and are 
made every other year in commodities and 
cash. The WFPs regular resources are used 
mainly for development projects. The WFP 
does not provide program food aid. A sepa- 
rate account was created in 1991 for long- 
term refugees and displaced persons. 

The International Emergency Food 
Reserve (lEFR) constitutes the only interna- 
tional mechanism specifically intended to 
respond rapidly to emergency food situations. 
The lEFR was established in 1975, following a 
recommendation of the World Food Confer- 
ence, and is administered by WFP. It has a 
minimum annual target of 500,000 tons of 
cereals to be met by voluntary donor contri- 
butions. At least one-third of contributions to 
the Reserve are supposed to be made in the 
form of cash. However, FAO claims that 
lEFR's resources have not always proved suf- 
ficient or flexible enough to respond to emer- 
gencies in recent years. 

The creation of the World Food Council 
(WFC) was one of the principal results of the 
1974 World Food Conference. The WFC's 
most significant food aid policy initiative has 
been its efforts to urge food donor countries 
to meet a food aid target of 10 million metric 
tons per year, a target established by the 1974 
World Food Conference. This target was 

reached for the first time in 1984/85 and has 
been exceeded, albeit sometimes marginally, 
in every year since then. 

Other major food aid policy concerns mon- 
itored by the WFC include diversification of 
the international food aid basket to include 
noncereal items, greater specification of the 
food aid needs of individual recipient coun- 
tries, wider utilization of food aid purchases 
from developing country exporters, increased 
allocation of food aid in the form of grants or 
on highly concessional terms, and better plan- 
ning of donor food aid allocation so that 
longer term, better planned development pro- 
jects might be undertaken. 

The Importance of Food Aid Flows 
For 1991/92, available food aid in cereal form 
is estimated at about 12 million tons, approxi- 
mately the same level as the year before. Dur- 
ing the second half of the 1980's, an average 
of 12 million tons of commodities was provid- 
ed as food aid annually. Of this total, more 
than 90 percent was in the form of cereals, 
and the remainder was comprised of other 
food commodities, mostly vegetable oil, dried 
skim milk, and pulses. 

According to the FAO report, Prospects for 
Food Aid and Its Role in the 1990's^ cereal 
food aid shipments to developing countries 
grew by almost 2 percent annually between 
1970 and 1990, while total cereal imports of 
these countries grew at more than three 
times this rate. Consequently, the share of 
food aid as a percentage of total imports has 
been declining at an annual rate of more than 
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4 percent. In recent years, food aid amounted 
to only one-eighth of developing countries' 
cereal imports, as compared to one-fourth in 
the early 1970's. However, for a large number 
of countries food aid remains a very important 
source of imported supplies. 

The same report showed that for over 40 
recipient countries, cereal food aid represents 
over 40 percent of total cereal imports. In sub- 
Saharan Africa, in particular, more than 40 
percent of the imported cereals are in the form 
of food aid, and this dependence on food aid 
has been growing by over 5 percent annually. 

Major Donors of Food Aid 
The major donors of cereal food aid continue to 
be the United States, the European Community 
(EC), Canada, Japan, and Australia. The United 
States is estimated to have provided about 62 
percent of total cereal food aid in 1990/91, fol- 
lowed distantly by the EC with 18 percent, 
Canada with 12 percent, and Japan and Aus- 
tralia with 4 and 3 percent, respectively. 

Although cereals dominate total food aid 
(more than 90 percent of volume during the 
last 3 years), contributions of dairy products 
and other noncereal foods have been growing 
much faster. The United States and the EC 
account for more than 90 percent of total non- 
cereal aid shipments. 

The United States has been a strong sup- 
porter of multilateral food aid provided 
through the United Nations system and is the 
largest donor of food aid. The United States 
has consistently exceeded its annual 4.5- 
million-ton pledge to the PAC. Most U.S. food 

aid that is provided multilaterally goes through 
WPP. The United States was a major force in 
the creation of WFP in 1961, providing over 
half of the total voluntary pledges made for its 
first 3-year experiment period (1963-65). Since 
then, it has remained the largest single donor. 
It was also an early contributor to the United 
Nations Relief and Rehabilitation Administra- 
tion (UNRRA) and has provided food aid 
through the United Nations Children's Fund 
(UNICEF) and the United Nations High Com- 
missioner for Refugees (UNHCR). 

In recent years, U.S. commodity pledges to 
WFP have consisted of about 20 food items, the 
bulk of which have been in cereals and blended 
foods. The United States is the only supplier to 
WFP of bulgur wheat, blended foods, and soy- 
fortified products. The proportion of total 
pledges provided by the United States to WFFs 
regular program has fallen as other donors 
have increased their contributions. The United 
States has also made contributions to the lEFR 
every year since 1978. Those contributions 
have ranged fi-om $25 million to $286 million a 
year, including contributions to protracted 
refugee and displaced person operations. U.S. 
contributions to the lEFR are not made in 
advance, but must be in response to individual 
requests for emergency aid. 

The EC is the second largest food aid 
donor after the United States, and all of its 
food aid is provided as grants. The FAO esti- 
mates that the EC will deliver about 2 million 
tons of cereal food aid in 1991/92, the same as 
the previous year. Most of the EC cereal food 
aid is channeled bilaterally. However, the 
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WFP is the main multilateral channel distrib- 
uting the balance. Noncereal food aid from 
the EC comprises mostly milk powder and 
butter oil. 

Canada has been providing food aid since 
the early 1950's, and now ranks third behind 
the United States and the EC in terms of total 
volume of aid supplied. Nearly half of Cana- 
da's 1991/92 food aid budget was disbursed 
through multilateral channels such as the 
WFP and lEFR. The balance was disbursed 
bilaterally, either as government-to-govern- 
ment assistance or through Canadian non- 
governmental organizations. Canada's total 
cereal food aid remains at near 1.3 million 
tons in 1991/92. 

Traditionally, Canadian food aid goes pri- 
marily to Asian countries, followed by Africa 
and Latin America. Wheat and wheat flour rep- 
resented three-fourths of total shipments in 
1990/91. Other commodities included veg- 
etable oil, pulse, com, skim milk powder, and 
fish. All Canadian assistance is given as grants. 

The PAO estimates Japanese cereal aid 
shipments in 1991/92 to be about 450,000 
tons, the same level as the previous year. 
Most Japanese aid is provided bilaterally. Tra- 
ditionally, Japan buys all the commodities it 
provides as food aid from other countries. It 
continues to buy its wheat donations from the 
Unites States, its rice from Asian countries, 
and coarse grains from Zimbabwe, primarily 
for distribution to Africa. In 1990, Japan 
became one of the world's largest donors of 
foreign aid when it provided about $9 billion 
in Official Development Aid (ODA). 

Australia is one of the top five providers of 
food aid to developing countries, and all of its 
food aid is in the form of grants. Australia pur- 
chases its food aid commercially, mostly from 
Australian suppliers. Traditionally, grains (most- 
ly wheat and rice) make up the largest compo- 
nent of Australian food aid shipments. The PAO 
estimates Australian cereal food aid shipments 
at about 350,000 tons in 1991/92, exceeding its 
1990/91 shipments by 50,000 tons. 

Need for Food Aid 
Even the most optimistic assumptions about 
food production and the most pessimistic 
assumptions about food consumption in third 
world countries indicate that food aid imports 
must grow considerably during the 1990's. 
The need for more food aid is a result of an 
increased number of malnourished people, 
growing food imports, worsening balance of 
payments, and high levels of debt servicing in 
many developing countries. The PAO study 
World Agriculture Toward 2000^ emphasized 
that even if production accelerated, the high 
rate of population growth, especially in Africa, 
would require an increase in cereal imports to 
maintain nutritional status at 1980 levels. 

However, while the demand for food aid 
seems likely to increase, the actual level of food 
aid flows will depend on many other factors. 
Food aid flows have varied considerably over 
time and are influenced by the level of invento- 
ries in donor countries, world prices of food aid 
commodities, food gaps in recipient countries, 
and the development assistance objectives and 
institutional commitments of donors. 
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Recent estimates of food aid requirements 
published by the National Research Council 
in its Food Aid Projections for the Decade of the 
1990's^ study suggest that food aid will have 
to double present levels of about 10 million 
metric tons per year in order to meet project- 
ed needs. Furthermore, the study pointed out 
that much more is needed if minimum nutri- 
tional requirements are to be met. 

According to the same study, Africa con- 
tinues to be the region of most concern for 
food aid, and also the region of greatest 
uncertainty because of continuing conflict, 
cycles of drought and floods, and low eco- 
nomic growth combined with high population 
growth. However, in the longer run, the food 
security situation in Asia might deteriorate if 
population growth exceeds production gains. 

Conclusions 
The availability and stability of food supplies 
are important concerns of developing coun- 
tries. Several options have been discussed 
which offer potential solutions to both chronic 
and transitory food shortages. Trade is one 

option available to developing countries. 
Before trade can be a feasible solution, how- 
ever, a country must resolve its foreign 
exchange problems and overcome barriers 
preventing the free trade of commodities. 

Donor countries can use their production 
capacity to help ease the tragedy of hunger 
and malnutrition in Third World countries. 
Food aid moves through bilateral and multi- 
lateral channels to help meet food needs. 
However, the need for more food aid remains. 
It appears that food aid will be needed on an 
increasingly larger scale. Most major donors 
still are committed to the principle of food aid 
as a vehicle to mitigate hunger and improve 
food security in recipient countries. 

^Roy Laishley, "Commodity Prices Deal Blow to Africa," 
Africa Recovery, vol. 6, no. 1, April, New York, 1992. 
^FAO, Principles of Surplus Disposal and Consultative 
Obligations of Member Nations, Rome, 1980. 
^FAO, Prospects for Food Aid and its Role in the 1990's, 
Rome, April 1991. 
^FAO, World Agriculture Toward 2000, Rome, 1981. 
''National Research Council, Food Aid Projections for the 
Decade of the 1990% Washington, Oct. 1988. 
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This chapter explores the frontier in two 
areas that are key to the operation of the glob- 
al food support system: 
1. Early warning systems, which enable us to 

identify and respond to food crises, and 
2, International agricultural research, which 

generates production and marketing tech- 
nologies to reduce the likelihood of malnu- 
trition and food crises. 
In both areas, our current knowledge pro- 

vides the opportunity to significantly improve 
the operation of the global food support sys- 
tem. The global food support system includes 
the network of commercial trade and food aid 
ties among nations, as well as the operations 
of international organizations and private vol- 
untary organizations that aim to improve food 
security and agricultural development. 

This global food support system has fallen 
short of the goal set for it by Henry Kissinger at 
the World Food Conference in 1974—that with- 
in a decade, no child should go to bed hungry. 

While some progress has been made, it is 
increasingly clear that international actions 
alone cannot achieve this goal. Broad-based, 
sustainable economic growth is the only feasi- 
ble and cost-effective way to lift most people 
out of poverty and malnutrition. 

Many of the catalysts for such economic 
development depend primarily upon develop- 
ing countries—^their economic and trade poli- 
cies, their commitment to agricultural 
development and the operation of efficient 
domestic food markets, and their choices 
about whether or how to meet the special 
nutritional needs of particular groups. 

In other areas, joint national and interna- 
tional action is critical. The global food sup- 
port system plays a vital role in mobilizing 
and distributing assistance to countries facing 
famine or other food emergencies. Effective 
international markets increase food availabili- 
ty for many developing countries. Indeed, one 
of the principal findings of a decade of 
research is that self-reliance, based on effec- 
tive market and trade relations, is far superior 
to a strategy aimed at achieving national food 
self-sufficiency. 

The goal of food self-reliance is that each 
developing country should progress to the 
point where domestic production and export 
earnings are sufficient to end food shortages 
and provide enough economic surplus to sup- 
port transfers to individuals and households 
unable to provide for themselves. The goal of 
food self-sufficiency is to cover the nation's 
consumption of basic foodstuffs from domes- 
tic production.^ 

International research has made important 
contributions to increasing food supplies, as 
well as providing new insights that can 
improve nutrition and the operation of nutri- 
tion intervention programs.^ 

Early Warning and 
Food Emergencies 
USDA, the U.S. Agency for International 
Development (USAID), and the United 
Nations Food and Agricultural Organization 
(PAO) have each developed systems to moni- 
tor crop conditions and food emergencies 
throughout the worid. USDAs Foreign Agri- 
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cultural Service (FAS) operates a state-of-the- 
art system for monitoring global crop condi- 
tions. The countries that are currently 
monitoring priorities are the United States, 
Mexico, Brazil, Paraguay, Argentina, Eastern 
Europe, the major agricultural areas of the 
former Soviet Union, Pakistan, India, 
Bangladesh, China, AustraUa, the Middle 
East, North Africa, Sudan, Ethiopia, and 
Southern Africa. The commodities covered 
include wheat, coarse grains, rice, oilseeds, 
and cotton. 

The USDA system uses satellite imagery, 
weather data, and knowledge of the countries' 
production patterns, soils, and geography to 
provide regular crop assessments and pro- 
duction estimates. 

The USDA system uses remote sensing 
data from both the Landsat and Metsat satel- 
lites. Landsat imagery is purchased from the 
Earth Observation SateUite Company and 
Metsat imagery is provided by the National 
Océanographie and Atmospheric Administra- 
tion (NOAA) of the U.S. Department of Com- 
merce. Imagery is received and analyzed 
daily. Crop analysts use imagery analysis 
techniques to extract information on current 
crop conditions from remote sensing data. 
They compare current patterns with an histor- 
ical series of Vegetative Index Numbers 
(VIN) that measure the "greenness'' of previ- 
ous harvests during comparable periods of 
the growth cycle. Analysts can thus compare 
current crop conditions with those of previous 
years. This comparison, coupled with tech- 
niques and models for obtaining estimates of 

yield, allows them to make estimates of com- 
modity production. These are updated weekly 
during critical growing periods. FAS agricul- 
tural attaches and counselors in key countries 
provide on-the-ground information to comple- 
ment the technology-based assessments. 

USDA's estimates are used primarily to 
monitor and forecast conditions in world com- 
modity markets. They also provide early 
warning of food emergencies, as well as quan- 
titative estimates of the magnitude of the pro- 
duction shortfall. Timely information allows 
commercial imports and food aid to begin 
flowing in time to prevent widespread hunger 
and famine. 

USAID System 
USAID also maintains a monitoring system— 
the Famine Early Warning System (or 
FEWS). FEWS is more narrowly focused on 
African countries that have experienced 
severe food emergencies. It initially focused 
on Burkina Faso, Chad, Ethiopia, Mali, Mau- 
ritania, Niger, and Sudan, and is currently 
being expanded to include southern Africa. 
The FEWS mandate is somewhat broader 
than crop assessment, however. It also pro- 
vides information on nonproduction problems 
that could lead to famine conditions or com- 
plicate relief efforts. FEWS is also responsible 
for disseminating this information to national 
and USAID decisionmakers and donors soon 
enough to allow them to act to prevent large- 
scale famine. 

FEWS does not maintain an independent 
remote sensing capacity. It obtains agroclimat- 
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ic data through cooperation with African 
regional agroclimatic sensing centers, interna- 
tional organizations (such as FAO) and U.S. 
Government departments (such as USDA and 
the Department of Commerce). Field repre- 
sentatives stationed in a particular country pro- 
vide current assessments of conditions and 
work with local officials to assemble and inter- 
pret information. The Washington office pub- 
lishes an assessment of each country's food 
system three times a year, and supplements 
this with bulletins charting crop development. 

PAO System 
FAO also maintains an early warning sys- 
tem—the Global Information and Early Warn- 
ing System (GIEWS). GIEWS combines 
current crop information, drawn both from 
field representatives and remote sensing, 
with its food balance database to identify 
emerging food emergencies and conditions 
which could affect the food security of vulner- 
able groups.' It produces monthly summaries 
of regional crop conditions, and highlights 
areas with emergency needs. FoUowup 
assessment missions are used to determine 
how much external food assistance is 
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required, locate the areas of greatest need, 
and assess the logistical capacity to handle 
food assistance. 

Improved Predictions Result 
These crop assessment and monitoring capa- 
bilities have significantly improved the inter- 
national food support system. The 
international community has had more timely 
and reliable information on food emergencies 
in the 1980's—most of them in Africa. Early 
estimates of the impact of the severe drought 
in Southern Africa, combined with informa- 
tion on shipping and logistics constraints, 
have allovired countries in the region and food 
aid donors to organize the importation and 
delivery of an unprecedented 10.1 million 
tons of food to the region. 

Improvements in early warning systems 
are possible in two major areas: First, contin- 
ued improvements in satellite surveillance, 
coupled with the development of larger, more 
integrated databases, will provide better 
analyses of the magnitude and potential 
impact of food shortages. Work in these areas 
is ongoing in USDA and FAO. Second, food 
security research during the last decade has 
shown that monitoring local market condi- 
tions, as well as local crop conditions, is criti- 
cal to improving effective responses to food 
emergencies. USDA, USAID, and FAO are all 
taking steps to integrate such information 
into their early warning systems. 

The major failings of the global food sup- 
port systems occur when food emergencies 
are embedded in ongoing conflicts. The diffi- 

culties in providing humanitarian assistance to 
people caught in domestic or international 
conflicts have been abundantly demonstrated 
in Somalia, Ethiopia, Sudan, Mozambique, 
Angola, and Liberia. Recent experiences in 
Bosnia and Armenia suggest that these prob- 
lems exist in European ethnic conflicts as wefl. 

International Agricultural Research 
Improved technology is a key ingredient in 
expanding food production. The principal way 
to improve technology is through research. In 
developed countries, research is carried out 
in both the public and private sectors. In less 
developed countries, research is conducted 
principally in the public sector, mainly by 
national agricultural research programs 
which are usually connected with ministries 
of agriculture. However, cofleges of agricul- 
ture and private firms are becoming increas- 
ingly involved. 

All of these groups have greatly benefited 
from the work of a relatively small number of 
international agricultural research centers 
(lARCs) which have been developed over the 
past 30 years. Most of the lARCs are members 
of tiie Consultative Group on International Agri- 
cultural Research (CGIAR), which is cospon- 
sored by the Worid Bank, FAO, and the United 
Nations Development Program. Tlie CGIAR is 
composed of approximately 40 donors. The 
United States is a major donor through USAID. 
(See table 1.) These centers have generated 
improved forms of technology that are tailored 
for use at the local level by the national agricul- 
tural research programs. 
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FAS crop analysts Paulette 
Sandene (left) and Ron 

White review imagery for 
current crop conditions. 

The best known product of the internation- 
al agricultural research system has been 
widely known as the "Green Revolution," the 
introduction of high-yielding varieties of 
wheat and rice beginning in the 1960's. Initial- 
ly, the wheat varieties were developed by 
CIMMYT, the rice varieties by IRRI. Both 
crops are extensively grown under irrigation 
in developing countries and the high-yielding 
varieties proved to be widely adaptable in 
these regions. Now most of the wheat and 
rice varieties grown under irrigation in devel- 

Ken Hammond/USDA 93BW01 83-7 

oping nations incorporate CIMMYT, IRRI, or 
other lARC varieties in their ancestry. 

Today many developing countries need 
low-cost technologies which can cope with 
disease outbreaks and pest infestations that 
damage crops both in the field and in storage. 
Low-cost, environment-preserving technolo- 
gies lower farmers' adoption costs and pro- 
vide alternatives to inappropriately using 
marginal land for food production. 

The international centers have increasing- 
ly attempted to provide technologies more 
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Although the centers are primarily oriented 
to providing technologies for developing 

ïiaHons, 3ome of their work is also of value to 
developed nations, and they forni bridges, 
among iragiom. 

The major challenge m developing naäons is 
to provide an adeiiuate supply of food for the 
large low-income sector» Primary emphasis in 
the CGMK system is on e^îpandîng the caloric 
supply, since a mixed diet that contains ade- 
quate calories generally contains an adeqtiate 
supply of proteia 

Expanding food production benefits both 
producers and consumers. Producer be:nefits 
largely flow to earîy adopters of new ta^hnolo^ 

gies, to contrast, all conè^umers benefit through 
expaîided food supplies and the resulting lower 
prices* Lower prices are particularly important în 
iow*iacome counfries, where the poorest 2Ô per- 
cent of the population spend 60 percent or more 
of their incomeon food and are still unable to 
purchase a nutritionally adequate diet In one 
calculation, a reduction in prices In developing 
iiations led to an increase In real income for poor 
housetóolds twice that for rich households.^ 
There are also other^ more indirect, economic 
beneits from the improved technologies. Both 
direct and indirect contributions lay the base for 
broader economic development^—generally 
leading to improved nutrition. 

suited to the countries' physical and econom- 
ic environment. For example, CIAT has suc- 
cessfully bred resistance to Mexican bean 
beetle into beans, and these genes now pro- 
vide a nonchemical means to control this 
pest—^which devours 25 percent of the beans 
stored in Africa and 15 percent in Latin Amer- 
ica. It is interesting to note that this success 
is the result of the foresight of a USDA scien- 
tist, Dr. H.S. Gentry, who 20 years ago saved 
a handful of seed from a then useless wild 
bean plant. The seeds made their way to 
CIATs bean seed bank and were later 
crossed with modem varieties. 

IITA's research has improved disease 
resistance in bananas and plantains, crops 
that provide 400 million people in the tropics 
with 80 percent of their carbohydrates. An 

overriding worldwide constraint to produc- 
tion is black sigatoka disease. It has been diffi- 
cult to breed resistance to this disease into 
domesticated bananas and plantains because 
they reproduce asexually by suckers. UTA 
scientists made an important and rapid breed- 
ing breakthrough by using IITA's collection 
of 400 wild banana and plantain varieties from 
around the world to identify resistant varieties 
that could be propagated sexually. Biotech- 
nologies were used to produce hybrid, black 
sigatoka-resistant plants in one-third the nor- 
mal time that yield twice the normal amount 
of fruit 

GIF has just recently met its goal of 
reduced insecticide use in potatoes with the 
development of the "hairy potato." The newly 
developed hairy potato has tiny, sticky hairs 
on its leaves and stems that trap aphids, bee- 
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ties, and other insect pests like flypaper. By 
reducing the need for insecticides—^more 
pesticides are applied to potatoes than to any 
other food crop—the hairy potato will lower 
production costs and alleviate environmental 
problems. These effects will encourage pro- 
duction of this nutritious crop, which has 
tremendous potential for keeping developing 
nations better fed. 

ICRAF is working with farmers in several 
African countries to intercrop their corn fields 
with rows of leguminous trees. Use of these 
nitrogen-fixing trees has increased corn 
yields by 50 percent and makes the growing 
of corn a more sustainable and beneficial 
enterprise. The tree's leafy branches, when 
cut and placed in between the com, provide 
the crop with "green manure" fertilizer. The 
leaves can also be used as a high-protein feed 
for livestock. The branches make good fuel 
for cooking. This system has great promise 
not only in Africa but also for developing 
nations in other regions. Other agroforestry 
systems are being developed which stabilize 
areas prone to desertification and permit crop 
cultivation without destroying the vegetation 
needed to prevent delicate tropical soils from 
degradation and erosion. 

New Foods Developed 
The international agricultural research system 
has also been instrumental in introducing new 
foods that have improved diets of people in 
poor countries. AVRDC helped restore food 
supplies to cyclone-stricken Bangladesh— 

where farmers lost both their crops and valu- 
able seed stores—by introducing a promising 
new leafy green vegetable, kangkong. 
Kangkong is hardy, fast-growing, and disease- 
tolerant, and it can be raised throughout the 
year. It is rich in vitamins and minerals that are 
chronically deficient in Bangladesh diets and 
can also be used as a feed supplement for cat- 
tle and poultry. Other advantages include a 
desirable flavor and texture and ease of propa- 
gation by cuttings. The result has been quick 
and widespread adoption. Kangkong repre- 
sented up to 50 percent of the volume of veg- 
etables available in local markets, benefiting 
both farmers and consumers. 

ICLARM helped displaced Indonesian 
families reclaim their lives through aquacul- 
ture. In 1985, the Indonesian government 
dammed a river in Java to provide electricity 
to the island. Over 12,000 acres of productive 
farmland were flooded and 44,000 families 
displaced. ICLARM, in collaboration with sev- 
eral public Indonesian institutions, took 
advantage of the newly created water reser- 
voirs to develop a carp and tilapia fish indus- 
try that, 5 years later, is thriving. 

Research is also underway in many cen- 
ters to develop improved crop varieties for 
rainfed areas. For example, ICARDA scien- 
tists have been working to breed a better 
chickpea by crossing modern varieties with 
their "wild" ancestors. These wild varieties 
have the cold- and drought-resistant qualities 
that would enable cultivation of chickpeas 
during the Mediterranean winter. An added 
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winter crop would increase yields by 70 per- 
cent and enable Middle Eastern countries to 
more nearly meet their domestic needs for 
this nutritious crop. 

policy reform and privatization can create a 
new and powerful force for improving both 
nutrition and economic development over the 
next decade. 

Effects of Research on Nutrition 
What have these efforts, and associated devel- 
opments in agriculture, accomplished on a 
broader level? One study of the effect of mod- 
ern varieties a few years ago concluded that 
by moderating food prices they "have been 
the chief factor in improving the nutrition of 
the poor in the developing world." 

Agricultural research is one of the major 
forces for transforming the world food sup- 
port system. With the widespread adoption of 
more market-oriented policies in many devel- 
oping countries, there is a more favorable 
economic climate for the adoption of new 
food production and marketing technologies. 
Linking research with the forces released by 

^See, for example, M. Rukuni, G. Mudimu, and T.S. 
Jayne, Food Security in the SADCC Region, Proceedings 
of the Fifth Annual Conference on Food Security 
Research in Southern Africa, Oct. 16-18, 1989; and 
Joachim von Braun and Eileen Kennedy, Commercializa- 
tion of Subsistence Agriculture: Income and Nutritional 
Effects in Developing Countries, International Food Policy 
Research Institute. 
^See Beatrice Lorge Rogers, "Food, Health, Nutrition 
and Development," theme paper prepared for the Inter- 
national Conference on Nutrition, 1992. 
^FAO/WHO, International Conference on Nutrition, 
Policies and Programs To Improve Nutrition, paragraph 
24. 
"^Jock Anderson, Robert Herdt, and Grant Scobie, Science 
and Food: The CGIAR and Its Partners, The World Bank, 
Washington, DC, 1988, p. 83. 
^Anderson, Herdt, and Scobie, p. 84. 
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Neil Gallagher 
Internotional Relations Advisor, 

Office of International 

Cooperation and Development 
USOA, Wostiington, DC 

IntCrnOtíOnol    ^^^ Umted states joined 158 other nations 
     and the European Community in Rome in 
Conf GrCnCG on    ^^^^^^^^ 1992 for the international Confer- 
     ence on Nutrition (ICN). The meeting was 

Nutrition    ^P^^^^red by the Food and Agriculture Orga- 
     nization (FAO) and World Health Organiza- 

tion (WHO), with other United Nations (UN) 
agencies also contributing. 

Pope John Paul II opened the conference 
with a strong endorsement of UN intervention 
in countries whenever people are suffering 
from widespread hunger and malnutrition. 

The ICN adopted a Global Declaration and 
Plan of Action, including a pledge to reduce 
substantially, within this decade, starvation 
and widespread hunger and undernutrition, 
as well as a request that the United Nations 
declare a Decade on Food and Nutrition to 
follow up the recommendations of the ICN. 

On other issues of particular interest to the 
United States, the meeting called for interna- 
tional harmonization of nutrition labeling of 
processed foods. It noted the high level of con- 
sumption of fats and "complex carbohydrates" 
in many nations, but declined to endorse glob- 
al dietaiy guidelines or specific targets for daily 
consumption of nutrients such as fats and sug- 
ars. It gave a strong endorsement to FAO's 
International Code of Conduct on Pesticides, 
calling on nations to legislate compliance or 
otherwise provide for its implementation, 
where appropriate. This Code of Conduct calls 
for comprehensive labeling of agricultural 
chemicals so developing country users in par- 
ticular are properly informed and can deal with 
health and food safety issues. 

At the meeting, USDA announced dona- 
tions of $82 million in food aid through the 
World Food Programme for use in African 
emergencies and in food-for-work and other 
development projects. A new U.S. Agency for 
International Development initiative to curb 
micronutrient deficiency diseases, funded at 
$50 million, was also announced 

As expected, much of the discussion 
focused on international issues related to 
nutrition, especially on the serious problems 
of developing nations—^where nearly 800 mil- 
lion people suffer from chronic hunger and 
malnutrition. There was considerable discus- 
sion on ways to strengthen the nutritional 
impact of food aid, micronutrient deficiencies, 
sustainable agriculture, food safety and quali- 
ty, and agricultural trade. Nutrition research 
was not treated as a separate element, but 
there were calls for additional assistance in 
this area to developing nations and for 
improved cooperation among developed 
countries in sharing information on ongoing 
nutrition research. 

As a foUowup to the conference, the Unit- 
ed States will be expected to draw up a 
National Plan of Action for Nutrition no later 
than the end of 1994. USDA, the U.S. Depart- 
ment of Health and Human Services, and 
interested representatives from private volun- 
tary, consumer, and food industry groups will 
develop a National Plan of Action, working 
with the Department of State and the Agency 
for International Development on aspects 
relating to international activities. 
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Pope John Paul II opened the 
International Conference on 
Nutrition in December 1992 
witti Q strong endorsement of 
UN intervention in countries 

whenever people are 
suffering from widespread 

hunger and malnutrition. 

Photo courtesy of Department of Defense/92BW2004 

183 



Nutrition Eating for Good Health 

Appendix I 

Safe Food 

Handling for 

Optimum 

Nutrition 

Susan D. Conley 
Manager, 

Meat and Poultry Hotline, 
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Washington, DC, 
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and 
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Associate Professor 

of Food Safety, 
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Good nutrition and food safety are important 
consumer issues of the 1990's. Nutrition, food 
safety, and health are integrally related 
because no food is nutritious if if s not han- 
dled properly. 

Overall, Americans enjoy a very safe food 
supply. USDA, the Food and Drug Adminis- 
tration, the Environmental Protection 
Agency, State and local Health Departments, 
and others are all working together to ensure 
that food is safe, wholesome, and accurately 
labeled. 

Then why should consumers be con- 
cerned about food safety? Because even 
though food is inspected, it can contain bacte- 
ria that can cause illness if it is not handled 
properly. Meat, poultry, fish, eggs, fruits, and 
vegetables may contain bacteria. These bacte- 
ria are present throughout our environment. 

At the right temperature, in just a few 
hours, small amounts of bacteria that you 
can't see, smell, or taste can multiply to dan- 
gerous levels on food and cause foodbome ill- 
ness, sometimes called food poisoning. 
Common symptoms of many foodborne ill- 
nesses are flu-like and include diarrhea, 
which prevents the body's absorption of the 
nutrients in food. 

Everyone in the food chain plays a role in 
food safety. Most of us eat foods grown and 
packaged many miles away, yet safe handling 
of food is as critical in the home as it is in a 
processing plant, retail store, or restaurant. 
The food préparer—in homes, restaurants, 
and institutions—has the final control over 
the safety of the food on the family table. 

The consumer's role in food safety starts at 
the point of purchase and ends with the dis- 
posal of leftovers. By following these basic 
rules and handling food safely, most food- 
bome illness can be prevented. 

Shopping 
Food safety in the home actually starts at the 
grocery store. 

Plan your purchases so that perishables 
(meat, poultry, seafood, and dairy products) 
are selected last. These foods should be 
refrigerated within 2 hours of purchase (1 
hour in hot weather) so that food poisoning 
bacteria do not multiply. 

Bag meat and poultry products to prevent 
juices from dripping onto other foods and 
keep them separated fi-om other foods, espe- 
cially foods that will not be cooked such as 
fruits and vegetables. 

Buy packaged precooked foods only if 
packaging is sound, and buy products labeled 
"keep refrigerated" only if they are stored in a 
refiigerated case. 

Storing Food 
Proper storage of food prolongs its shelf-life 
and preserves nutrients as well as safety. 
Foods stored too long gradually spoil and also 
will lose nutritional value. 

Make sure your refrigerator is kept clean 
and maintains a temperature no higher than 
40T. 

Your frozen foods will maintain top flavor 
and nutritional value if the freezer is kept at 
0*^F or below. 
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Be sure to keep raw meat and poultry sep- 
arate from other foods, especially those that 
will be eaten without further cooking. Poultry 
and ground meat will keep 1-2 days in the 
refrigerator; other meat items, 3-4 days. 

Canned goods and other shelf-stable items 
should be stored in a cool, dry place. The tem- 
perature should stay above freezing and 
below 85T. 

Preparing Food 
Cleanliness is the first critical step in safe food 
preparation. Wash hands thoroughly with 
soap and water before handling food. Wash 
hands, utensils, cutting boards, and work 
areas after handling raw products. 

Frozen foods should never be thawed at 
room temperature. Instead, thaw them safely 
in the refrigerator. Thaw in the microwave 
only immediately before cooking. 

It is essential that raw products of animal 
origin be cooked to an internal temperature of 
160T (180T for poultry). Use a meat ther- 
mometer to check the temperature of meat 
and poultry. To check visually, juices should 
run clear and meat should not be pink. 

Do not partially cook food. Have a constant 
heat source, and don't set the oven tempera- 
ture under 325°F for cooking meat, poultry, 
seafood, or dairy-based foods. Microwave food 
in a covered dish and turn the dish frequently. 

Serving Food 
Food safety errors can be made during the 
serving and handling of cooked food. 

When serving foods be sure to wash hands 

COOKING 
TEMPERATURES 
Product Fahrenheit 
Eggs & Egg Dishes 

Eggs 

Egg dishes 

Cook until yolk 
and white ore firm 

160 

Ground Meat & Meat Mixtures 
Turkey, chicken 
Veal, beef, lamb, pork 

170 
160 

Fresh Beef 
Rare (some bacterial risk) 
Medium 
Well Done 

140 
160 
170 

Fresh Veal 
Medium 
Well Done 

160 
170 

Fresh Lamb 
Medium 
Well Done 

160 
170 

Fresh Pork 
Medium 
Well Done 

160 
170 

Poultry 
Chicken, whole 
Turkey, whole 
Poultry breast, roasts 
Poultry thighs, wings 

Stuffing (cooked alone or in bird) 
Duck ^ Goose 

180 
180 
170 

Cook until juices 
run clear 

165 
180 

Ham 
Fresh {raw} 
Pre-cooked (to reheat) 

160 
140 
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Cleanliness is the 
first critical step in 

safe food preparation. 

thoroughly with hot soapy water. Serve 
cooked prociucts on clean plates and with 
clean utensils. 

Foods should never sit at room temperature 
longer than 2 hours, 1 hour in hot weather. 
During serving, hot foods should be held above 
140°F and cold foods should be kept cold. 

Leftovers 
When handling leftovers, cleanliness and 
temperature control are critical. 

Wash hands before handling leftovers and 
use clean utensils and surfaces. 

Refrigerate or freeze cooked leftovers in 

Bob Nichols/USDA 93BW1982 

small, covered shallow containers within 2 
hours after cooking. Leave airspace around 
containers in the refrigerator to ensure rapid, 
even cooling. 

When reheating leftovers, cover and 
reheat thoroughly. Sauces, soups, and gravies 
should be heated to a rolling boil; all other 
products should be heated to 165°F. 

Food spoilage bacteria will grow in the 
refrigerator, so discard any outdated foods. 
Most foods will remain safe in the refrigerator 
for about 4 days, but use highly perishable 
foods such as stuffing or gravy within 1-2 days. 

When in doubt, throw it out! 
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/Ci dds, for Safe 
Microwaving: 

• Read the package instructions 
carefully. 

• Use only microwave-safe cookware. 
• Turn food in the microwave during 

cooking. 
• Use potholders to take items from 

the oven. 
• Take covers off food or open 

packages away from the face. 

Special tips for favorite foods: 
Hotdogs: Pierce the skin before 
cooking. 

Jelly donuts: Break open before eating. 
Let the jelly cool. 

Popcorn: Let the bag sit for a minute 
or so. Hold bag away from face to open. 

Food Safety for Children 
Spend some time in a roomful of kids—no mat- 
ter what their ages—and you're likely to 
emerge exhausted. Yet, food safety experts 
classify children as a group at high risk for 
foodbome illness! Safe food handling practices 
can prevent food poisoning among children. 

Infants 
Infants are at high risk for foodbome illness: 
even a small amount of food poisoning bacte- 
ria can cause a serious illness in an infant. 

Caregivers must keep scrupulously clean all 
items used in feeding an infant. 

Frequent handwashing is essential. Cases 
of foodbome illness in infants have been 
linked to the lack of handwashing by care- 
givers after handling raw meat or poultry or 
changing diapers. 

Never leave baby food or formula out for 
more than 2 hours. Discard any unused milk 
left in a bottle. 

Do not feed a baby food directly from a 
jar—bacteria from baby's mouth may contam- 
inate the food left in the jar. 

Expressed breast milk can be stored in the 
refrigerator for 5 days, formula for 2 days, and 
whole milk for 5 days. Leftover homemade 
baby foods may be safely refrigerated for 1 to 
2 days. Strained fruits and vegetables in jars 
will keep 2 to 3 days, meats and eggs one day, 
meat and vegetable combinations 1 to 2 days. 

Toddlers 
Toddlers are "grown up" enough to be eating 
table foods and drinking from a cup. Cleanli- 
ness in still essential. Remember to clean off 
those little hands! 

Finger foods are popular with toddlers, but 
remember that meat and dairy products 
require refrigeration and should never be left 
at room temperature for more than 2 hours. 

When travelling, choose shelf-stable 
snacks such as dry cereals, crackers, raisins 
or pmnes, fruit pieces, or vegetable sticks. 
Avoid meat or cheese sticks unless you carry 
them in an insulated cooler. 

187 



Nutrition  Eating for Good Health 

IB early 1993, reports of a major autbrfeak of 
foodbome illness due to a mm strate oiEaoM:- 

bacteria shocked the Matîori. The otábreák TOS 

linked to mderocïoked hamburger pattíeé pttr- y 
chasad from ^ We$t Coast fast food cMp. 

Reqognked as a pathogen in 1982^ E. mti 
0157:H7 has been a^siiciat^d with aeTeraí föod* 
borne ñtó^s otftbreaks m reeeEt^^ears* Ammàtet 

of cases have beeii linked to tmdèréoo&dg^^ 
beef and, to a lesser ei^em, wdpum mt&c, tmpa%^; 
tetirked mjlc, and low-add apîîle dfe 

Symptoms of£, ¿roíífoodbomeíBness mdpde 
severe abdominal cramps, followed by watery 
diarrhea that often becomes bloody. Vicfiitts 
may also suffer vomiting and nausea, accompa« 
nied by low- ^rade fev^r. In $ome peinons, par- 
tícüWy children and tiie eideriy, thäMecfion; 
can lead t^ sevei^e compÊcatî<ms,;mçlü4ÎBgMdt' 
néy faikre, ^ ,   '   ' -'- ~="\, > -,,.> 

While E: coli 0157:H? can cause serioiis ill- ; 
ness, it can ba cdntrotted by thoroií¿ cooÄg.: 
Consumers should cook gronnd mmt má pod- 
try nnta the meat is no longer pink and Jnîœs 
run clear. When ordering hamburgers in a^ 

Outbreak: 

iféstatirant, ask that Ihey be served medium or 
'.well-^dpne. '-''    ^   - -    -'    ■ 
:   : to the wake of the pîitbreak, ÜSDÄhas 
emlÄk^ on a number of new initiatives at fte 
farm* mfeat plaiit, supermarket, and consumer 
levMs to protect the publia For e^cample, USDA 

: IB,sponsoring research aimed at keeping food 
;;anînfïàte from harboring the 0157 bacteria in 
äi# systems, which includes effom to develop 
a yaçctoe again^ the illness, USDA is Working 
o4:iinproving detection methods to keep the 
bacteria out of meat plants, and instituting more 
tóngant time and temperature controls in meat 
proœèsihg plants.it is also working closely with 
Sfete àndteaipubacheallh agencies to Increase 
efectiveness in avoiding and containing out- 

^'breaks,   --      -     '    , 
pother important initíaüva is to require that 

;afi raw and p^rtiafly^ooked meat and poultry 
products catty safe handling instructions on the 
padi^e label These Mstrucdons ^11 guide con* 
sumers to steps they can take to ensure proper 
sanitationi codling, and cooking when preparing 
meat and poultry products. 

Preschoolers 
This is an ideal time to teach food safety prin- 
ciples to your children. 

Teach them to wash their hands after using 
the toilet and before and after handling foods. 

Explain why some of their favorite foods— 
milk, juice, cheese, eggs, and hot dogs—need 
to be refrigerated. 

Caution children not to eat cookie dough 
or cake batter that contains raw eggs. 
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School-Age Children and Teens 
The independent school-age child can quickly 
prepare his or her own breakfast or after- 
school snack. Make sure that food safety is on 
the menu! 

Tell children to wash hands before prepar- 
ing or eating food. Always use clean spoons, 
forks, and plates. 

Don't place books or book bags on eating 
counters or the kitchen table. 

Throw away leftover sandwiches or other 
"refrigerator type" foods left from lunchtime. 

Do not leave perishable items at room tem- 
perature. Remind children to return them to 
the refrigerator as soon as they are finished 
with them. 

Food Safety Tps 
from the Meat and 
Poultry Hotline 

Caution children not to eat bread, cheese, 
or soft fruits or vegetables that look bad or 
have even small spots of mold. 

Microwave Safety Tips 
for Older Children 
K you give your child permission to use the 
microwave, start by holding a Saturday morn- 
ing training session. Only children who can 
read should be allowed to use the microwave. 

Parents should know that severe bums can 
and do occur from improper microwave use. 
Special packaging for kids' favorite foods like 
popcorn, pizza, and french fries can get too hot 
for kids to handle. Steam from popcorn bags 
can bum the eyes, face, arms, and hands. Jelly 
donuts, pastries, hotdogs, and other foods can 
reach scalding temperatures in seconds. 

1-800-535-4555 
1. Keep it safe, refrigerate. Refrigerate foods youll use quickly. Freeze raw meat or 

poultry you can't use in 1 or 2 days. Freezer should register OT; refrigerator, 40°F. 

2. Don't thaw food on the kitchen counter. Bacteria multiply rapidly at room temperature. 

3. Wash hands before preparing food. Wash hands and utensils after contact with raw 
meat and poultry. Wash cutting boards or other work surfaces too. Bacteria, often 
present on raw foods, can spread to other foods if you don't. 

4. Never leave perishable food out over 2 hours. This includes marinating. No need to 
bring foods to room temperature before cooking. 

Thoroughly cook raw meat, poultry, and fish to at least 160°F internal temperature. 
Juices should mn clear and meat should not be pink. Do not partially cook food. 
Have a constant heat source, and never set the oven under 325°F. 

Promptly refrigerate or freeze leftovers. Divide large quantities into smaller 
containers for quick cooling. Reheat leftovers to at least 165T. 

5. 

6. 
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börti.% aâàMm,^pfÉw^èiM^'may;' 

ñon through itümtaif ^ iaOTeasittg their mit 
nerabilîty to toftctiart* 

Older cWMren a-^ e:gïK)^d to M 
of iítuess in schddtó arid daycare faciHtí^^ 
There is tes^ controiof persoiialhfgtóne mû 
moteeimmotßpr^^gMmuom, Proven 
practices tot Jtott the spread tí feodbomev 
îltaesB în schools íñeludemo|3|^ 
washmg by boíh-stóf ató cjiildten and 
discptaragîîig children fr^m briagtog Home^ 
cooked meate to BchooL 

Bee page 189 oa food sa^feç^;lot ebfldre^. 

The eldefly mÄe up aö toor^asingly large 
portii^ii of Aepoptilafloiï. wfth miay per- 
soES suffeíííig toÄ çhfoíiíc and iAî^^ 
compmjrmBiagidîseaëes; Süidtes §höw that 
m people age, tbeîr proíeetfee immune sy% ; 
terns we&éB.Medicatioîis aad; treatments, 
éucíi as diuretic, aatacida, aaâ chemoliier- 
apy, can fyrtMer limit resistaackto food« 
bodi^ ijtfectiöt llif sfe h^^ factors cm 
resulttt setiotis jprôMêms wheathe elde 

mt foods Mth dîsease-cattsiàg bacteria 
yimses. For example, SaltóooellósiB firom 
iííaproperlf haBdled foods ha$ caused 
$e¥ere illîiess and even deatb m elderly 
coûsumem. 

Food HaaÄg Recomméndatí 
for Pei^ons^Ri^k 
The mies for srfe food handling given exil- 
er m ttüs chapter are especiaUy; important 
for at-risk WMdnals. Some deserve extra 
eínpfeasís for those with special needs, and 

: a few additional precautions are recom- 
mended for ávoidtag Hsteríosís: 

♦ NeYér eat raw meat, poultry, or seafood, 
such as steak tertare or raw oysters or 
clams. In fact, méat, poultry, and fish 
should be well-cooked for persons at 

, ^ ' risk, ^ ^   ^     ^ ■ ' ,    / 

♦ Avoid foods with raw or undercooked 

♦ Food should be senred pping hot; if tta 
not, it should be seat back for âirthér 

;, ,heating,  '" ''-'  ■    '-,']■ ^ '    -'   ' ', 

Avoiding Listeriosis 
Pregnant women, the elderly, the very 
young, those with immune-compromising 
conditions, and those preparing foods for 
these individuals can decrease risk by: 

Avoiding raw or unpasteurized milk. 

Avoiding soft cheeses such as Mexican 
style, feta, Brie, Camembert, and blue 
cheese. There is no need to avoid refrigerat- 
ed hard cheese, processed slices, cottage 
cheese, or yogurt. 

Reheating leftover foods or ready-to-eat 
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The liitorestjitg C^se of 

Listeîiosîs k a rare but poteMatly fatal dis- 
ease for tbo^e at risk. Persons over 60 

yearn oM ana n^^boms have ttte highest ind- 
dence. the Listeria bacteria ra^aly causes iH- 
eess in healthy people, but pregnant women 
are at risk for listeriosîs, becátíse of risk to the 
fetus. Listeria monocytogenes bacteria can 
grow—very slowly—at refrigerator tempera- 
tures on foods, and illnesses have been linked 
with ethnic soft cheeses, raw chîcken> delî-pre^ 
pared luncheon meats, and salads. 

Symptoms vasy and depend op the individ- 
ual's susceptibîEty, Symptonas maybé limited^ 
to fever, fatigue, nau^a, vomiting, and diar- 
rhea. More serious forms can result in brain 
infeetipn and blood poisoning, 

foods such as hot dogs thoroughly until 
steaming hot before eating. 

Although the risk with deli foods is low, 
persons may choose to avoid these foods or 
thoroughly reheat cold cuts before eating. 

line, staffed by home economists and regis- 
tered dietitians, handled 100,000 calls in 1992. 
Callers can also hear food safety information 
by using the Hotline's Food Safety Informa- 
tion System, a series of recorded messages 
that can be accessed with touch-tone tele- 
phones. Over 50 food safety and nutrition 
messages are available 24 hours a day. 

USDA offers and promotes food safety 
education. The Hothne staff works closely 
with the USDA Extension Service and other 
groups to advance this mission. 

While many of today's consumers are 
extremely knowledgeable, people are routine- 
ly exposed to a tremendous amount of nutri- 
tion and food safety misinformation. By 
combining food safety advice with nutrition 
information, the Hotline has proved a boon 
for callers. The complexity of today's food 
marketplace and the ever-increasing number 
of new foods on the market has compelled 
more consumers to call the Hotline than ever 
before. A consumer calling about the safety of 
a meat or other product stored in his or her 
refrigerator can now find out how it fits into a 
balanced diet. 

Where to Go for 
Food Safely Information 

TTie Meat and Poultry Hotíine 
USDA's Food Safety and Inspection Service 
operates a toll-free hotline to answer ques- 
tions about food safety and nutrition. The Hot- 

The Hotline can be reached at: 
1-800-535-4555 
In the local Washington, DC, area: 
(202) 720-3333 
FSIS Public Awareness Office: 
(202) 690-0351 

192 



Appendix I  Safe Food Handling for Optimum Nutrition 

The Cooperative Extension System 
Nutrition and food safety educational pro- 
grams have been a cornerstone of the Cooper- 
ative Extension System (CES), a partnership of 
the Extension Service-USDA with State and 
county educators. The CES links the education 
and research resources and activities of the 
USD A, 74 Land-Grant Universities, and almost 
3,150 county administrative units. The CES 

has an ongoing Food Safety and Quality nation- 
al initiative which has resulted in a variety of 
program approaches to producing and main- 
taining a safe, wholesome food supply. You can 
also contact your local Cooperative Extension 
Service office for information and educational 
programs about the safe handling of food. Con- 
sult local government listings for the office 
nearest you. 

Grill Our Experts With Your 
Food Safety Questions 

Call the USDA Meat 
and Poultry Hotline 
for food safety facts 

1-800-535-4555 
Washington, DC 720-3333 

10:00 am-4:00 pm Eastern Time 

Professional home economists will answer 
your questions about proper liandiing of 

meat and poultry, how to tell if it is safe to 
eat, and how to better understand 

meat and poultry labels. 
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Appendix II Do you want to know how much fat there is in 
your favorite ice cream? Is a family member 

Where To G©t    ^^^^^ ^ science project and are you helping 
     with the research? Looking for a publication 

MOfG Nutrition    ^^ ^^^^ ^^^ ^^ ^^^^ community youth or adult 
—     group? The USDA and the Land-Grant univer- 

Inf OrinOtion    ^^^ system have professionals ready to help 
     you find the answers and materials you need. 

Several electronic systems and networks are 
also available to assist you in finding food and 
human nutrition information. 

Sandra L Facinoli 
Coordinator, Food and 

Nutrition Informotion Center, 
National Agricultural Library USDA and Land-Grant Sources 

Cooperative Extension Service 
The Cooperative Extension Service has State, 
county, city, and area staff who link research- 
based nutrition, food safety, and food quality 
information with technology to help people 
improve their lives. These individuals are fac- 
ulty and staff of Land-Grant universities locat- 
ed in each State across the country. 

Telephone numbers and addresses for the 
more than 3,000 county and city offices across 
the Nation can be found in the government 
pages of local telephone books or by calling 
the local telephone information service. Ask 
to speak with the Extension home economist 
or nutritionist. 

Food and Nutrition Information Center, 
National A^cultural library 
Nutritionists and registered dietitians help 
people find information or educational materi- 
als in the following areas of food and human 
nutrition: nutrition education, human nutri- 

tion, food safety, food service management, 
nutrition software, and food technology. For 
example, the staff will help locate hard-to-find 
answers to questions, provide literature 
searches from the Library's bibliographic 
database, AGRÍCOLA (see explanation 
below), or assist you in finding the best audio- 
visual materials for a lesson or presentation. 
The center publishes Nutri-Topics and other 
resource lists on a variety of specific food and 
human nutrition topics. 

The center has a food and nutrition soft- 
ware demonstration center, where an individ- 
ual can preview any of over 200 software 
programs. 

Contact: 
Food and Nutrition Information Center 
USD A/National Agricultural Library 
Room 304 
10301 Baltimore Blvd. 
Beltsville, MD 20705-2351 
301-504-5719 (automated system available 
24 hours a day) 
Fax: 301-504-6409 
Internet address: fnic@nalusda.gov 

USDA/FDA Food Labeling Education 
Information Center, National Agricultural 
library 
Located in the Food and Nutrition Informa- 
tion Center at the National Agricultural 
Library, this center is set up to assist educa- 
tors, health professionals, and nutritionists 
locate information about educational pro- 
grams related to food labeling. 
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Contact: 
USDA/FDA Food Labeling Education 
Information Center 
Food and Nutrition Information Center, 
Room 304 
USD A/National Agricultural Library 
10301 Baltimore Blvd. 
Beltsville, MD 20705-2351 
301-504-5719 (automated system available 
24 hours a day) 
Internet address: Gmcneal@nalusda.gov 

Meat and Poultry HotUne, Food Safety 
and Inspection Service 
The hotline is staffed by home economists and 
registered dietitians who can answer ques- 
tions about food safety, storage, preparation, 
and labeling (including nutrition labeling), as 
well as nutrition questions concerning meat 
and poultry products. The toll-free number is 
1-800-535-4555; the hotline is staffed from 
10:00 a.m. to 4:00 p.m., EST. In the Washing- 
ton, DC, area call 202-720-3333. 

Food and Nutrition Service 
The Food and Nutrition Service administers 
Federal food assistance programs, including 
food stamps; food distribution; supplemental 
food for women, infants, and children; school 
lunch; school breakfast; special milk, child 
care; summer feeding; and other child-nutri- 
tion and family-food-assistance programs. 
Information about these programs may be 
obtained by contacting the following FNS 
Regional Public Information Offices: 

Northeast Regional Public Affairs Director 
10 Causeway Street 
Boston, MA 0222-1068 
617-565-6418 

Mid-Atlantic Regional Public Affairs 
Director 
Mercer Corporation Park 
CN 02150 
Trenton, NJ 08650 
609-259-5091 

Southeast Regional Public Affairs Director 
Suite 112 
77 Forsyth St, S.W. 
Atlanta, GA 30303 
404-730-2588 

Midwest Regional Public Affairs Director 
77 West Jackson St, 20th Floor 
Chicago, IL 60602 
312-353-1044 

Mountain Plains Regional Public Affairs 
Director 
Room 903 
1244 Speer Boulevard 
Denver, CO 80204 
303-844-0312 

Southwest Regional Public Affairs Director 
Room 5C30 
1100 Commerce Street 
Dallas, TK 75242 
214-767-0256 
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Western Regional Public Affairs Director 
Room 400 
550 Keamy St 
San Francisco, CA 94108 
415-705-1311 

You may also contact: 
Director of Public Information 
Food and Nutrition Service 
USDA 
3101 Park Center Dr. 
Room 819 
Alexandria, VA 22302 
703-305-2276 

Human Nutrition Information Service 
The Human Nutrition Information Service 
provides information for professionals and the 
general public on nutrition topics, such as the 
nutritive value of foods, food money manage- 
ment, dietary guidelines, guides for food 
selection and storage, and preparation of 
food. HNIS research includes the fields of 
food consumption, nutrition knowledge and 
attitudes, dietary survey methodology, food 
composition, and nutrition education. 
Requests for information and publications 
may be directed to: 

Office of Governmental Affairs and Public 
Information 
Human Nutrition Information 
Service/USDA 
6505 Belcrest Rd., Room 344 
Hyattsville, MD 20782 
301-436-5196 

Agricultural Research Service 
ARS conducts research to ensure an adequate 
and safe food supply that meets the nutrition- 
al needs of American consumers. Promoting 
optimum health and vi^ell-being by improving 
the nutritive value of food is also a major 
objective of ARS. For information contact: 

ARS Information Office 
Room 450 
6303 Ivy Lane 
Greenbelt, MD 20770 
301-344-2340 

Electronic Access to Information 
Human nutrition information is available 
through several computer-based systems. 
Electronic bulletin boards and databases are 
an important method of information 
exchange. They are accessible around the 
clock, so information is available v^henever it 
is needed. 

Internet 
The National Research and Education Net- 
work (NREN), a part of Internet, is a world- 
v^ide network that can provide access to 
valuable information collections and services. 
Using Internet, you can search subject matter 
databases, participate in discussion groups, 
and send or receive electronic mail. There is a 
great deal of information available about 
using Internet. Ask a librarian, contact a com- 
puter specialist, or talk with friends, family 
members or colleagues who may already be 
using the network about where to get more of 
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the details. Almanac, listservs, gopher, and 
wide area information server (WAIS) are 
some of the network information tools avail- 
able. These networking tools allow you to 
explore and locate valuable resources any- 
where in the world. All Land-Grant universi- 
ties and many USDA agencies have 
computers connected to Internet. 

The first step in getting access to Internet 
is to establish an account on a computer that 
is connected to the network. If you have ques- 
tions about access, contact your local library 
or computer specialist. 

Information servers called Almanac 
process information requests through elec- 
tronic mail. Currently there are seven 
Almanac servers in operation. Their Internet 
addresses are as follows: 

Location 
Oregon State 
University 

Internet address 

almanac@oes.orst.edu 

Purdue 
University almanac@ecn.purdue.edu 

Extension 
Service-USDA almanac@esusda.gov 

North Carolina 
State University almanac@ces.ncsu.edu 

University of 
California almanac@silo.ucdavis.edu 

University of 
Wisconsin 

almanac@wisplan.uwex.edu 
almanac@joe.uwex.edu 
(This is for the Journal of 
Extension) 

To find out what information is available in 
Almanac, send an electronic mail (E-mail) 
message to one of the above addresses. In the 
body of the message type the command: 

send catalog 
Use lower case characters. Do not type 

any other text. For example, you can sub- 
scribe to Food Market News through the 
almanac site at Oregon State University 

To obtain a users' guide, in the body of the 
message type the command: 

send guide 
It may take only a few seconds or several 

minutes for your request to be honored, and 
the materials will be available when you read 
the E-mail. 

Gopher allows you to locate resources 
from hundreds of locations worldwide. This 
powerful tool permits you to access a library 
in another country as quickly as accessing the 
card catalog in your own State's library sys- 
tem. 

The Cooperative Extension System cur- 
rently operates seven gopher sites. You can 
access a site, for example, by using telenet 
with the address: 

info.umd.edu. 
This connects you with the University of 

Maryland's gopher. The menu path to reach 
the Extension Service-USDA gopher is 
"Other Gopher Information Servers'V"North 
America7"USAV"GeneralVExtension Ser- 
vice USDA Information. You can search for 
food, nutrition, or other related information. 
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Electronic Bulletin Boards 
The Human Nutrition Information Service 
and the National Agricultural Library both 
maintain electronic bulletin boards that con- 
tain human nutrition information. To access 
an electronic bulletin board you need the fol- 
lowing: a computer, a modem, a telephone 
line, and communications software. 

Agricultural IJbraiy Forum (ALF). Pro- 
duced by the National Agricultural library, ALF 
contains a subboard called Food. The Food 
subboard provides access to information and 
publications from the Food and Nutrition Infor- 
mation Center, tiie FDA/USDA Food Labeling 
Education Information Center, and other Feder- 
al food and nutrition activities. Subjects covered 
include human nutrition, nutrition education, 
food safety, food service management, food 
technology, food labeling education, and food 
and nutrition software. 

There is no registration fee for the bulletin 
board. You will become a registered user 
after you first log in. If you are unfamiliar with 
dialing into an electronic bulletin board sys- 
tem, you may get assistance by calling 301- 
504-5113. 

Internet Access: Telnet fedworld.doc.gov 
Register on this National Technical Infor- 
mation Service (NTIS) bulletin board sys- 
tem (bbs). Then select Gateway (D 
command), then select federal bbs (anoth- 
er D), then select 2 fi^om the list for ALF. 
You will be automatically connected to 
ALF. When you exit ALF you will still be in 
the Fedworld system and will need to fol- 
low directions for exiting. 

Nutrient Data Bank Bulletin Board. 
The Nutrient Data Bank Bulletin Board is 
sponsored by the Human Nutrition Informa- 
tion Service (HNIS) in Hyattsville, MD. It is 
operated as a public service to provide infor- 
mation about current HNIS publications and 
computer files on the nutrient composition of 
foods. There is no registration fee. 

The telephone number is 301-436-5078 
Internet access: telnet info.umd.edu 

Communications settings are: 8 data bits, 
one stop bit, no parity, full duplex. 

Modem numbers: 301-504-6510, 
301-504-5111,301-504-5496,301-504-5497. 

Communications settings are: 8 data bits, 
one stop bit, no parity, full duplex. 
Terminal emulation should be none, 
ASCII, or TTY. 
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International Food and Nutrition 
Database (IFAN) (a computer-based 
information system) 
IFAN is part of PENpages, a computer-based 
information system at Penn State's University 
Park campus. Penn State is one of the Land- 
Grant universities that are located in every 
State and that play key roles with USDA in 
conducting research and in providing educa- 
tion and information access for the public. 
IFAN is a full-text database containing docu- 
ments including newsletters, fact sheets, 
research summaries, and other nutrition- 
related materials. 

There is no registration fee for using 
IFAN. To access IFAN, you need a computer, 
modem, and communications software that is 
VT-100 or VT-102 compatible. 

Modem number: 814-863-4820 
Internet address: 
psnutrition@psupen.psu.edu 
After connecting, press <enter> until the 
prompt psupen> is displayed. Type 
<connect pen>. At the prompt, type the 
two-letter abbreviation for your State. 
Press <enter> to get to the PENpages 
menu. 

For additional information, contact: 
IFAN Editor 
Penn State Nutrition Center 
417 East Calder Way 
University Park, PA 16801-5663 
814-865-6323 

Bibliographic Databases 

AGRíCOLA, AGRíCOLA is a bibliograph- 
ic database consisting of records for journal 
articles, monographs, theses, patents, soft- 
ware, audiovisual materials, and technical 
reports relating to all aspects of agriculture. 
The database contains information on human 
nutrition, nutrition education, food safety, 
food service management, food science, and 
food technology. 

The database is available online through 
the commercial vendor, DIALOG Information 
Services. It is updated monthly. For informa- 
tion on subscription rates and fees, call 1-800- 
3-DIALOG. AGRíCOLA is also on CD-ROM 
from SilverPlatter Information, Inc. For sub- 
scription rates for the disk, which is issued 
quarterly, call 1-800-343-0064. 

The database is also available at university 
and college libraries, and at many public 
libraries. Ask a librarian or information spe- 
cialist for assistance. 

QUERRI (Questions on University 
Extension Regional Resource Informa- 
tion). QUERRI is a bibliographic database 
supported by the Cooperative Extension Ser- 
vices of Illinois, Indiana, Iowa, Kansas, Michi- 
gan, Minnesota, Missouri, Nebraska, North 
Dakota, Ohio, South Dakota, and Wisconsin. 
The food and nutrition materials listed in 
QUERRI are related to family and consumer 
issues. You will find the materials by conduct- 
ing keyword searches in the database. Copies 
of the listed materials can be ordered from 
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the distribution offices of the producing insti- Modem number: 
tutíons. 515-294-(your baud speed) 

There is no registration fee for using 
QUERRI. You will need a computer, modem, Internet address: 
and communications software. You can con- telnet isn.rdns.iastate.edu 
nect either through a modem or Internet. 
When you connect to QUERRI the first time, Modem settings: 8 data bits, one stop bit, 
select "How to Use QUERRI" from the main no parity, full duplex, 
menu and go through a short tutorial. 
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