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I. HISTORY OF USDA FOOD GUIDES, 1916-1980

Although advice on what to eat undoubtedly predates
recorded language, a science-based approach to achieving a
healthful diet began just about a century ago. W.O.
Atwater, pioneer nutrition investigator and the first
director of the Office of Experiment Stations in the U.5.
Department of Agriculture (USDA), is credited with being
the first to develop several of the components needed for a
food guide. In 1894, he published tables of food
composition and distary standards for the U.S. population
(Atwater, 1894). The first food tables provided data on the
protein, fat, carbohydrate, ash (mineral matter), and "fuel”
value for some commonly available foeds. Atwater's
dietary standards were intended to represent the average
needs of man for protein and total calories; fat and
carbohydrate at unspecified levels were to provide the
balance in calories. Specific mineral and vitamin needs
were unknown.

Atwater initiated the scientific basis for connecting food
composition, dietary intake, and health. In a Farmer's
Bulletin published in 1902, he stated: "Unless care is
exercized in selecting food a diet may result which is one-
sided or badly balanced--that is, one in which either
protein or fuel ingredients [carbohydrate and fat] are
provided in excess" {Atwater, 1902, p. 45). "The evils of
overeating may not be felt at once, but sooner or later they
are sure to appear--perhaps in an excessive amount of fatty
tissue, perhaps in general debility, perhaps in actual
disease” (Atwater, 1902, p. 38). This initiated the ongoing
dietary guidance themes of variety, balance, and
moderation.

While research on food composition and nutritional needs
is a key element in the development of science-based food
guidance, Atwater did not develop what we think of as the
first food guide. He did, however, set the stage for
development: "... for the great majority of people in good
health, the ordinary food materials--meats, fish, eggs, milk,
butter, cheese, sugar, flour, meal, and potatoes and other
vegetables--make a fitting diet, and the main question is to
use them in the kinds and proportions fitted to the actual
needs of the body” (Atwater, 1902, p. 38). A food guide
answers this question. It provides a conceptual framework
for selecting the kinds and amounts of foeds of various
types which together provide a nutritionally satisfactory
diet. A food guide translates recormmendations on nutrient
intake into recommendations on food intake.

Food guides, consisting of food groups as we know them,
did not appear in USDA publications until 19186 {table 1).

Caroline L. Hunt, a nutrition specialist in USDA's Bureau
of Home Economics, is generally credited with developing
the first food guide. In this guide, foods were categorized
into five food groups—milk and meat; cereals; vegetables
and fruits; fats and fat foods; and sugars and sugary foods.
The criteria for grouping foods were based on what was
known then about nutritional needs and food composition.
The amounts of foods were listed in familiar household
units, and menus and recipes were provided.

The first daily food guide using this system was published
in 1916 in Food for Young Children (Hunt, 1916). This was
followed in 1917 by dietary recommendations, 2lso based on
these five food groups, targeted to the general population in
How to Select Foods (Hunt & Atwater, 1917). In 1921, a
guide for the average family was released using these same
food groups and suggesting the amounts of food to purchase
eack week (Hunt, 1921). This publication was slightly
modified in 1923 for use by teachers and extension workers
in teaching housekeepers (Hunt, 1923). This bulletin used
the same five food groups and deseribed amounts of food by
weight, volume, or eount, and 100-keal portions to meet the
daily needs of all housekeepers, including households that
differed from what was then considered the average family
size of five members.

In the early 1930's, the economic constraints of the
Depression influenced the development of food guides.
Families needed advice on how to select foods economically.
In 1933, Hazel K. Stiebeling, a food economist in USDA's
Bureau of Home Economics, developed a buying guide to
help people shop for foads (Stiebeling & Ward, 1933). It
was in the form of family foed plans at different cost levels.
The plans defined the amounts of foods te buy and use in a
week at four cost levels to meet the nutritional needs of
men, women, and children of different ages. These first
family foed plans were outlined in terms of 12 major food
groups--milk; potatoes and sweetpotatoes; dry beans, peas,
and nuts: tomatoes and citrus fruits; leafy green and yellow
vegetables; other vegetables and fruits; eggs; lean meat,
poultry, and fish; flours and cereals; butter; other fats; and
sugars. These food plans recognized that some groups of
foods, such as cereal foods, potatoes, and dry beans, supply
nutrients more cheaply than others and that the nutritive
values of food groups supplement each other. Stiebeling
emphasized in her guidance the importance of having a
proper balance between "protective” or nutrient-dense foods
and high-energy foods. "Protective” foods furnish essential
nutrients, such as milk for caleium and vegetables and
fruits for vitamins A and C. Fats and sweets are examples
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Table 2. Early World War Il Era Ddaily Food Guides
{All food guide recommendafions are for daily servings (svg). except where otherwise specified)

NUMBER
FOOD GUIDE OF FOOD PROTEIN-RICH FOODS BREADS VEGETABLES FRUIT OTHER
GROUPS
MILK EGGS MEAT |CEREAL-BREAD| LEAFY OTHER CITRUS | FATS SWEETS | WATER
GREEN |VEGETABLE| TOMATO
“Eat tha Right Food YELLOW FRUIT [CABBAGE
to Help Keap You Fit"® 10
1-or at at teast 2 wholae use every 6 or more
2caor least 1or grain or enfiched | 1 or more 2ormora |tormore| day |in moderation| glasses
more { 3-4./)wk mare
MILK EGGS MEAT |CEREAL-BREAD|VEGETABLE| POTATO FRUIT BUTTER- SUGAR-FAT
“A Yardstick for FORTIFIED OLEC
Good Nutrition”? 9 2¢ | 3-4wk 1 at least half of 2 1 or mere 2
intake one green ane citrus | 100-500 calories | to complete
ar yellow ot tomato calories
(3 0z svg)
MILK EGGS MEAT |CEREAL-BREAD VEGETABLES FRUIT BUTTER
CHEESE
“A Guide to {EGUMES
Good Eating”® 7
2¢or | 35wk [1ormare whole grain 2 or mare 2 or fnare 2 Tosp
moere 14d ar enriched besides potato; incl. citrus or more
preferred incl. green/yeliow of tomato

a. U.S. Department of Agriculture, Bureau of Home Economics (1941}
b. National Research Ceundll, "Recommended Dietary Allowances” (1941)
¢. Natienal Dairy Coungil (1841}

of high-energy foods. Research to provide guidance on
obtaining a healthful diet at different cost levels has
continued to the present time in USDA (Cofer, Grossman,
& Clark, 1962; Peterkin, Chassy, & Kerr, 1975; and
Cleveland & Kerr, 1989). In fact, one of the lower cost food
plans (Thrifty Food Plan) is the basis for food stamp
program allotments.

The Food and Nutrition Board of the National Academy of
Sciences released the first Recommended Dietary
Allowances {RDA) at the 1941 National Nutrition
Conference for Defense. These RDAs listed specific
recommended intakes for calories and nine essential
nutrients--protein, iron, calcium, vitamins A and D,
thiamin, riboflavin, niacin, and ascorbic acid (vitamin C).
The conference also addressed the need for public
education, and with the exigencies of wartime food
restrictions, there was a demand for simple, practical
nuirition education materials to promote improved food
choices, As aresult, many private groups and government
agencies developed media-type materials--posters,

pamphlets, food charts, and press kits. Among the daily
food guides developed in the early 1940's were Eat the
Right Food to Help Keep You Fit (USDA/Bureau of Home
Economics, 1941), the Yardstick for Good Nutrition
{National Research Council, 1941), and the Guide to Good
Eating (National Dairy Council, 1841). These foed guides
were similar to each other, with the number of food groups
ranging from 7 to 10 (table 2},

In 1943, the "Basic Seven" feod guide was issued as the
leaflet, National Wartime Nutrition Guide (USDA/WFA,
1943). The guide included the following food groups: 1)
green and yellow vegetahbles; 2) oranges, tomatoes, and
grapefruit; 3) potatoes and other vegetables and fruits; 4)
milk and milk products; 5) meat, poultry, fish, eggs, and
dried peas and beans; 6) bread, flour, and cereals: and 7)
butter and fortified margarine. Rather than numbers of
servings of food groups, this guide suggested alternate
choices of food groups in case of limited supplies of certain
types of foods during the war. For example, if feods in
group 2 (oranges, tomatoes, and grapefruit) were scarce,




the suggestion was to use more from groups 1 {green and
yellow vegetables) and 3 (potatoes and other vegetables
and fruits).

Following the war, in 1948, the "Basic Seven" was revised
and issued in the National Food Guide (USDA/ARS, 1946).
This food guide suggested numbers of servings of each foed
group needed daily. The "Basic Seven" was widely used for
many years, but its complexity and lack of specificity
regarding serving sizes led to the need for modification and
simplification.

A new food guide containing four food groups was
published as part of Essentials of an Adequate Diet by
USDA in 1956 (Page & Phipard, 1956), Later the guide
was published as a leaflet, Food for Fitness--A Daily Food
Guide (USDA, 1958). The food guide described in these
publications became known as the "Basic Four.” It
recommended a minimum number of servings from four
food groups: two servings of milk and milk products; two
servings of meat, fish, poultry, eggs, dry beans and nuts;
four servings of fruits and vegetables; and four servings of
grain products. The "Basic Four” was developed as a guide
to a foundation diet--that is, it was intended to meet only a
portion of the calorie needs and a portion (although the
major portion) of the Recommended Dietary Allowances for
nutrients. It was assumed that individuals would eat more
food than the guide recommended in order to satisfy their
full calorie and nutrient needs. The Recommended Dietary
Allowances for vitamins and minerals were those known in
the 1950's. More recent Recommended Dietary Allowances
are higher for some nutrients and cover more nutrients.
Little guidance was given on the selection of fat and sugars
or on appropriate caloric intake. However, the "Basic
Four," with its emphasis on getting enough nutrients,
remained a focal point of nutrition education for the next
two decades.

A new direction for dietary guidance and food guides was
get in February 1977 with the issuance of the Dietary Goals
for the United States by the U.8. Senate Select Committee
on Nutrition and Human Needs (U.S. Senate, 1977). The
Committee set quantitative goals for intakes of protein,
carbohydrate, fat, fatty acids, cholesterol, sugars, and
sodium, These goals were the focus of controversy among
nutritionists and others concerned with food, nutrition, and
health. USDA conducted studies (Peterkin, Kerr, & Shore,
1978; Peterkin, Shore, & Kerr, 1979) to show the types of
diets that would meet both the Dietary Goals and the
Recommended Dietary Allowances. The diets developed
differed considerably from the average food consumption
patterns of Americans. One of the most limiting factors
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was holding protein levels at no more than 12 percent of
calories. Intake for protein, as shown by USDA's food
consumption surveys, is about 16 percent of calories (USDA
& DHHS, 19838). Because diets to meet the Goals were so
different from usual food patterns and because a strong
rationale for the protein goal was not apparent, the Goals
were not adopted by USDA as the basis for food plans and
guides.

However, the Goals drew attention to the need for Federal
guidance to the public on diet and health. In 1979, USDA
presented the Hassle-Free Guide to a Better Diet in a
colorful bocklet entitled Food (USDA/SEA, 1979). The
guidance provided in the "Hassle-Free Guide" was similar
to the "Basic Four” in that it also deseribed a foundation
diet with the same numbers of daily servings for the milk
group, the meat group, the fruit and vegetable group, and
the grain group. The "Hassle-Free Guide" added to the
"Basic Four" a fifth food group--fats, sweets, and aleohol.
This feod group separated foods that provide mainly
caleries with few other nutrients from the other four food
groups. The "Hassle-Free Guide" was distinctly different
from the "Basic Four” because it highlighted the need to
moderate the use of fat, sugars, and alcohol and gave
special attention to calories and dietary fiber.

In response to the public's desire for authoritative,
consistent guidance on diet and health, USDA and the
Department of Health and Human Services (DHHS)
together issued the first edition of Nutrition and Your
Heaqlth: Dietary Guidelines for Americans in 1980. The
Guidelines were based on the most up-to-date information
available at the time. They were directed to healthy
Americans, not to individuals on special diets for medical
reasons. Since 1980, two Federal advisory committees of
nutrition experts have been established to review the
Dietary Guidelines and to make any recommendations
deemed appropriate. Consequently, the Guidelines weve
revised and reissued in 1985 and 1990 (USDA & DHHS,
1980, 1985, and 1930). The current Dietary Guidelines
are--

Eat a variety of foods.

® Maintain healthy weight.

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

® Choose a diet with plenty of vegetables,
fruits, and grain products.

® Use sugars only in moderation.
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¢ Use sall and sodium only in
moderation.

® If you drink alecholic beverages, do
g0 in moderation.

The 1990 Dietary Guidelines incorporated the findings of
two major reviews of the scientific literature on diet and
health--the Surgeon General’s Report on Nutrition and
Health, published in 1988 by the DHHS, and Diet and
Health: Implications for Reducing Chronic Disease Risk,
published in 1989 by the National Research Council of the
National Academy of Sciences. In the 1990 Dietary
Cuidelines, greater specificity is given to guidance on body
weight and intake of fat and saturated fat. In addition,
more practical guidance is given on how to implement the
Guidelines in daily food choiees by including USDA's food
guide. Work on development of this new food guide began
after the first edition of the Dietary Guidelines for
American was issued in 1980,

Il. PHILOSOPHICAL GOALS FOR
A NEW FOOD GUIDE

There was a strong conviction that the development
process for a new food guide for the public must follow the
same sound research process as the development of
recommended levels of nutrient intake. Those who develop
food guides are obliged (1) to document the purpose of the
food guide; that is, the specific goals and objectives that are
to be achieved, including both the philesophical goals and
nutritional criteria; (2) to conduct research to determine
that the nutritional eriteria ¢can be achieved by following
the guide; and (3) to demoenstrate the reliability of the food
guide by showing that the cbjectives can be achieved
repeatedly. Without such documentation, the value of a
food guide cannct be assessed.

The eight philosophieal goals of USDA'S new food guide
were based on a study of the evolution of food guides (Light
& Cronin, 1981; Wolf & Peterkin, 1984} and on a needs
assessment of the professional community conducted
through a cooperative agreement with Cornell University
in 1983 (Gillespie, 1987). These goals are:

1. The new food guide should promote overall health and
well-being. Food selection guidance should not to be
directed to the prevention or treatment of any single
disease. Rather, the guide should be consistent with
the purpose of the Dietary Guidelines for Americans
(USDA & DHHS, 1980, 1985, and 1990), which is to
establish the principles of a diet that would help people
maintain and even improve their overall health and

reduce the rigk of major diet-related diseases. The food
guide should be directed to the same audience as the
Dietary Guidelines--healthy Americans, 2 years of age
and older.

The new food guide should be based on up-to-date
nutrition research on recommended intakes of
nutrients and other food components. Approximately
three-fourths of nutritionists surveyed in 1983
indicated a desire to replace the "Basic Four" food guide.
The criticisms of the "Basic Four" related to failure to
assure nutrient adequacy, failure to address current
nutritional concerns of excess intake of food
components, and failure to communicate effectively.
When the "Basic Four” was developed (Page and
Phipard, 1956), the system was designed to provide
about 80 percent or more of the nine nutrients (protein,
vitamins A, C, and D, thiamin, riboflavin, niacin,
calcium, and iron) for which there were Recommended
Dietary Allowances in 1953, Bince then, the RDA for
these nutrients have been revised several times and
recommended intakes of several other nutrients have
been added. When the "Basic Four" was develaped,
little was known about the role of fiber in the diet or the
relationship between high intakes of certain food
components and disease.

In addition to being based on current research,
information must be presented in a way that is
perceived as up to date by consumers. Work done under
cooperative agreements with Stanford University
{Breitrose & Malin, 1983) and The Pennsylvania State
University (Sims & Shepherd, 1985) indicated that the
very familiarity of the "Basic Four" negatively
influenced its ability to communicate. Consumers
regarded the "Basic Four” as old fashioned--something
they already knew.

The new food guide should focus on the total diet rather
than a foundation or core diet. In 1983, two-thirds of
the nutritionists surveyed indicated that they would
prefer a food guide for a total diet rather than a
foundation diet.

The "Basic Four” is a foundation diet in that the
numbers of servings recommended were a minimurm,
The "Basic Four” was not intended to cover full calorie
and nutrient needs even of the nutrients for which there
were recommended levelsin 1953. The "Basic Four”
assumed that full energy and nutrient needs would be
met by additional servings from the four food groups




and from fats and sugars used in cooking or added at
the table. However, current dietary recommendations
call for limiting intake of calories, fats, sugars, and
sodium. A food guide for a total diet must take into
account the competing needs for adequate intake of
vitaming, minerals, and protein and for aveiding
excessive intake of other food components that have
been linked to chronic diseases. Assessments of the
American diet indicate that intakes of several food
components such as iron, calcium, zine, vitamin B-8,
and fiber are lower than recommended for some
population groups; whereas intakes of fats, sugars, and
sodium are higher, and obesity remains a national
problem (USDA & DHHS, 1989).

The new food guide must be usefisl to the target
audience. It should build on previous food guides.
Therefore, food groups should be used as a conceptual
framework and these food groups must be recognizable
to consumers. Scientists might prefer a grouping
system based strictly on nutrients or some other
technical characteristic of the food; however, if such
grouping systems are not easily recognizable to
consumers, they are not useful. For example, tomatoes
are botanically a fruit, but consumers use them and
think of them as vegetables; therefore, they should be
grouped with vegetables, If past food guides have
traditionally prouped certain foods together, consumers
should not be asked to unlearn this information unless
there is a clear advantage to reorganization. For
example, food guides have grouped dry beans and peas
as meat alternates since 1916, There was no apparent
reason to discontinue this. However, use of these
nutrient-dense foods could also be encouraged by
allowing them to be counted as a serving from the
vegetable group. In summary, to be useful to
consumers, food groupings should be based on the
nutrient content of the food, the way the food is used by
consumers, and the way it has been grouped in the
past.

The new food guide should meet its nutritional goals in
a realistic manner. To be realistic, demonstrations of
the ability of the food guide to meet the nutriticnal
goals should be based on the use of commonly used
foods, rather than depending on infrequently consumed
foods that are unusually rich in certain notrients.
Nutrient profiles for each food group should reflect food
jtems within the group in the proportions commonly
eaten. This should be done to avoid having the nutrient
content of infrequently consumed foods unduly

influence the nutrient profile assigned to the entire
group. For example, oysters are an excellent source of
zine, but because they are a comparatively minor part
of the meat, pouitry, fish group, they should not be
allowed to unduly inflate the average amount of zine
that one might expect to get from this food group. Of
course, oysters may be included in a diet that follows
the food guide, but one should not expect to get, on
average, the amount of zinc provided by oysters by
consuming a serving of any item from the meat,
poultry, fish group. Although only commonly used
foods are inciuded to develop nutrient profiles for the
food groups, the food guide is not intended to prohibit
selection of any particular food. To the contrary, a new
food guide should accommodate all types of foods.

The new food guide should allow maximum flexibility
for consumers to eat in a way that suits their taste and
lifestyle while meeting nutritional criteria. The goal of
maximum flexibility was one reason to establish
nutrient profiles for foed groups wsing foods in their
forms that are lowest in fat and that have no added
sugars. Once vitamin, mineral, and protein needs are
met, theoretically, the balance in calories could be made
up by fat and added sugars. Total fat intake is limited
by the goal of keeping it below a specified percentage of
calorie intake. This approach allows consumers to
decide which foeds they prefer as sources of fat and
added sugars. For example, a new food guide can show
consumers how to balance a high-fat dessert such asa
rich ice cream with lower fat selections to achieve an
overall healthful diet. A food guide that rigidly
proscribes certain foods is not likely to be followed
congistently.

The new food guide should demonstrate a practical way
to meet nutritional needs. Recommended nutrient and
energy needs vary considerably by age, sex, and
activity level. One way of addressing these varying
needs might be to develop several different food guides.
However, consumers often plan and prepare meals for
families or other groups of people who have differing
nutritional needs. To be most practical, a single food
guide should be developed to allow varying nutritional
needs to be met by choosing different amounts of foods
(numbers of servings) from the same menu.

A final goal is that the food guide be evolutionary. This
means that a new food guide should build on the

successful elements of previous guides. To understand
the new food guide, consumers should not have to erase




what they already know but rather should build on that
information base. Tothe extent possible, the food guide
should be able to accommodate the anticipated
direction of dietary recommendations in the future so
that radical revision will not be necessary. For
example, the ability to tailor more individual diets or to
, focus on individual nutrients could be accommodated
by the formation of subgroups within the major food

groups.

RESEARCH TO DEVELOP USDA'S
NEW FOOD GUIDE

Once the philosophical goals were established, the research
base for the food guide took about 3 years to develop and
document. The research was extensively peer-reviewed
and use of the new daily food guide was pilot-tested before
it was published for the professional community in a USDA
administrative report (1985) and in a professional journal
for nutrition education (Cronin, Shaw, Krebs-Smith,
Marsland, & Light, 1987).

The research documents the philosophical and nutritional
goals and the food composition and food consumption data

used. The reports also describe the composition of the food
groups; development of their nutrient profiles based on the
weighted consumption of foods within each food group and
subgroup; and analysis of these data to determine the total
quantity to eat from each food group and amounts of total
dietary fat and added sugars which may be included to
meet the specified nutritional objectives. Menus were also
included in the administrative report to demonstrate that
the goals could be reliably achieved. The developmental
steps were as follows:

Step 1. Establishment of Nutritional Goals. The goals
for energy, protein, vitamin, and mineral intake were based
on the Recommended Dietary Allowances (RDA)
established by the National Academy of Seiences (1980,
1989). The goals for other food components such as fat and
added sugars were based on the Dietary Guidelines for
Americans USDA & DHHS, 1980, 1985, and 1990) and the
recommendations of several other authoritative groups
(Cronin & Shaw, 1988). Initially, the nutritional goals were
based on the 1980 editions of the Dietary Guidelines for
Americans and the Recommended Dietary Aliowances, but
as these were revised, the goals were revised and the food

Table 3. Nukitional Goals for the Food Guide

Nutrient/Food Component

Goals

A. Nutritional adequacy
Food energy
Protein

Vitamins: vitamin A, thiamin,
riboflavin, niacin, vitamin B-6,
vitamin B-12, ascorbic acld. folate, vitamin E

' Minerals: calcium, iron, magnesium, phosphorus,

Zinc. copper
Fiber

B. Moderation
Fat, totat
Saturated fatty acids
Cholesteradl
Sodium
Added sugars

1.300 to 3.000 calorles

100% of RDA for sex/age groups
over 2 years of age

100% of RDA for sex/age groups
over 2 years of age

100% of RDA for sexfage groups
over 2 years of age
Increase consumption

30% or less of caloiies
<10% of calories
300 rng of less
2400 mg or less
To balance calories, but not
to exceed current consumption




guide was retested to ensure that it continued to meet the
specified goals. The current goals for the food guide are
shown in table 3.

In developing the nutritional goals, data on the diefary and
health status of the population are considered (USDA &
DHHS, 1989). Data from USDA's food consumption
surveys conducted in 1977-78 (USDA/HNIS, 1984), 1985
{USDA/HINIS, 1985b,c), and 1987-88 (USDA/HNIS, in
preparation), and major reports on the health and
nutritional status of the population released by the
National Academy of Sciences {1989) and the Department
of Health and Human Services (1988, 1990), have been
used. The purpose of these reviews is to identify those
nutrients and food components which may need a special
focus in the food guide because intake by the population
does not meet recommendations.

The intakes of protein, vitamin A, vitamin C, thiamin,
riboflavin, niacin, vitamin B-12, and phesphorus are
generally adequate. On the other hand, intakes of calcium,
iron, zine, magnesium, and vitamin B-6 are frequently low.
Of these, intakes of vitamin B-6 and magnesium are less of
a concern. Relating vitamin B-6 intake to protein intake
rather than the RDA gives a more positive assessment of
the adequacy of intake for the population. In addition,
actual deficiencies of either vitamin B-6 or magnesium are
rare. Although a quantitative goal for fiber was not
established, a qualitative goal was established to increase
intake of fiber by increasing intake of the foods that provide
it-fruits, vegetables, and whole-grain products. The
categorization of foods into groups and subgroups was
influenced by the desire to focus on foods which would
increase intake of calelum, iren, zinc, and fiber while
continuing to meet recommendations for the other vitamins
and minerals.

Intake by the population is generally higher than
recommended for fat, saturated fatty acids, and sodium.
Recent surveys have indicated that cholesterol intake on
average is close to recommendations. Because the
prevalence of obesity in the population is over 25 percent
(DHHS, 1990), calorie intake from all sources, but
especially from foods that provide few nutrients such as
those hiph in added sugars, is a concern. The new food
guide is for the total diet; it is intended to provide guidance
related to energy intake that would cover the needs of most
people. Therefore the energy goal ranges from 1,300 to
3,000 calories.

A final nutritional goal was to help ensure adequate
intakes of nutrients and food components for which RDAs
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have not been established or for which foed composition
data are inadequate. This was to be achieved by
recommending consumption of a variety of foods within
food groups.

Step 2. Definition of Food Groups. While the nutrient
content of a food was a primary consideration in the
categorization of foods into groups and subgroups, the
usual uge of a food in meals and how it was grouped in past
food guides were also considered. The food groups chosen
for the new food guide are similar to the "Basic Four,” with
familiar sounding names. However, there are a few
important differences. The most important difference
between the new food guide and the "Basic Four" actually
was initiated in 1979 with the release of the "Hassle-Free
Guide." This is the separation of foods that are high in fat
and added sugars and low in nutrient density from the
other food groups (alecholic beverages are also in this
group). This was done to highlight the need to moderate
intake of these food components.

Fruits and vegetables were also separated into two groups.
In addition to being somewhat different in nutrient
content, fruits and vegetables are used differently in meals.
It was hoped that separate guidance on these foods would
be helpful to consumers in meal planning and would
encourage increased use of both fruits and vegetables.
However, in presenting the new food guide, particularly
when space or time is limited, it may be more practical to
discuss fruits and vegetables as one group.

Within the major food groups, subgroups are used to
highlight nutrients and food components of concern. For
example, two subgroups within the breads, cereals, and
grains group were established to place particular emphasis
on whole grainsg. Both enriched and whole grains are
important sources of starch, thiamin, riboflavin, niacin,
and iron, but whole grains are better sources of folate,
vitamin B-6, magnesium, zine, and fiber. Likewise, five
subgroups were established within the vegetable group--
dark green, deep yellow, starchy, dry beans and peas, and
other. Dark-green leafy vegetables and dry beans and peas
were targeted for greater consumption. Subgroups may
also be used to differentiate foods within the major groups
based on their fat, saturated fatty acids, added sugars,
cholesterol, or sodium content.

Step 3. Assignment of Serving Sizes. Four factors were
considered in establishing serving sizes for the nutrient-
bearing food groups. No serving sizes were specified for
fats, oils, and sweets because the primary guidance
message is to "use sparingly.”




Typical serving sizes were based generally on median
serving sizes as reported in USDA food consumption
surveys (Pao, Fleming, Guenther, & Mickle, 1982; Krebs-
Smith & Smiciklas-Wright, 1985). For example, these data
show that Americans typically consume a half cup of
canned, frozen, or chopped fruit or berries; a medium piece
of fresh whole fruit; or 6 ounces of juice at one time.

Ease of use was also considered. Since a serving size is not
a prescribed amount to eat, the serving size chosen was a
unit of measure which consumers could easily multiply or
divide to represent the amount they actually eat, Commaon
household units (cups, ounces) and easily recognizable
units (such as a slice of bread or a medium piece of fruit)
were chosen. Serving sizes were expressed in typical
household units rather than in grams because household
units are more readily recognized and used by consumers.
Although different foods within a group may vary in weight
and nutrient content for the same household unit, the
number of different serving size units for a food group was
kept to a minimum to make the guide easier to use.

Nutrient content was also an important consideration. For
example, serving sizes for the milk, yogurt, and cheese
group were specified as amounts approximately equivalent
in ealcium content to 1 cup of milk {about 300 mg of
caleium). Amounts of meat alternates specified--for
example, 1/2 cup of cooked dry beans--provide about the
same amount of protein and minerals as 1 ounce of meat;
and /2 eup of cooked vegetables provide about the same
amount of nutrients as 1 cup of raw lealy vegetables.

Tradition was also considered. In most cases, serving size
amounts are similar to those that have been in food guides
for many years. Sometimes the serving size used in past
food guides and the typical serving size found in recent
surveys were not the same. For example, a typical serving
reported for the grain group more nearly equates to two
slices of bread or 1 cup of pasta. However, traditional
serving sizes have been one slice of bread and 1/2 cup of
rice or pasta; these units have been widely used in
nutrition education materials. There was an additional
concern that increasing the serving size from one to two
slices of bread would thereby reduce the minimum number
of servings from the grain group from six to three. This
might give the erroneous impression that, compared to the
"Basic Four,” the new daily food guide called for a reduction
in grain product consumption. In this case, the decision
was made to retain one slice of bread as the serving size.

Step 4. Determination of Nutrient Profiles. Asa
preliminary step to determining the number of servings to

recornmend for each foed group, a nutrient profile was
established for each group. These profiles represent the
guantities of nutrients and other components that one
would expect to obtain on average from a serving of food
from each food group and subgroup, Included were food
energy, protein, fat, saturated fatty acids, monunsaturated
fatty acids, polyunsaturated fatty acids, carbohydrate,
calcium, iron, magnesium, phosphorus, zine, vitamin A,
thiamin, riboflavin, niacin (preformed), vitamin B-6,
vitamin B-12, ascorbic acid, folate, cholestercl, sedium, and
potassium. Amounts of added sweeteners were included
for foods in the fats, oils, and sweets group. Since the
initial work in the early 1980's, dietary fiber, vitamin E,
and copper have been included in the nutrient profiles. The
food composition data used to develop all the nutrient
profiles come from USDA sources (USDA/HNIS, 1990).
These data have been updated as new and revised food
composition data have become available.

To determine the average nutrient content of a serving of a
particular food group or subgroup, the consumption of foods
within the group or subgreoup was considered. Data from

Table 4. Food in &Grain Composites

Food Proportion of Composite
percent
Whole Grains Composite
Whole-wheat bread, rolls 42
Ready-to-eat whole-grain cereal 23
Rye bread, rolls n
Oatmeal, whole-wheaqt ceredl 9
Corn tortilla 7
Crackers, whole-grain 6
Quick breads, whole-grain 1
Brown rice 1
Enriched Grains Composite
Enrched bread, rolls 48
Ready-to-eat ceredl 13
Quick breads. muffins, biscuits 10
Pasta 3
Crackers 7
Rice 7
French/italian bread 4
Farna, grits 2
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USDA food consumption surveys (USDA/HNIS, 1984) and
from the U.8. Food Supply series (Welsh & Marston, 1982;
Raper & Marston, 1988) were used to determine relative
eonsumption of various foods. As an example, table 4
shows the relative proportion of foods within the two grain
subgroups. The nutrient profiles of the subgroups
proportionately reflect the nutrient content of the foods
within them (table 5). Therefore, the net effect is that the
nutrient profile of a food group or subgroup most reflects
the nutrient content of the most frequently consumed foods
within that group.

In develeping the nutrient profiles for the five major
nutrient-bearing food groups and their subgroups, foods
were included in their Jowest fat form, without added
gugars. The reason for doing this is based on the
philosophical goal of flexibility for the new food guide. The
new food guide was to show consumers how to obtain
needed nutrients while allowing them maximum flexibility
in choosing sources of fat and added sugars within the fat
and calorie limits specified. Therefore, the nutrient profile
for the milk group includes only skim milk; the meat group
includes lean cuts of meat trimmed of all fat and poultry
without skin; fruits and vegetables are without added fats
or sugars. This approach permitted development of food
patterns with the minimum number of servings from each
food group that would provide needed protein, vitamins,
and minerals. It was expected that consumers would select
some food items within the nutrient-bearing food groups
that were higher in fat and added sugars--fried chicken,
cheese, french fries--and that some additional fats and
added sugars would come from the fats, oils, and sweets
group--butter, olive oil, soft drinks.

"Nutrient” profiles were also developed for the fats, oils,
and sweets group. The fat composite was composed of meat
and poultry fat, butter, lard, margarine, other vegetable
shortening, and vegetable oils, The fatty acid profile
assigned to the composite reflected the relative
consumption of these fats by the population (Welsh &
Marston, 1982). The added sugars composite originally
developed reflected the carbohydrate and calorie content of
the various sugars consumed ((JSDA/HNIS, 1985a).
Subsequent svaluations have represented added sugars as
teaspoons of sucrose (table sugar). The fats, oils, and
sweets group was not considered a significant source of
protein, vitamins, or minerals, with the exception of
vitamin E.

Step 5. Determination of the Numbers of Servings.
Determination of the amounts of each food group te include
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Table 6. Food Guide Sample Patterns ot

Three Calorie Levels
Pattern  Paftern Pattern
A ] C
Approximate kllocalorles 1.600 2200 2800
Bread Group (servings) 6 g 11
Vegetable Group (servings) 3 4 5
Fruit Group (servings) 2 3 4 |
Milkk Group (servings) 12-3 123 123
Meat Group (total cunces) 5 6 7
Total fat (grams) 53 73 23
Total added sugars
(tecispoons) 6 12 i8

Women who are pregnant or breastfeeding. Yeenagers, and young
adulfs to age 24 need 3 servings.

in the food guide was a two-phase process. The first
focused on coneerns about nutrient adequacy and the
second focused on concerns about moderation. The first
phase involved determining the number of servings from
each nutrient-bearing food group and subgroup needed to
meet the nutritional goals for protein, vitamins, and
minerals. Specific Recommended Dietary Allowances
(RDAs) for these nutrients vary depending on age, sex, and
pregnancy status. Therefore, ranges in the number of
servings of the nutrient-bearing food groups were
established to cover the full range of nutrient needs. To
cover these needs, the new daily food guide recommends 6
to 11 servings of breads, cereals, rice, and pasta; 3to 5
servings of vegetables; 2 to 4 servings of fruits; 2 to 3
servings of milk, yogurt, and cheese; and 2 to 3 servings (5
to 7 ounces total) of meat, poultry, fish, dry beans and peas,
egps, and nuts.

The greater numbers of servings are for individuals with
higher nutrient and calorie needs. Three samples of
dietary patterns ranging from the lowest to the highest
number of servings are shown in table 8. The quantities of
nutrients and the percentage of the RDAs provided by
these sample patterns are shown in tables 7 and 8. Three
servings from the milk group is recommended to meet the
higher calcium needs of women who are pregnant or
breastfeeding, teenagers, and young adults to age 24, To
meet the lower nutrient and calorie needs of toddlers,




Table 7. Levels of Nutrients and Other Food Components Provided by the
Food Guide--Three Sample Pattems’

Pattern A Pattern B Pattern C

Energy (kilocalories) 1.600 2.200 2,800
Macrenutilents (percent of calories)
Protein 20 V7 16
Fat 30 30 30

Saturated fat 9 9 ¢

Monounsaturated fat 10 10 10

Polyunsaturated fat 8 8 8
Carbohydrate 52 55 55
Minerals (mg)
Calcium? 880 998 1,095
Iron 11.5 15.7 19.2
Magnesium 273 339 399
Phosphorus 1,244 1.464 1.654
Zine 1.4 13.9 16.1
Potassium 2,780 3470 4,130
Sodium 1,350 1.830 2210
Copper 1.1 1.5 1.9
Vitgmi
Vitamin A (RE) 1,973 2513 3,059
Vitamin E (mg) 7.6 10.6 13.7
Thicrnin (Mg} 1.3 1.8 2.2
Riboflavin (mg) 1.8 2.2 25
Preformed niacin {(mg) 158 213 258
Vitamin B-6 {mg) 15 20 24
Vitamin B-12 (ug) 7.2 8.3 9.4
Ascorbic acid {mg) 104 147 191
Folate (ug) 256 342 423
Other components
Cholesterol (mg) 256 303 348
Fiber (g) 17 2.5 27.5

1 sample patterns are shown in table 6.

2 An additional serving of milk would ackd the nutrients indicated in table 5, e.g., 302 mg calcium,

smaller servings from all foed groups, with the exception of
milk, are suggested (table 9). Tron is the main nutrient for
which adequacy remains a concern, and only for
individuals who have high iron needs (menstruating,
pregnant, and lactating women) and who choase the lowest
numbers of servings in the food guide ranges. This
problem may be addressed by selecting foods high iniron, a
fortified breakfast cereal, or through the use of iron
supplements, if medieally recommended.

Figure 1 shows the contribution of each food group in the
1,600-calorie pattern to selected nutrients, given as a

percentage of the RDA for a woman 25 to 50 years old. The
figure illustrates the importance of including ail food
groups. Choosing a variety of foods from within each food
group is also important for obtaining expected levels of
vitamins and minerals. This is especiaily true for the
vegetable and grain groups, where certain subgroups have
been targeted for inereased consurmption. The new food
guide was designed around the variety of foods currently
consumed by most Americans. Vegetarians and others who
do not eat foods from one or more of the food groups, such
as the meat or milk groups, will need special guidance on
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how to meet their nutrient needs. Limiting meat choices to
poultry and fish and excluding red meats may result in
diets with less than recommended smounts of iron and
zine. Dietsin which all meat, poultry, and fish are replaced
with equivalent amounts of dry beans and peas and nuts
and seeds may be higher than desired in calories and fiber.
Becausge the milk, yogurt, and cheese group furnishes two-
thirds to three-quarters of the calcium in the food guide,
individuals wha do not consume dairy products will need
special guidance on meeting their needs for calcium.
Further analysis would be needed to ensure that nutrient
goals are met hefore the food guide is adapted for
subpopulations with distinctly different eating practices.

The second phase of this step of the research focused on
food components for which moderation is a concern. The
energy needs of individuals depend on several factors such
as age, sex, and activity level. The recommended average
energy intake for moderately active individuals over the
age of 2 ranges from about 1,300 to almost 3,000 caleries
per day (National Academy of Sciences, 1989h). If only
foods in their lowest fat form with no added sugars were
selected from the nutrient-bearing food groups and no foods
from the fats, oils, and sweets group were selected, the
range in the number of servings from the new food guide
would provide 1,220 to 1,990 calories. The difference
between the minimum calorie level provided and an
individual's calorie needs was used to determine the
amounts of fats and added sugars that eculd be added to
the diet within various calorie limits (table 6). The amount
of fat was further constrained by the desire to keep total fat
below 30 percent of calories.

The initial research done as part of the development of the
food guide showed the effects of adding various amounts of
fats and sugars (USDA/HNIS, 1985a). This work showed
that the percentage of calories from fat could be as low as
18 percent in diets with the minimum number of servings
of food low in fat and added sugars from the nutrient-
bearing food groups and no added fats or sugars. The
amounts of fat and sugars that could be added to bring the
diet to almost 3,200 calories with 35 percent of calories
from fat were also shown. In the current food guide
{USDA/HNIS, 1992), the goal for fat has been set at 30
percent or less of calories (table 7). After subtracting the
calories provided by these amounts of total fat (which
include the small amounts of fat in the lowfat food group
composites), the remaining calories can be provided by
added sugars. If less fat is desired, more added sugars
could be included.
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Table 7 shows the total fat and the fatty acid composition of
the three sample patterns. The percentage of calories from
saturated fatty acids is 9 percent, which meets the current
goal of less than 10 percent. This is based on the
assumption that the distribution of fatty acidsin the added
fat would be similar to the distribution of fatty acids in the
current American diet. To get an idea of the potential
range in saturated fatty acids, two extremes in dietary
patierns were tested. In one, it was assumed that all added
fat would be a polyunsaturated oil and margarine made
with liquid oil; in the other it was assumed that all added
fat would be butterfat. With these assumptions, the
percentage of calories from saturated fatty acids would
range from about 7 percent to 14-15 percent when total fat
iz held to 30 percent of calories.

The cholesterol levels shown are dependent on limiting egg
yolks to three or four per week (table 7). The sodium levels
shown assume no salt added in home preparation. The
nutrient profiles do include some sodium added in
processing, such as salt added to breads, margarines, and
lean cured meats. Limiting cholesterol and sodium
consumption to levels recommended by many health
authorities (300 mg and 2,400 mg per day, respectively) is
more difficult at higher calorie levels because of the greater
amounts of foods eaten, particularly baked grain products
which may contain egg yolk as well as salt, Consumers can
achieve more control aver their total fat, saturated fatty
acid, cholesterol, sodium, and added sugars intake by
becoming familiar with foods that are relatively high or low
in these components. Some of this information is provided
in guidance materials such as the consumer brochure The
Food Guide Pyramid (USDA/HNIS, 1992). In the future,
food composition data will be readily available on the new
nutrient and ingredient lists on food labels.

IV. IMPETUS FOR A NEW
FOOD GUIDE GRAPHIC

The new food guide was first presented to consumers in
1984 as part of a nutrition course developed in ecoperation
with the American National Red Cross. The course, which
consisted of six 2-hour sessions, was extensively evaluated
and found effective by its participants, who were adults of
various education and income levels. The new food guide
also was used in several HNIS publications, including
seven short bulletins on each of the Dietary Guidelines,
released in 1986 (USDA/HNIS, 1986), and four colorful
bulleting on applying the Guidelines in food-related
activities, released in 1989 (USDA/HNIS, 1989a, b, ¢, d). Tt
was featured in an educational outreach program
conducted in 1989-1990. This program won the American




15

"8|TDIDAD A[IONLOD §1 IDyMm

U} Jemo| 810 UDDid 10) ey JO eBbjuesiad auyy IC) UMOYS $8NIDA aUl '$NY} 'SISAIDUD Jusllinu ey} ul pepniaul som uoydo]dAll Lo WODIW (OU puD UI20IU pawlojeid AU v
‘dneiB afn Joy Bxo Ul BjoNLeRD PUD #)0S Wnjuiw Jo sefiojuesied ay)] Juessids) leddos oy senjoa ¢

‘$JUL UpWy eiol aplaoid se|dwoxe iy sinpo Joy wnissplod Jo) Bu ppog JO WNWIULL D SPUSWLIOD®] S8OUDMOINY AIDIS|] UG 88O SU) z

9 S0} U] UMOLS 240 sulefed ejdulog |

Zlz GeT L£L L1 061 Zve Zpl rad| 95z Lve 240104
gle gLt ope Sre SvZ £2¢ e/l gLl LEZ L€Z PIOD 2|QIOVSY
0Ly oLy 1414 17447 484 z6S 8se 868 AL IRV Z1-8 UluIDYA
6Lt érl 66 &6 gzl ¥4 96 96 oLl orl 9-8 UILIDYA
9el ZLL zZLl ZLl Zy! £91 zzt 501 zzl zel LUIODIU PauLIO)eld
6v1 g6l oel oel 0zl g8l Zs1 ort Zsl1 991 UIADEOTNR]
41 61 6Pl 6Ll A gLl oel gLl 0el 74! UuwIo]
LE1 L£1 o0L 901 €el Zsl G6 6 601 601 3 UIWIDHA
90¢ FA*1 162 Ke74 yle 658 Lz v Z82  G4E ¥ UIWDUA
get Al LoL o]l L0l Zsl LL i SlLL Gl gloddoD
L0l Vel Z6 zé 9Ll 6¢1 56 6 gLt gl duz
Loz 02 £8t £81 £81 €81 GGt g6l gSl1 e snioydsoud
481 epl L6 L6 tel 661 L6 L6 Lot LT wWNiseuBoN
z6l gzl {81 51 vol 81 Lt oL Pl 48 uoi|
el £l GzZ1 el Gzl | oLl oLl oLt oLl HWilelee)
vil 0zZ 051 oSl 681 8ee St pSL 9z  ZT¢ uie4oid
P2 PIO PO PIO PIO PIC PO PIC PO PIo
SIDOA SIDSA SIDBA  SIDBA SIDBA SIDBA SIDBA SIDBA sIDap  sIDeA
0562 0552 +HS  0S6T 0SS OlL +18 0SS Ot 9 SIUSIINN
SO ejpwey DN @KW epwed  PIud sjowWed epwed  PIND  PIUD
0 Welbd g uweybd W WalDd

pepincld Y2 oy4 1o ebpjussied
|SWoHDd ejdwng eayl--aping peod ayj Ag pepiacid sdnoid
oby-xas peyoeds 10} (VGY) e2unmojly Aibjeiq pepusiwosay jo sebojuadieq g algol




‘dnoJB abn-xes io) eynjul eibnbep PUD 8)os wnwiulw Jo ebbjuesied juassidel 19ddoD Jo) S8NDA ¢
‘dnouB wiw ey} woy sBuales ¢ Ulm (9 e1api) 0 1o g waed eidwpg z
s jdeoxe ¢/ Ag se2s Bunies ||Io Buionpeat AQ payipoll (9 §jap)) ¥ Lieybd eiduns (

g1¢c 9cl &0 68 L61 (74 L9t 2Jp|od
[AAY 14074 @LL [A%4 &6re LS1 L1 PIOD 2|Cuoodsy
AR L68 oLr 6L Lot LES L9L ZL-8 UILIDHA
rel gll gLl ré gel b6 601 -8 UIIOHA
oel ocl £51 9l %1 88 gil UI20IU peulLo)eld
ol o?L ol ool L6l Zel [£:18 UIAG[IOqR)
sl il 151 gel 0Ll €0l zel unuoyL
et Fit el 01 £el I8 ré 3 UIWIDUA
(FAN Lyt 0¥ £ee £ee 98¢ g5t W UILIDHA
szl rd | gZL eol £ol 6L AN} gladdoD
pLL 06 vLL 66 vzl €8 €8 oz
851 24l 951 eyl £l 74} rel snioydsoyd
£01 ozl rel St 4l 91 162 winjseuBow
12l 62l 2% £5 SOl LL LL uoj|
oLl 9Ll 9Ll 801 801 66 66 wnied
002 T8l 61 LZL ez g9¢e 95¢ ulsjcld
pio (sLyuow po plo pIe

slDeA 98D SIDBA SIDeA siDeA

gL-5L Buyoion) JupuBesd JupuBeid gL-GL G- £l

oW 8|Dwe abwe] S[oWe oISy Piuo PO HUsINN

20 WelDd ajdwos 78 Wslnd ejduwios 2V Wieyod ajdwips

poapiACld YO ewl O eBojuedied

uswop Buypiont pun unubalgd

pub ‘s1abpuesy ‘uaipjiys BUnoy 10} PALIPOW SWaRd 9PIns pood Aq peplacld
(Vay) seoupmoly Apjeig papuauiwoday Jo sabojusoiad -6 aiqpl

16




17

‘Buipunc. 03 anp [ej0} 0} ppe lou Aew sdnoib pooj o) wmz_m>_.

asasyn saleuwsally ‘Usi4

Elsed ‘90Iy
sied [ | ‘WnBox N ES  ‘Amnod ‘ealN

‘s|eatan ‘spealg .

6 _ 3 UIWBHA

96 9g UIWENA

LL Jeddon

=1 ourz

9. uou|

.6 wnissubep
% 0Lt “ wniofen
F._S.O._; USWOM 10} YAY %

sieap 05-GZ uawop ‘(saliojed 009°L)
VY wianed ul sdnoiy pooq Aq
SIUBLINN PaJ09Ias 0] uonngquuo) L ainbig




Dietetic Assoeiation's award for nutrition education in
1991. The new daily food guide was also included in the
third edition of the Dietary Guidelines for Americans
released by USDA and DHHS in 1990.

Several studies showed the need for food-guide-type
information. A study by the University of Wizconsin in
1989 addressed dissemination and effect of the Dietary
Guidelines on national, State, and local nutrition
professionals. Results supported the need for and the
effectiveness of one set of guidelines and one consistent
message presented in different ways. Consumer
evaluation research conducted at The Pennsylvania State
University in 1987-89 on the comprehension and usability
of the Dietary Guidelines indicated a need for more
information about food groups, serving sizes, and more
descriptions on how to follow the Dietary Guidelines
(Achterberg, Getty, Pugh, Durrwachter, & Trenkner, 1989;
Achterberg, Ozgun, McCoy, & Getty, 1991). Despite the
expressed need for food guide information and the various
ways the new food guide had been released, the perception
remained among many consumers--and even professionals-
-that USDA wasg still using the "Basic Four” developed in
the 1950's.

In USDA's guidance materials, the food guide had been
presented as a chart and called "A Pattern for Daily Food
Choices." In the Red Cross course, the food guide was
presented as a pie chart, called the "Food Wheel." In the
context of the course, the "Food Wheel” was found to be an
appealing and effective teaching tool. However, in a study
connducted by The Pennsylvania State University in which
focus groups of househeld food managers reviewed a
selection of nutrition print materials, the "Food Wheel"
graphic was rated as outdated and repetitive of the "Basic
Four” information previously learned in school (Sims &
Shepherd, 1985). Participants failed to notice that the
familiar shape of the circle contained new guidance
messages on the moderation of fat and added sugars.

These apparently dissimilar findings may be explained by
the results from an earlier study by Stanford University
{Breitrose & Malin, 1983). In this study, household food
managers reacted negatively to nutrition materials that
seemed to focus only on the food groups because they
perceived the information to be "old" and already known.
Adding information on the fat, sugar, and sodium content
of foods to the food group information sparked their
interest, In the Red Cross nutrition course, the graphic
was seen in the context of the entire course in which
considerable attention was given to implementation of all
of the Dietary Guidelines, including guidance on
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moderation. In The Pennsylvania State University study,
participants dismissed the cirele shape as "old" without |
really looking at it. ’

To bring the new food guide to the attention of consumers,
there was need for a new, separate publication explaining
the food guide and bearing an appealing illustration that
would convey in a memorable way the key messages of the
daily food guide--variety, proportion, and moderation.

V. COMMUNICATIONS RESEARCH AND .
GRAPHIC DEVELOPMENT

EARLY RESEARCH

In 1988, HNIS contracted with Porter Novelli, a market
research firm, first to evaluate comprehension and
perceived usefulness of the new food guide, and then, based
on this evaluation, to develop several graphic presentations
of key elements of the food guide. They were to conduct
formative evaluations of these graphics with the target
audience. Findings from these evaluations would be used
to develop and test a publication which would serve as a
general teaching tool on the new food guide.

The target audience for the food guide publication was to be
the same as for the bulletin that presents the Dietary
Guidelines for Americans (USDA & DHHS, 1990); that is,
the audience was to be adults with a high school education
whe were not overly constrained by food cost coneerns and
who had eating patterns that were typical of the general
U.5. population. The key concepts of the food guide to be
communicated by the graphic and the aceompanying text
were to help consumers put the Dietary Guidelines into
action (table 10).

Phase One

In the initial phase of the work, four focus groups

consisting of men or women 21 to 55 years of age in two

east coast cities were used to assess general familiarity ‘
with the basic concepts of the food guide. They were shown ¥
a chart apd text deseribing the food guide.

In relation to the concept of variety, "food groups” was
overwhelmingly familiar. Many participants recalled
hearing about food groups in school. Participants
demonstrated a general awareness of the concept of a well-
balanced diet consisting of a variety of foods. This was
related to the benefit of "feeling good" as well as to the long-
term health consequences of a poor diet. However, the
most salient feature of the participants’ approach to
nutrition was the division of foods into two categories-




Table 10. The USDA/DHHS Feod Guide Graphic as a Mechanism for Putting the Diefary Guidelines info Action

Dletary Guidelines
for Americans, 1990

Key Concepts of the
USDA Focd Guide

Graphic Requirements

* Eata varisty of foods

* Choose a dist with plenty
of vegetablas, fruits, and
grain products

s Maintain healthy weight

saturated fat, and cholestercl diseases.
* Use sugars only in moderatio/
« Usg salt and sodium anly in

moderation
* |f you drink alcoholic

beveragas, do so in moderation

p Variaty—Eating a selection of foods of
various types which together meet
nutritional needs.

Proportionaltiy—Ealting appropriate
p amounts of various types of foods 1o
meet nutritional needs.

> Modoeration—Avoiding oo much
of food compoenants in the total

« Choose a diet low in fat, / diet that have been linked to

Usability—Tha food guide must be
practical and flexible snaugh to meset
the needs and preferences of healthy

Variety—Tha graphic must
present six categories of food.

Proportionality—Tha graphic
must present the relative amounts
of the various food groups to eat
daily and the range in the number
of servings 1o eat within food
groups.

Moderation—The graphic must
indicate moderation of fat and
added sugars in the total diet.
Foods in the fats, oils, and swests
graup shoutd be identified as
concantrated sources of fat and/or
added sugars, but other food
group sources should be identified
as well.

Usabliity—The key concepts
listed above must be
undarstardable and memorable.

Americans over the age of 2.

“'good" vs, "had." Participants felt bombarded by media
coverage of new discoveries which dictate a good food/bad
food approach to nutrition.

In relation to proportionality, men in particular noted the
relative amounts of the foed groups to consume. Women,
on the other hand, were more likely to react to the specific
numbers of servings. In particular, they expressed concern
about grains--"...when you're on a diet, you stay away from
breads...."

There was considerable interest in the concept of
mederation. In the material that participants saw, no
specific limits on fat intake were given, and many
participants expressed frustration over the lack of
specificity, indicating that this would prevent them from
really putting the guidance on fat into action.

Participants also were asked to comment on five different
graphic presentations of the food guide (figure 2):

Circle: Participants were shown a picture of the "Food
Wheel" used by the American National Red Cross. They
were very familiar with the pie chart design. Although
they easily understood this graphic, the very familiarity of

the shape had a negative effect, resulting in perceptions of
it as unimaginative, old-fashicned, or providing
information they already knew.

Blocks in o row: Participants were shown a graphic with
the minimum number of servings for the nutrient-bearing
food groups depicted as blocks stacked in a row. It was
called "2-3-6 A Day.” Those who liked it mentioned ease in
remembering the number of servings as the reason. Those
who did not like it mentioned the unbalanced design or the
limited amount of information conveyed--the range in the
number of servings for food greups and the fats, oils, and
sweets group were not shown. In general, this graphic did
not elicit strong feelings.

Blocks in a circle: This design was similar to that deseribed
above except that the blocks depicting the minimum
number of servings in a group formed a circle. Compared
to the other block design, the single geometric shape of the
circle of blocks did a better job of depicting the total diet
concept. However, this graphic was almost universally
disliked--"too hard on your eyes.”
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Inverted pyramid (funnel): This design showed grains at
the top, wide band of the inverted pyramid; and fats, oiis,
and sweets at the bottom tip. Participants’ reactions were
very polarized. However, most disliked it; they found it
unsettling and off-balance. For these people, the
awkwardness of the design was so distracting that it
interfered with the message.

Pyramid: This design showed grains at the bottom and
fats, oils, and sweets at the tip. Participants found this
design very appealing. Proportionality was easily
conveyed. Grains at the base suggested "a good
foundation." Commentsindicated that the goal of usability
could be achieved. The design was considered "easy to
memorize”; several participants felt that they would be
able to use the information without carrying around a
physical reminder. The design shown to participants did
not include pictures of food; several participants
commented that this would be a good addition.

As a result of these focus groups, the two block designs
were rejocted primarily because they econveyed less
information than the other designs without any other
advantages. The circle of blocks was the least liked of all
the designs. The inverted pyramid was rejected primarily
because of concern that the shape was so distracting that it
would interfere with the message. The circle was rejected
primarily because of concern that it could not be changed
sufficiently to make the message seem new and interesting.
The pyramid appeared to work well. The design seemed
novel and "adult” and the key messages seemed to be
conveyed clearly and memorably.

Phase Twa

In the second phase of the work, a brochure featuring the
pyramid was designed using text developed by USDA staff.
During the fall of 1990, the brochure was formatively
evaluated to identify confusing or missing information in
the text and to test several variations of the pyramid
graphic. Five focus groups of adult men or women were
conducted.

One focus group consisted of participants 21 to 35 years of
age, three groups were 36 to 55 years of age, and one group
was 56 years of age and older. The depth of knowledge of
nutrition varied somewhat among younger and older
wornen, with clder women appearing more knowledgeable
about specific nutritional information that may relate 1o
the health concerns of older Americans. Otherwise, few
reactions to the materials presented varied on the basis of
age Or sex.
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In general, the focus of the brochure on healthiul eating
was understood and participants were positive about its
purpose--all partidpants wanted to keep their copy of the
brochure. However, several participants thought the
brochure was too long and repetitious and in several
instances, the material was not organized as they thought
it should be. As a result, the sections were reorganized.
For example, information on fat and serving sizes was
moved forward and because alechol raised such
controversy, discussion of it was deemphasized,

As indicated in the first phase of the research, the pyramid
shape appeared to easily convey the concept of variety. The
participants clearly understood that guidance was being
given on selecting foods from various food groups. Some
participants disagreed with the number of food groups
shown in the graphic. Several participants said they found
themse]ves combining fruits and vegetables into one group
to make the total number work out to the "four” major food
groups, but then they did not know what to make of the
fats, oils, and sweets group. Some participants wanted to
eliminate it--"Let the pyramid be 100 percent positive.”
However, eliminating this group would violate an early
decision that the food guide is for the total diet.

Proportionality appeared to be conveyed. Participants
congidered the pyramid illustration to clearly present the
relative numbers of servings suggested for each food group.
"One thing this pyramid idea gives you, as opposed to the
'Basic Four,' is trying to remember how many servings of
each--you look at it, and you know you are supposed to eat
more of the bread and cereal and less of the dairy. Plus, the
symbols show you where the fat is.”

Overall, participants understood that the sizes of the
sections of the pyramid were intended to convey the
relative amounts to eat of the various food groups. "The
bulk of the pyramid is things that are good for you and the
little top is things you should aveid."

Most agreed that the meaning of the pyramid shape could
be easily understood by any audience. "Less-educated
people are not going to understand a table that's got all
these lines, they're not even going to bother with it. This
[the pyramid graphic] is concrete, this is right in front of
you. Most people can understand it."

Participants were most interested in the concept of
moderation. They liked having the guidance on limiting fat
put into specific numbers of grams. The message to
communicate was moderation of fat and added sugar in the
total diet. During development of the new food guide
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Figure 2. Graphic Designs Tested
in Exploratory Focus Groups
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graphic, researchers recognized that it would be difficult to
communicate both the concept that fat and sugars are food
components--chemical compounds--which can be part of
foods in several food groups and the concept that fats, oils,
and sweets are a separate food group high in fat and added
sugars. The fat and added sugars symbols concentrated in
the tip and sprinkled throughout the rest of the food groups
were intended to show that foods in the fats, oils, and
sweets group are concentrated sources of these chemical
compounds and that foods in other food groups can also be
sources. The intent was for consumers to see two ways to
moderate fat and added sugars in their total diet: (1)
moderation of foods in the fats, oils, and sweets group
(conveyed by the small size of the pyramid tip and the
concentration of fat and added sugars symbals) and (2)
moderation of food selections high in fat and added sugars
within the other food groups {(conveyed by the symbols
throughout the food groups).

The use of both pictures of fats, oils, and sweets and of
symbols to represent the chemical compounds of fat and
sugar resulted in a cluttered design. A decision had to be
made. If the food pictures were used, moderation of foods
in the tip might be more clear, but the fat and added sugars
symbals had to be deleted, thereby removing the
opportunity for communieating that many other foods can
also be sources of fat and added sugars.

The effect of pictures of high-fat and high-sugar feeds
versus symbals for fat and added sugars was assessed with
the target audience. There was considerable debate among
participants about the issue. Some participants did not
understand the meaning of the symbols. Some were
confused by foods high in fat and feods high in added
sugars being in the same group or they were uncertain as
to why fat symbols should be in the vegetable group.
Initially, participants liked the idea of food pictures in the
tip, but after they understood the meaning of the fat and
sugar symbols, most agreed that the food pictures were
unnecessary. Some participants indicated that since "fats,
oils, and sweets" was a "negative food group,” examples
should not be given. Ultimately, most participants agreed
that the omission of the fat and added sugars symbols did
not convey the same message as their inclusion. That is,
the fat and added sugars symbols graphically indicated
presence of fat and added sugar in the other food groups,
which the food pictures alone did not.

After reading the brochure, most participants liked the
concept suggested by the fat and added sugars symbols.
The explanation in the brochure was considered to be very
informative and educational by many participants. "The
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one thing it did, which I thought was interesting, was that
I don't think we are aware of the oil and the sugar and the
fats that are already in the foods, so that we don't have to
add to it...I think it's important because I don't think
people realize how much is already in their foods. You get
your fat automatically.”

Although it was clearly advantageous to be able to
communicate the more complete moderation message
through the use of the fat and added sugars symbols, the
concern remained about consumers who might see the
graphic without the accompanying text. Would the
message of the symbols just be missed? Or would the
presence of the symbols be so distracting that the bread
message of moderation might be overlooked? From the
comments of several of the participants, it appeared that
those who did not understand the symbols were not
distracted by them. Those who had initially misunderstood
the meaning of the symbols from the graphic alone
indicated that the explanation in the brochure provided the
needed clarification. "[The explanation] made me realize
what those fat and sugar symbols were. I didn't think
about it when I first saw the pyramid. But having read this
I went back and I realized what it was talking about."
"When [ first looked at the pyramid, I just didn't
understand about the symbols. But after reading this, it
broke it down."

The selection of foods to be illustrated in the pyramid tip
was a subject of debate among the participants, whereas
food pictures for the other food groups were not. Many
participants disagreed with the foods chosen to {llustrate
the fats, oils, and sweets group--soda can, syrup bottle, and
salad dressing bottle. Replacement food choices suggested
included a candy bar, stick of butter, and a chocolate drop.

Two different color backgrounds were also considered--
black versus blue. A black background was preferred by
three of the five focus groups. Most participants agreed
that the black provided more of a contrast to the color of
the food pictures. "[Black provides] more of a contrast
against the color of the foods. There are no black foods,
either. Some of the foods have biue in them. They kind of
blend into the {blue] background."

Phase Three

In the third phase of the work, further testing was done to
ensure that the pyramid graphic would convey the key
messages when seen without accompanying text. It was
not expected that all consumers seeing the pyramid
graphic without accompanying text would understand the
meaning of the fat and added sugars symhbols. Alternative
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designs for the cover of the brochure were also tested.
Sixty women, 30 to 75 years of age, were interviewed in an
east coast shopping center using a series of open-ended and
rating questions. Tb assess the first impression created by
the graphic, participants were asked to look at the graphic
and comment on what it attempts to communicate. Most
responded with comments related to the variety and
proportionality messages (57 percent); some commented on
the overall purpose of healthful eating (27 percent). When
asked specifically about confusing information, almost all
of the participants (51 out of 60) said they found nothing
confusing in the graphie.

To assess the ability of the graphic to convey the primary
food guide messages of variety, proportionality, and
moderation, participants were asked to rate their level of
agreement or disagreement with related statements. As
reported by the participants, the pyramid graphic without
accompanying text communicated the key concepts (table
11). However, it was questioned whether respondents
really understood the meaning of the fat and added sugars
symbols. Therefore, they were asked specifically the
meaning of the fat symbols in the vegetable group. Only a
quarter of the respondents correctly stated the symbaols
indicated that fat can be added to vegetables. Almost half
of the respondents incorrectly stated that the symbols
meant that vegetables contain fat, Some respondents
indicated they were confused because vegetables are not
high in fat.

Resulis

The ¢onclusion was that the graphic communicated most of
the intended messages—even without accompanying text--
to the targeted avdience. The results indicated that
although the meaning of the fat and added sugar symbols
was not likely to be clear to everyone without
accompanying text, the symbols were not distracting.
While these results were reassuring, the intent at that time
was to use the graphic with accompanying text appropriate
to the target audience.

During the development process, the draft text of the
consumer booklet deseribing the food guide and pyramid
sketches were peer-reviewed by nutrition educators in
other Federal agencies, universities, State Extension
offices, and health organizations. The draft bulletin was
also reviewed for consistency with the Dietary Guidelines
by USDA's Dietary Guidance Working Group (representing
nine USDA agencies and a liaison from DHHS).

When Edward Madigan became Secretary of USDA in
March 1991, he requested that the Department target its

nutrition education endeavors to reach those most at
nutritional rigk--children, low-literate and low-income
adults--those who are the beneficiaries of USDA's food
assistance programs. He delayed the release of the
pyramid graphic for additional research and testing with
these groups to make sure that the Department's efforts
would indeed relate to those most in need of nutritional
guidance.

FINAL GRAPHIC RESEARCH

In July 1991, Bell Associates, Inc. (BAI}, of Cambridge,
Massachusetts, was retained by USDA's Office of the
Assistant Secretary for Food and Consumer Services, in
collaboration with the Department of Health and Human
Services, to conduct further research on graphics for
presenting the USDA food guide. They were to develop and
test graphic alternatives to the food guide pyramid for
conveying the key concepts of the food guide (table 10).
There was particular interest that the graphic not convey
misinformation, especially to children, consumers with less
than a high-school education, and low-income people. An
advisory panel provided advice to the contractor on the
research study design and on development of the graphic
materials, The panel included members from the fields of
nutrition education, cognitive psychology, education,
market research, communications research, evaluation
design, and statistics. An Internal Technical Working
Group, which included designated staff of both USDA and
DHHS, also provided recommendations and reactions.

The work was divided into two broad phases--qualitative
and quantitative. In the qualitative research phase, many
graphic alternatives were evaluated and refined. Based on
these results, final graphic alternatives were selected for
testing in the quantitative research phase. In this phase,a
structured questionnaire was administered to a large
number of respondents to measure the relative ability of
the graphics to communicate the key food guide messages
with a minimum of misinformation.

Qualitative Research

In the qualitative phase of the work, 26 focus groups were
conducted. Twelve groups were with a total of 84 children
in grades 5, 8, and 11. Boys and girls were kept separate,
and the racial and ethnic mix of the groups was intended to
reflect that of the school from which the children were
selected. Eleven focus groups were conducted with 67 low-
income adults. All adults were enrolled in either the Food
Stamp Program or in the Special Supplemental Food
Program for Women, Infants, and Children (WIC). Black,
white, and Hispanic men and women in two age groups--21
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10 44 years and 45 1o 70 years--were represented. Three
sites were chosen for the focus groups--Boston, MA;
Albuguerque, NM; and Memphis, TN. Three special focus
groups were also conducted--one with nine elementary and
secondary school teachers of science and home economics;
one with ten food industry representatives associated with
various commodity groups; and one with ten
representatives of several professional associations and
advocacy groups. One-on-one structured interviews were
also canducted. Twenty-one of the interviews were with
children in grades 5, 8, and 11, and 21 were with adult
participants in the Food Stamp Program.

TUSDA's Design Division in the Office of Public Affairs
developed an initial set of six graphics based on review of
previously tested designs and review of about 400 designs
that had been sent to the USA Today newspaper as a result
of a solicitation for reader suggestions for revising the
original food guide pyramid graphic. This set included (1)
the original food guide pyramid design, {2) a right triangle
divided into five sections with a horizontal strip along the
bottom showing fats, oils, and sweets, (3) a pie chart, (4) a
pie chart depicted as a plate with a fork and knife at the
sides, (5) a get of six building blocks and (6) a bar graph in
which each bar was topped with a rocket. The latter two
designs were dropped and further design work was done by
Melanson Associates of Boston. Several of these are shown
in figure 3.

Initially, a right triangle and quarter circle were reviewed,
but they were eliminated because it was impossible to
make the milk group and the meat group the same size. A
fan and a window design were also eliminated because it
was difficult to see the sizes of the sections and therefore
difficult to communicate proportionality. These designs
also were less appealing than others to the focus groups.

Several variations of pie charts were tried. The pie charts
tested differed from the previous "Food Wheel" in that the
circle was divided into five parts with fats, ¢ils, and sweets
outside the circle. In a variation referred to as a "picnic
design,” each food group was in a separate circle. A square
tabletop-like shape was added as background to unify the
circles; however, there was confusion about the role and
meaning of the tabletop background. The relative
proportions of the varicus food groups were difficult to see
in the pie charts and the picnic graphic was often
incorrectly interpreted as representing a single meal. The
message of moderation of fats, ails, and sweets was not
understood.
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Although some participants liked the circles, many did not.
Teachers thought the circle and the pyramid would be a
good teaching tool. Although some in the food industry
group thought the circles were too busy, they liked the fact
that they did not "stack” food groups. Children sometimes
saw the pie chart as pizza. As had been shown in earlier
work, the material in a circle format was perceived to be
“old.” Ultimately the circles were eliminated because of the
concern that audiences seeing a circle graphic would not
examine it closely enough to see that it did contain new
information.

Several grocery cart graphics were tested because of their
obvious food-related significance. In contrast to the risk of
a pie chart or a pienic design being interpreted as
symbolically presenting the recommendations for a single
meal, a groeery cart could more reasonably be interpreted
as representing food for a day or a longer period.

Severa) variations of the inside shapes of the grocery carts
were tried. One was divided like a bar graph and others
were divided irregularly, like jigsaw puzzles. However, it
was more difficult to determine the size of the sections in
the jigsaw design. Another design represented the interior
sections of the grocery cart as grocery bags of different
sizes. Most respendents in the focus groups and one-on-one
interviews did not immediately recognize the shapes as
bags, and many reacted negatively to the colers used even
though these were revised several times. Although some
respondents liked the grocery cart design, others expressed
negative reactions to shopping for groceries, or stated that
they did not load their carts as the illustrations showed.
Most children did not relate to the grocery carts. All of the
grocery cart graphics were finally eliminated at the focus
group stage because they were ambiguous and somewhat
controversial.

More than 10 variations on a bowl] design were tested. For
example, the interior design was varied: horizontal
divisions with the grain group at the top or the bottom; or
vertical divisions with grains in the middle or at the side.
The background color and symbels for fats, oils, and sweets
were also varied. Participants did not like the bowls with
the horizontal divisions. The relative differences in the size
of the sections were difficult to see and proportionality was
not well conveyed. The vertically divided bowls tested well.
Of all the shapes, adults rated these highest. They seemed
to like the realism of the bowl shape. Although the food
industry group did not think it conveyed proportionality
well, they liked the vertically divided bowl because it did




Table 11. Initial Research on Ability of the Pyramid Graphic
fo Convey Key Concepis

Peicent of parficipants
agreeing (N=60)

Related to Variely

The pyramid clearly shows the food groups. 97
Related 1o Proportionality

The shape of the pyramid shows that you should eat more

of the foods at the bottom and less of the foods ot the fop. 85

The number of servings information is helpfu. 78
Related to Moderation

The fat symbols mean natural and added fat. 82

The fat and sugar symbols show that fat and sugars

can be part of the fats, oils and sweets category

and foods from other groups. 78
Related to Usabllity

The illustration was informative. 93

This Information is usefut to me. a5

If the graphic were part of a larger brochure, I'd be inferested in reading it, 78

Porter Novelli, 1990

not "stack"” foods. They also liked fats, oils, and sweets at
the bottom of the bowl. Because the vertically divided
bowls tested well in all aspects of preference and message
transmission, variations of this shape were moved forward
for quantitative evaluation.

Two pyramid designs developed by Porter Novelli--one with
pictures of fats, oils, and sweets in the tip, and one with
symbols of fats and sugars throughout--were tested with
the focus groups along with a variation that had a
multicolored background. These designs tested well in all
aspects of message transmission and preference so they
also were brought forward for quantitative testing. The
foed industry group was concerned about the hierarchical
implications of being at the top of the pyramid and
alternately of foods near the top being considered "bad"--
guilt by association. Teachers, children, and advacates
rated the pyramid highest. They thought it contemporary.
Teachers believed the pyramid would be the most effective
teaching tool, especially at communicating propertionality,
Children seemed to learn the most from the pyramid.

In summary, the various types of focus groups evaluated
the effectiveness of the graphics somewhat differently. The
pyramid was rated highest by the focus groups of children

and teachers and the professional association/advocacy
group. The children liked the pyramid shape with a black
background and with symbols for fat and added sugars
best. They selected the other two pyramid designs next.
They liked the brightness of the design with the black
background best, Teachers selected the pyramid with the
fat and added sugars symbols with either a black or colored
background as the best teaching tool, and indeed the
children did seem to gain the most information from these
designs. The teachers alse thought that the pie chart
would be an effective teaching tool, but they rated it lower
than the pyramid designs. The professional association/
advocacy group also rated the pyramid shape highest, but
they thought the meaning of the fat and added sugars
symbols would be too difficult to understand and
recommended using the pictures of fats, pils, and sweets,
On the other hand, the bowl with a multicolored
background and pictures of fats, oils, and sweets was rated
higher by the low-income-adult focus groups. The pyramid
designs with a black background were their next choices.
The food industry respondents rated the pie chart highest
followed by the bowl with pictures of fats, oils, and sweets.
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Figure 3. Selected Initial Graphic Alternatives
Tested in Qualitative Phase
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In the one-on-one interviews, respondents were shown four
graphic shapes--pyramid, bowl, grocery cart, and circle (pie
chart or picnie design) with variations in background color
and in the use of pictures of fats, oils, and sweets versus fat
and added sugars symbols. They were asked to rate the
graphics and to select the ones they liked best and least.
Thirty-seven percent of respondents selected bowls as their
favorite graphic (regardless of color), food pictures versus
fat and added sugars symbols, or internal divisions
(vertical or horizontal). Unpapular shapes included the pie
chart (least-liked by 37 percent) and shopping carts (least-
liked by 36 percent). The black pyramid with fat and added
sugars symbols was the first choice of 36 percent of the
respondents who saw it. Overall, however, the pyramid
shapes were chosen as most- and least-liked equally often,
by 27 percent of respondents who saw them. Thirty-seven
percent of respondents chose a graphie with a black
background as their favorite, and 36 percent of respondents
chose a grocery cart with a tan background as their least
favorite. The 24 respondents who disliked the grocery cart
cited shape and color equally as reasons. Based on direct
questicning, most respondents did not notice the fat and
added sugars message in any of the graphics. Overall, it
was determined that respondents were somewhat more
likely to understand the fats message when it was
represented by symbols and a key than by food pictures.

Before the quantitative testing began, the pictures of food
used for the pyramid and bowl designs were further
refined. These changes were based on the comments and
recommendations of the participants and the advisory
groups. For example, the scoop of elbow macaroni in the
breads and cereals group was replaced by a plate of
spaghetti. The purple cabbage was replaced with green
cabbage. (However, the cabbage was occasionally
interpreted as lettuce.) Peanuts were added to
illustrations of the meat group. The wheat stalk was
eliminated from the breads and cereals group and whole-
grain products were added. The milk carton was replaced
with a glass of milk; the apple wedge was replaced with a
whole apple. The pictures of fats, oils, and sweets were
changed from salad dressing, soda, and a sugar bowl to a
spoonful of sugar, a stick of butter, and a droplet of oil;
however, later testing suggested that these pictures were
still subject to misinterpretation. The oil droplet, for
example, was mistaken as a drop of honey by some, the
stick of butter was seen as cheese, and the spoonful of
sugar was seen as a spoon of fat, grease, or flour. The idea
of illustrating single servings of food was considered
because of the widespread confusion about what
constitutes a serving size, but this concept was abandoned

because of the difficulty of illustrating recognizable single
servings of foods.

The use of various background colors was also considered.
Many respondents liked the black background fer both the
pyramid and bowl designs, and some liked a multicotored
background. Various neutral shades of brown, tan, taupe,
gray, and blue were tested, but were not well liked. Some
early graphics tested the mnemonic deviee of correlating
background celor with the type of food (e.g., green for
vegetables). Respondents who noticed this device liked it,
but those who did not natice it complained of the lack of
contrast between the foods and their backgrounds.

Quantitative Research

The quantitative phase of the research was designed to
measure the relative ability of the graphics to eommunicate
the key concepts of the food guide. A total of 3,017
individuals were interviewed at five sites--Fort Lauderdale,
FL, and Boise, ID, in addition to the three sites used for the
focus groups. For analytical purposes, the sample
population was grouped by education level, gender, and
ethnicity; also, adults were grouped by household income
and children were grouped by whether or not they received
free or reduced-priced school lunches (table 12).

The graphics tested varied on three primary dimensions:
(1) shape; (2} symbeols versus pictures; and (3) background
color. The two shapes--pyramid versus bowl (figure 4); fat
and sugar presentation--fat and added sugars symbols
versus pictures of fats, oils and sweets; and two
background colors--black versus multicolored--were
completely crossed, resulting in eight graphics. Two
additional graphics were tested {one bowl and one pyramid
with black backgrounds)in which the symbols representing
added sugars were eliminated, leaving only the symbols for
fat.

The test instrument was a structured questionnaire
consistng of 60 questions in three sections. In the first
section, respondents were asked to comment, without
prompting, on their first impressions of the various
graphics. The second part of the interview, the prompted
response section, consisted of questions designed to
establish which graphics were better able to convey the key
concepts and which features of the graphics (e.g., text,
section size) conveyed that information. Misinformation
also was assessed. The final section of the questionnaire
consisted of a comparison of the tested graphic with an
alternative shape (different shape but identical use of
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symbols or pictures, and background color). Respondents
were asked which shape they thought better conveyed
messages regarding the dajly variety of foods to be eaten
and moderation of fat intake. They also were asked which
graphic shape they liked best.

Responses to the questionnaire were used to assess the
relative ability of the graphics to communicate the key
concepts of variety, proportionality, and moderation. Under
these key concepts, several subconcepts were defined,
reflecting important aspects of the key concept which could
be communicated by specific features of the graphic. A
score for each subconcept was developed by reviewing the
60-item questionnaire and the more than 250 possible
responses. In developing a score, questions and answers
that were considered the best indicators of communication
effectiveness were given the most weight and those which
presented problems in terms of interpretation were
downweighted or dropped. Within the key concepts, more
important subconcepts were weighted more heavily. For
example, in the moderation concept, the subconcepts of
“limit total fat" and "food sources of fat” were weighted four
times more than the cerresponding subconcepts concerning
added sugars, because of the greater importance of limiting
fat from a public health standpoint. Table 13 lists the
subconcepts and their weighted values within each key
concept. A scoring system also was develsped to assess the
potential of the graphic to convey misinformation. In
particular, attention was given to potential misinformation
that might be communicated by the graphic shape.

Analysis of the scores invelved two procedures: (1) analysis
of variance (ANQVA) for those scores created through
combinations of questions resulting in multiple possible
outcome scores; and (2) logistic regression (LOGIT)
analysis for those measures restricted to only two possible
outcomes. LOGIT was employed for the binary
misinformation subacores, shape inversion, icon counting,
and text leading to wrong answers. ANOVA was employed
for the remaining concept scores. The concept scores for
the entire sample are displayed in table 14 and the results
for various sample subgroups are summarized in table 15,
For simplicity, scores for the two graphics tested without
added sugars symbols are not shown and scores for
graphics differing only in background color were combined.
Table 16 shows concept scores for the pyramid and bowl
graphic by educational level.
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Results

Shape: By far, the most important characteristic
examined was that of shape. For the sample population as
a whole, the differences between the pyramid and the bowl
in communicating the properticnality and moderation
concepts were large and highly significant (p<.001). Higher
scores for the pyramid were consistent across all the
subpopulations examined, including those for whom
concern was greatest--children and individuals on food
assistance programs. As might be expected, the
recognition of the proportionality and moderation concepts
in either the pyramid or the bowl increased with education,
being highest for grades 8 through 10 and for adults with
at least a high school education. The correlation between
these concepts and education was statistically significant,
Higher scores were associated with the pyramid except for
grades 2 and 3, who had consistently low scores for both
pyramids and bowls.

Three subconcepts were assessed under the proportionality
concept and four under the moderation concept. Scores
were higher for the pyramid than for the bowl for the four
moderation subconcepts and for two of the proportionality
subconcepts. Daily frequency was the exception. This was
a measure of respondents’ recognition that the number of
servings shown in the graphics were to be eaten daily.
However, this concept was given little weight in the
calculation of the overall concept of proportionality because
it was considered less important to the understanding of
proportionality than the subconcepts of understanding the
relative amounts or the sugpested numbers of servings
from food groups.

The most easily conveyed concept was that of variety. This
was indicated by the generally high scores for the variety
concept and by the lack of correlation between the variety
scores and education level. Even the respondents in grades
2 and 3 had high scores on this concept. However, the
measurement of the variety concept was somewhat limited
compared to the others--only one question asked
respondents to name the food groups.

The scores were slightly higher for the bowl than for the
pyramid for the sample population as a whale (p<.05). In
genersl, differences were not significant for the population
subgroups examined.

The assessment of misinformation indicated that the
pyramid communicated significantly less misinformation
than the bowl (p<.01) (table 15). One of the most important
subconcepts tested was shape inversion--believing foods at




Table 12. Graphics Research--Quantitative Ph(::se--Sr.tmplel Charactetristics

Number - Percent
Gender
Female 1,680 56.0
Male 1,315 43.6
Missing 12 04
Ethnicity
Black 875 292
Hispanic 580 19.3
White 1.368 45.6
Other 180 : 6.4
Education
Chitdren
Grade 2-3 483 16.0
Grade 4-5 90 16.2
Grade 6-7 479 15,9
Grade 8-10 a7i 15,6
Adults
Less than high school 516 17.1
High school or more 574 19.0
Missing 4 0.1
Household Income
Adults Only
Under $8,616 391 359
$8,617-517.424 337 30.9
$17.425 and over 319 29.3
Missing 47 43
School Lunch Paricipation
Free/Reduced &4 354
Paid 1,002 521
Missing 237 12.3

Bell Associates, Inc., 1992
1 Total number in sample is 3,017,

the top of the pyramid or at the sides of the bowl are
"better.” Concerns had been expressed earlier that the
pyramid shape might give this impression. However, no
significant differences were found between the pyramid
and the bowl.

On the other hand, some concerns were also raised about
the shape of the bow] interfering with the moderation
message. It was suspected that the base of the bowl might
be viewed as more a part of the artistic representation of a
bowl than as the part of the graphic intended to convey the
moderation of fats, oils, and sweets message. The results
indicated a highly significant difference between the
pyramid and the bowl (p<.001). More respondents failed to
attribute significance to the base of the bowl and missed

the moderation message. In fact, many thought the bowl

graphic indicated they should eat the least from the meat

and milk groups.

Two other subconcepts of less concern were tested--icon
counting, which was the incorrect impression that the
number of foods pictured in a food group indicated the
recommended number of servings; and incorrect
interpretation of the text. Respondents who viewed
pyramid graphics were somewhat more likely to report
counting food pictures to determine amounts to eat. The
reason for this finding is not clear. No significant
relationships between incorrect interpretation of the text
and graphic characteristics were cbserved.

29



Symbols versus piclures: The use of fat and added sugar
symbols versus pictures of fats, oils, and sweets affected
primarily the scores for the moderation and proportionality
concepts. Prior to testing, considerable concern had been
expressed about the complexity of communicating
moderation of fat and added sugars in the total diet
through (1) sparing use of foods traditionally thought of as
sources of fat and added sugars (shown by the small tip of
the pyramid or the base of the bowl) and (2) less frequent
selection of foods higher in fat and/or added sugars within
each nutrient-bearing food group (shown by the symbols),
The first message might be strengthened by the use of
pictures of fats, cils, and sweets in the pyramid tip or the
bowl base to call attention to this group; however, this
would mean eliminating the symbols, which would
eliminate the potential for communicating the second
message.

As expected, the use of pictures of fats, vils, and sweets
more easily conveyed the subconcepts of limiting total fat
and added sugars. For the overall sample populaticn,
scores were significantly higher on the limit total fat
concept for the pictures in the pyramid graphic (pyramid,
p<.001; pictures, p<.001). These results were consistent
across all of the subgroups examined. The fats, oils, and
sweets pictures also were marginally related to higher
scores on the limit added sugars subeoncept, including a
significant result in the group of children receiving free and
reduced-price lunches. However, for both of these
subconcepts, the pyramid shape was a stronger predictor of
high scores than the use of the food pictures. This
indicated that the greater complexity of the symbols did not
interfere with communicating the very important messages
of limiting total fat and added sugars. In fact, that
message was better communicated by the pyramid shape
than by either the pictures or the symbols.

The fat and added sugars distributed throughout the
graphics were intended to represent food sources of these
components. As would be expected, these subconcepts were
not communicated when the pictures of fats, oils, and
sweets were used instead of the fat and added sugars
symbols. The use of the symbols in the pyramid graphic
resulted in significantly higher scores on both subconcepts-
food sources of fat and food sources of added sugars--for
the entire sample pepulation (pyramid, p<.05; symbols,
p<.001). These results were consistent across all
population subgroups examined. For these subconcepts,
the symbeols were the most significant predictors of higher
scoTes.
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The subconcepts were combined to form an overall score for
communication of the moderation concept. The highest
total scores for the moderation concept were associated
with the use of the fat and added sugars symbols in the
various pyramid graphics for the entire sample population
{pyramid, p<.001; symbols, p<.001). These results were
significant across all of the population subgroups
examined, but the shape was by far a stronger predictor of
the ability to convey the overall concept of moderation than
the symbols.

The use of the fats, oils, and sweets pictures in the pyramid
graphics resulted in significantly higher scores on the
proportionality subconcept of relative amounts of foods to
eat from the food groups. This was true for the entire
sample population (pyramid, p<.001; pictures, p<.001), and
the findings were consistent across most of the population
subgroups examined. Again however, the shape was a
stronger predictor of high scores than were the pictures.
Similar results were found for the overall measure of
proportionality.

As part of the study, the uze of a symbol to represent only
fat was considered. From a health perspective, moderation
of total fat is a more important message to communicate
than moderation of added sugars, so eliminating the sugar
symbols might simplify and focus the message on fat.
Howsver, initial analysis of the questionnaire results
strongly indicated that removal of the added sugars
symbols did not enhance communication of the moderation
message. The conclusion was to use symbols to represent
both fat and added sugars.

The comparison of symhbols versus food pictures clearly
indicated that the use of the fat and added sugars symbols
in the pyramid graphic conveyed the most information.
The results for two of the subconcepts--food sources of fat
and food sources of added sugars--showed that more
information was conveyed by the use of the fat and added
sugars symbols. While the food pictures resulted in higher
scores on the subconcepts of limiting total fat and added
sugars and of relative amounts of food to eat, the pyramid
shape--rather than either symbols or pictures--was more
strongly associated with delivery of these messages.

Background color: The use of a black or multicolored
backgreund did not have a significant effect on the ability
of the graphies to convey information. The contrast
between the black background and the white fat and added
sugars symbols appeared to enhance people’s ability to
observe the symbols. The multicolored background was
associated with some increased reporting of the "use




Figure 4. Example Graphic Shapes Tested
in Quantitative Phase
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Table 13. Graphics Research--Quantitative Phase--Scoring System
for Testing Effectiveness of the Graphics

Key Concepts Subconcepts Weight!
Variety +« Narnes of food groups 1.00
Totdl 1.00
Proportionality « Relative quantities of foods to eat 70
« Number of servings 20
« Dally frequency 10
Total 1.00
Moderation + Llimit fotal fat 53
» Food sources of fat .27
« Limit added sugars 13
« Food sources of added sugars 07
Total 1.00

Bell Assockates, Inc.. 1992
1 waight Indicates reiative Importance of the subconcept in developing the total concept score.

Table 14. Graphics Research--Quantitative Phase--Scores' for Concept
Communication, Enfire Sample |

PYRAMID BOWL
Symbols? Pictures Total Symbols? Pictures  Total

N= 613 604 1.217 805 592 1.197
Variety '
Total B4 83 B5 88 85 87
Proportionalily
Relatlve proportionallty 34 42 38 30 32 31
Number of servings 67 68 468 &2 62 62
Daily reguency 23 24 24 30 28 29
Total a0 a6 43 36 38 37
Moderalion
Limit total fat 3 42 39 26 33 0
Foed sources of fat 34 2 22 32 7 19
Urmit total sugar A1 41 41 33 34 33
Food sources of sugars 38 5 22 35 4 19
Total 36 30 33 29 24 27

Bell Associates, Inc., 1992
1 Scores range frorm 8-100,
2 paspondents who were shown bowl or pyramid with fot symbols only ore not included.
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sparingly” text related to intake of fats, oils, and sweets.
The decision to use the fat and added sugars symbols made
the black background a more desirable choice., The black
background also has the advantage of being easier to
reproduce.

Preference and effectiveness: The final question in the
interview was concerned with the respondent’s preference
for the pyramid or bowl shape. Across the entire sample,
more individuals favored the bowl (49.2 percent) than the
pyramid (44.4 percent). While the difference was small, it
wag statistically significant (p<.01). The pyramid was
more likely to be selected as the preferred graphic by the
more educated, higher income subgroups of the sample.
When respondents provided the reasons for their choices,
over 20 percent of those who selected the bowl said they did
so because it is food related. Despite preference for the
bowl, the pyramid remained more effective in
communicating the intended graphic messages among the
lower income, less educated respondents as well asin the
entire sample. However, the scores for the entire sample,
but especially for the grade 2 and 3 children, strongly
suggest that the graphie must be supported by explanatory
materials.

Conclusion

The research led to the conclusion that the pyramid
graphic with fat and added sugars symbols and a black
background would be the most effective in communicating
the key food guide concepts. Concerns about
misinformation or lack of preference were allayed. All
subgroups of the sample population, including those of
different ages, ethnicities, and education and income levels,
responded in a similar fashion.

VI. USES OF THE NEW FOOD GUIDE PYRAMID

The new "Food Guide pyramid" was released by Secretary
Edward Madigan at a press conference on April 28, 1992,
This event was widely covered by the media. Along with
the release of the graphic, a 32-page consumer brochure
wag {gsued that describes the food guide and how to use it.
Initial stock of the brochure was quickly exhausted, and a
reprint was issued several months later. The brochure,
"The Food Guide Pyramid,” continues to be in much
demand (USDA/HNIS, 1992).

Shortly after the Pyramid graphic was released, a
condensed version of the booklet--"The Food Guide
Pyramid...Beyond the Basic 4"--was released in cooperation
with USDA by the Food Marketing Institute, who

distributed it through retail grocery markets (Food
Marketing Institute, 1892b).

The pyramid graphic will also be included in some USDA
publications, soon to be released, targeted to teens through
health education teachers (USDA/HNIS, 1993a), low-
literate audiences (USDA/HNIS, 1993¢), older adults
{USDA/HNIS, 1993b), and for general audiences (USDA/
HNIS, In press). Other materials include posters, short
videos, and slides. These materials and the negatives and
artwork for the publication will be made available to health
professionals, educators, textbook publishers, professional
and trade associations, and the food retail and food service
industries for use in classreoms, grocery stores, WIC
clinics, Food Stamp Program offices, worksite wellness
programs, and media presentations.

Several publie and private sector groups have started using
the "Food Guide Pyramid." For example, Wegman's Feod
Markets launched a reformulated line of breads and a new
packaging program tied to the "Food Guide Pyramid.” A
detailed explanation of the Pyramid and what constitutes a
serving of bread is on the back of the package. Camphell
Soup Company included the Pyramid in a teacher's guide
to help teachers integrate the Dietary Guidelines into

" school curricula. Pepperidge Farm will reprint the "Food

Guide Pyramid" booklet and distribute it through their
nutrition education programs. Kellogg's is planning to use
the "Food Guide Pyramid" in promoetional materials for
their breakfast cereals. Several major food companies have
plans underway to use the "Food Guide Pyramid” on their
product labels.

The American Medical Association (AMA) will replace the
"Four Food Groups" with the "Food Guide Pyramid” in
future textbook editions. In a cooperative effort with the
Society for Nutrition Education, McDonald's Corporation
will include the Pyramid in a series of public service
announcements to be aired on Saturday mornings on the
CBS television network this fall. They are also developing
a nutrition brochure and a teacher's guide along with a
15-minute video.

USDA wants to cooperate with others in the public and
private sector to promote the "Food Guide Pyramid." The
graphic 1s expected to be in use for many years in food
guidance materials and programs. USDA will update the
goals and research base for the "Food Guide Pyramid” as
needed.’

33




Table 15. Graphics Research--Quantitative P‘hqse--Signiﬁcunt‘ Graphic
Features in Concept Communication by Subsample

Free/
Entire Minority Reduced- Food Low
Sample price Lunch Program Income
N= 2414 1.317 549 255 588
Moderation
Limit Total Fat pyramid/ pyramid/ pyramid/ pyramid/ pyramid/
pictures pictures pictures pictures pictures
Food Sources pyramid/ symbols symbols pyramid/ pyramid/
of Fat symbols symbols symbols
Limit Total Sugar pyramid pyramid pyramid/ n.s. pyramid
pictures
Food Sources pyramid/ symbols symbols symbols symbols
of Sugar symbols
Total pyramid/ pyramid/ pyramid pyramid/ pyramid/
symbols symbols symbals symbols
Proporticnality
Relative pyramid/ pyramid/ pyramid/ n.s. pyramid
Proportionality pictures pictures pictures
Number of Servings pyramid n.s. pyramid n.s. n.s.
Dally Frequency bowl bowl n.s. n.s. bowl
Program Income .
Total pyramid/ pyramid/ pyramid n.s. pyramid '
pictures plctures
Variety
Varigty Score bowi/ symbois n.s. n.s. symbols I
symbols :

Misinformation -- significant fectures noted related to lower misinformation scores

Shape Inversion n.s. n.s. n.s. ns. n.s.

Shape Interference pyramid/ pyramid pyramid/ pyramid pyramid
pictures pictures

lcon Counting bowl| bowi n.s. n.s. n.s.

Text & Wrong n.s. n.s. n.s. n.s. ns.

Answer

Total pyramid n.s. n.s. pyramid pyramid

Bell Associates, Inc., 1992

! At reported features significant at p<,08: n.s. - not significant.
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Table 14. Graphics Research--Quanlitative Phase--Scores for Concept
Communication!, by Education Level

Grades Grades Grades Grades  Adulfs Aduits
2-3 45 67 810 <HS Hs+
N= 192 2000 193 182 203 241
Moderation
Pyramid 14 29 37 49 38 a8
Bowl 14 22 32 37 31 39
Propertionality
Pyramid 13 33 42 53 a9 53
Bowi 14 28 38 45 a1 49
Varlety
Pyramid 75 87 a8 87 83 20
Bowd 79 Q0 20 1 a8 0

Bell Associates, Inc., 1992

1 Scores for graphics with fat and added sugars symbols, scores for graphics differing in background color were cormbined,  Scores range from 0-100.
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