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PREFACE

Section 823 of the Education Amendments of 1974 (PL 93-380)
requires a thorough study of the manner in which the
relative measure of poverty for use in the financial
assistance program, authorized by Title I of the Elementary
and Secondary Education Act of 1965, may be more accurately
and currently developed.

That financial assistance program is administered by the Commissioner
of Education, through the Office of Education, Department of Health,
Education, and Welfare. An important feature is the use of a formula
prescribed by Section 103 of the Elementary and Secondary Education Act
for the annual distribution of Federal funds to school districts. A
significant factor in the formula is the numnber of school-age children
5> to 17 in poor families within each school district. The measure of
poverty which is used, and which is the subject of the study mandated
by Section 823, is the Federal government's official statistical definition
of poverty (also known as the Orshansky, OMB, Census Bureau, or Social
Security poverty lines). :

Other work related to poverty measurement has been called for in
recent legislative acts. In the Comprehensive Employment and Training
Act, the Secretary of Labor is directed to develop and maintain compre-
hensive household budget data at different levels of living, including
a "level of adequacy." Any such review of the level of adequacy must
necessarily be closely related to measures of poverty. The Housing and
Community Development Act of 1974 gives the Secretary of HUD authority
to adjust the poverty measure to reflect local variations in the cost
of living. The Conference Report accompanying it directs the Secretary
to develop or obtain data with respect to the "extent of poverty" by
metropolitan areas and to submit such data to the Congress as part of
a March 31, 1977, report.

Because of the broad scope of the subject matter, coverage of the
study of the measure of poverty mandated by Section 823 of the Education
Amendments of 1974 was extended to include implications of the study
findings for the poverty-related programs of all affected Federal
departments and agencies. The Title I program of the Elementary and
Secondary Education Act was given the most detailed treatment, to meet
the legislatively-mandated specifications for the study as well as to
Serve as a primary example of application of the concepts of poverty measurement
to Federal programs. The findings of the study are publ ished
in a report entitled, "The Measure of Poverty." An important objective
of the study was full discussion and documentation of the major -elements
of currently applied and potentially usable poverty measures. Material
containing essential supporting documentation for the study was assenbled
as technical papers. These have been written to stand alone as complete
technical treatments of specific subjects.

L
Vil



CONTENTS

Page
Preface ..vvierieiiineroneoonessonnoas cereeseeststcaassaneaens vii
Poverty Studies Task Force ......... Chesesssenaans S ix
Technical Papers .c.eeececene ceceranne et eresetetaacentsnane e X
Introduction .......... rerasecsaan ceresrans chetrrsesseonn cesens 1
USDA Family Food Plans, 1974 ...... creneen chetierssscsennsenn 3

The Thrifty Food Plan, September 1975 .evvevevircsnensssnaonnns 33

The Effect of Household Size on the Cost of Diets That Are

Nutritionally Equivalent .....eveeveessncess creccaeeansenanas 63
Issues and Answers About the Thrifty Food Plan ........c0000.. 89
Food Plans for Measures Of POVEItY .ceeescecescarsnsssosses . 95




Federal Interagency Cammittee on Education
Subcamittee on BEducation for the Disadvantaged and Minorities

POVERTY STUDIES TASK FORCE

Chairman

Bette S. Mahoney
Office of the Assistant Secretary
for Planning and Evaluation
Department of Health, Education, and Welfare

Co~Chairman for Education
Abdul Khan
Office of the Assistant Secretary for Education
Department of Health, Education, and Welfare

David Arnaudo
Social and Rehabilitation Services
Department of Health, Education, and Welfare

Richard B. Clemmer
Office of the Assistant Secretary

for Policy Development and Research
Department of Housing and Urban Development

Genevieve O. Dane

Office of Education

Department of Health, Education, and Welfare
William Dorfman )
National Center for Educational Statistics
Degax:_tment of Health, Education, and Welfare

Alan L. Ginsburg
Office of the Assistant Secretary
for Planning and Evaluation
Department of Health, Education, and Welfare

George E. Hall
Social Statistics Branch
Office of Management and Budget

Stephen Hiemstra
Food and Nutrition Service
Department of Agriculture

Paul T. Hill
National Institute for Education
Department of Health, Education, and Welfare

Eva Jacobs
Bureau of Labor Statistics
Department of Labor

Jane
Office of the Assistant Secretary
for Human Development
Department of Health, Education, and Welfare

Daniel Levine
Bureau of the Census
Department of Commerce

Nelson McClung
Office of Tax Analysis
Department of the Treasury

June O'Neil
Council of Economic Advisors

Mollie Orshansky
Social Security Administration
Department of Health, Education, and Welfare

Israel Putnam
Community Services Administration

Robert L. Rizek
Agricultural Research Service
Department of Agriculture

Gooloo Wunderlich
Office of the Assistant Secretary for Health
Department of Health, Education, and Welfare

Staff Director

George F. Grob
Office of the Assistant Secretary
for Planning and Evaluation

ix



The study was performed under the direct guidance of a Poverty
Studies Task Force of the Subcommittee on the Education of the Dis-
advantaged and Minorities, Federal Inter-Agency Committee on Education.
Technical papers were prepared at the request of, under the direction
of, and subject to review by the Task Force members. Some papers
are primarily the work of one or two persons; these are attributed to .
their authors. Others result from the collective input of Task Force
members or advisors and no specific attribution is given except to
the Task Force, as a whole.

The following listings show members of the Poverty Studies Task
Force by appropriate Federal departments and agencies, and the titles
and authors of the technical papers. ;

This report contains Technical Paper XII, Food Plans for Poverty .
Measurement. It was prepared by Betty Peterkin of the Consumer and Food
Economics Institute, Agricultural Research Service, U.S. Department of
Agriculture. '

To obtain copies of the report, "The Measure of Poverty," or any
of the technical papers, please write to:

Office of the Assistant Secretary for Planning and Evaluation
Department of Health, Education, and Welfare

200 Imdependence Avenue, S.W.

Room 443D - South Portal Building

Washington, D. C. 20201

viii




II.

III.

VIII.

IX.

X.
XI.
XII.
XIII.

XIV.

XVIII.

TECHNICAL PAPERS

Doctmentation of Background Information
and Rationale for Current Poverty Matrix

Administrative and Legislative Usages of
the Terms "Poverty,” "Low Income," and

Other Related Terms

A Review of the Definition and
Measurement of Poverty

Bureau of Labor Statistics Family
Budgets Program

The Consumer Price Index

Wealth and the Accounting Period in
the Measurement of Means

In-Kind Income and the Measurement of

Poverty .

The 1972-73 Consumer Expenditure
Survey

Inventory of Federal Data Bases Related

to the Measurement of Poverty
(a) Non—Census Data Bases
(b) Census Data Bases

Effect of Using a Poverty Definition
Based on Household Income

Update of the Orshansky Index

Food Plans for Poverty Measurement
Geographic Differences and Relative
Poverty

Relative Measure of Poverty

Analytic Support for Cost-of-Living

Differentials in the Poverty Thresholds

Implications of Alternative Measures

of Poverty on Title I of the Elementary

and Secondary Education Act

The Sensitivity of the Incidence of
Poverty to Different Measures of
Income: School-age Children and
Families

Characteristics of Low-Income
Populations Under Alternative
Poverty Definitions

Mollie Orshansky
Social Security Administration

Pc?verty Studies Task Force
with assistance from Ellen Kraus

Urban Systems Research
and Engineering, Inc..

Mark Sherwood
Bureau of Labor Statistics

Jill King
Mathematica, Inc.

Nelson McClung and Eugene Steuerle
Department of the Treasury

Janice Peskin
Health, Education, and Welfare

Jill King
Mathematica, Inc.

Connie Citro, Mathematica, Inc.
Bureau of the Census

Jack McNeil, Doug Sater, Arno Winard
Bureau of the Census

Mollie Orshansky
Social Security Administration

Betty Peterkin
Department of Agriculture

Jack McNeil
Bureau of the Census

Stanley Stephenson
Health, Education, and Welfare

Thomas Carlin
Department of Agriculture

Abdul Khan and Herman Miller
Health, Education, and Welfare

Survey Research Center
University of Michigan

Lawrence Brown
Health, Education, and Welfare



INTRODUCTION

The Federal government uses various guidelines for identifying the poor
for eligibility in public assistance programs and for measuring the economic
well-being of the population. The official Federal poverty measure now used
in deriving low-income population statistics is based on a formula developed
by Mollie Orshansky of the Social Security Administration.” The formula is
based on the cost of the 1961 USDA economy food plan for families of different
'size and composition. The 1961 economy plan consisted of a nutritious diet,
one that provided the amounts of food energy and nutrients--protein,
vitamins and minerals--recommended at that time.

The National Academy of Sciences, National Research Council, estab-
lishes Reconmended Dietary Allowances (RDA) for food energy and nutrients |
for men, women, and children of different ages. The RDA, revised about every
five years to reflect new knowledge of human nutrition, have been used as
nutritional goals for USDA food plans since the RDA were first issued in 1942.
Although the acceptance of the RDA is attested by their role in the food plans,
other nutritional standards have been derived. Among these are the standards
set by the Food and Agricultural Organization (FAO) of the United Nations and
the standard used by DHEW for evaluation of daily dietary intakes in the
Health and Nutrition Examination Survey (HANES) of 1971-1973.

The RDA and other nutritional standards mentioned above are research-
based standards of heed. However, the specification of the nutritional stan—
dards has an element -of subjectivity because knowledge about nutritional
needs and variation in needs among individuals is incomplete. Levels are
usually set to cover what are believed to be requirements for nutrients for
almost all people. Therefore, food plans developed to meet such standards
would be expected to provide generous amounts of nutrients for many people.

A large number of food items of different nutritional composition are
available at widely varying costs. Therefore, diets at widely varying levels
of cost can be developed, each providing recommended amounts of nutrients,
but some being more palatable than others. USDA food plans at four levels
of cost incorporate not only the RDA, but also actual consumption patterns
of families at different spending levels. Hence, the least costly of the
plans is not the least costly diet that would provide the RDA. Such a plan
would not be suitable as a standard for food use and food costs of U.S.
families. In developing the food plans there are subjective elements in
determining the amount of deviation from consumption patterns that result in
a palatable assortment of foods that a family might have the skill and
‘opportunity to select.

The economy food plan used in the Orshansky formula reflected food
Selections and costs of low-income households from the 1955 Survey of
Household Food Consumption conducted by the USDA. 1In 1974, USDA revised
its low-cost, moderate-cost, and liberal food plans and in 1975 replaced
the economy food plan with the thrifty plan. These plans incorporate




RDA's set in 1974 and food consumption pPatterns from the 1965-66
Survey of Household Food Consumption, the most recent such survey.

Five papers are presented here to cover in detail what the food plans
are, how they were developed, and how they have been revised.. The papers
are:

Part A, USDA Family Food Plans, 1974, describes three of the food plans —-
low-cost, moderate-cost, and liberal -- as revised in 1974.

Part B, The Thrifty Food Plan, describes the thrifty plan, which replaced
the economy plan in 1975 as the least costly of the USDA food plans. The
thrifty plan was used by the USDA in setting the coupon allotment for the
Food Stamp Program, effective January 1976.

Part C, the Effect of Household Size .on the Cost of Diets That are Nutri-
tionally Equivalent, describes the economy of scale factors which are used
in estimating the cost of food at home for families of different sizes.

Pard D, Issues and Answers About the Thrifty Food Plan, presents answers to
some of the issues raised about the thrifty plan in the 55 day comment
period after the Plan was proposed for use in setting the coupon allotment.

Part E, Food Plans for Measures of Poverty, describes food plans comparable
to the thrifty plan and the low-cost plan developed using nutritional cri-
teria that differed from those used for the USDA plans. The additional
plans were developed specifically for consideration, with the USDA thrifty
and low-cost plans, in defining alternative measures of poverty.
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Three USDA family fcod plans--low-cost, mederate-cost, and liberal--
dave been revised. The estimated cost of food in the three plans, released
by the Department each mcnth, will be based on the revised pians starting
with the December 19TL estimates. ' :

Information about the new food plans is presented in four parts:
(1) The 1974 food plans--why they were developed, what foods they contain,
and how they relate to average food consumption vatterns and to earlier plans,
(2) the development of the 1974 food plans-~the mcdel and the data used,
(3) the estimated costs for the food Plans, and (4) the use of the food plans .
in family budgeting. :

I. The 1974 Food Plans

What Are the Family Food Plans?

The food plans are amounts of foods of different types (food groups)
that families might buy or obtain by home production to provide nutritious
diets for family members at different levels of cost (Tables 1-3). Such food
blans have served for more than 40 years as guides rfor estimating food needs
and food costs of families and population groups. At each level of cost,
amounts of foods for men, women, and children of different ages and for preg-
nant and nursing women are suggested. A plan for any family can be determined
by totaling amounts of foods Suggested for persons of the sex and age of
family members. Food costs for a family following the plan can be estimated
from costs of the plans released each month (Table L),




Why Were New Food Plans Developed?

The food plans are revised from time to time to take into account new
information about nutritional needs, nutritive values of foods, food con-
sumption of families, and food prices. The quantities of food groups in the
food plans were last revised in 1964.1/  Nutritional goals based on the
Recommended Dietary Allowances (RDA) released in 1964 by the National Academy
of Sciences-National Research Council (NAS-NRC) and food consumption data
from a nationwide food consumption survey conducted by USDA in 1955 were used
in developing these plans. Certain assumptions with regard to selections and
price levels of foods within food groups in estimating costs of the plans
were revised slightly in 1967. Revisions took into account food consumrtion
and food prices reported in the nationwide household food consumption survey
conducted by USDA in 1965-66. Plans were evaluated after the RDA were
revised in 1968 and were found to provide acceptable levels of nutrients for
which adequate reliable food composition data were available. Therefore, no
changes in the plans were made.

New food plans were developed in 19TL for several reasons:

1. In 1974 the NAS-NRC revised the RDALQ/ Recommended amounts of some
nutrients have been changed, and allowances for additional nutrients have
been designated since the plans were revised in 1964. The 19TL RDA were
used as the basis for-the nutritional goals for the new food plans (see
pagel2). Amounts of Tood energy (calories) in all three plans were limited
to average needs as specified in the 1974 RDA. Allowarces set in 19ThL ror
protein and ascorbic acid for all sex-age categories are substantially lower
than the 196L allowances used in developing the earlier plans. Also, 19ThL
allowances for calcium, vitamin A value, riboflavin, and niacin for certain
sex-age categories are lower than those set in 1964. On the other hand,
thiamin allowances for all sex-age categories and iron allowances for some
categories in 1974 are higher than those in 196L4. Three additional nutrients
for which allowances have been set since 1964, vitamin B6, vitamin Byp, and
magnesium, were considered in development of the plans.

2. The nutritive values of some foods have changed since the plans were
developed in 196L. For example, many ready-to-eat cereals are now fortified
with one-~fourth or more of the RDA for many nutrients; enriched bread and
flour have more thiamin, riboflavin, and niacin added than in 196L4. New
information on the content of nutrients in focds has teccm2 available.

Such information on the content of vitamin By and vitamin By, for a limited
number of foods was used to estimate the amount of these nutrients in the
plans. :

1/ Family Econcmics Review, October 1964. Agricultural Research Service,
USDA.

2/ Recommended Dietary Allowances 1974, Eighth Edition, National Academy
of Sciences-National Research Council, 197k.




3. Information on food eaten by men, women, and children of different
ages on a nationwide basis has become available since 196L. USDA's 1965-66
survey of household food consumption provided information for the first time
on the food intake of individuals in the household.i7 It also provided the
most recent detailed information on the quantities ang money value of food
used (purchased, home-produced,.or received as gift or pay) by the total
household.l/ Data from this study were used to estimate the amounts of 1T
groups of foods used to prepare meals and snacks for men, women, and children
of different ages in households with low, moderate, and liberal food costs.
These amounts of food groups made up the food consumption patterns used in
developing the 197k plans.

L. Snhifts have occurred in food prices over the past 10 years. Prices
for most foods have increased, but some have increased more than others.
Several foods that are génerally used in large amounts in the low-cost plan,
such as dry beans and potatoes, have increased markedly in price. They are
not, therefore, as economical relative to other foods as they were. To
account for this, prices paid by Survey families in 1965-66, updated to 197k
levels, were used in revising the plans.

5. Computerized techniques have been designed for developing food plans,
as they have for many other nutrition and food service related problems.
A quadratie programming model was used to find the combination of food groups
(plan) that represents as little change from the food consumption pattern as
required to meet the nutritional goals at a given cost. It is assumed in
this model that conformity to existing food consumption patterns is one
measure of -palatability of a diet. Additional information about the model
and the data used is presented in part IT, page 10.

‘ 6. The amounts of foods Suggested in the 1964 food plans for some sex-
age categories were similar even though amounts of certain nutrients recom-
mended for those categories were slightly different. To simplify the plans,

such categories are combined in the 1974 plans. The 196l plans were for 18
Sex—-age categories and for pPregnant and nursing women; the 1974 plans are for
12 sex-age categories and for pregnant and nursing women.

7. Readymade bakery products were included with flour, cereal, and bread
as one of the food groups for which amounts of foods were specified in the
1964 plans. Bakery products, more prominent in the marketplace now than they
were in 1964, are not as economical as flour and cereal as sources of most of
the nutrients they provide. In the 1974 plans, flour, cereal, bread, and
other bakery products are included as four separate food groups.

3/ Food and Nutrient Intake of Individuals in the United States, Spring
1965, Household Food Consumption Survey 1965-66, Report No. 11, USDA-ARS,
January, 1972.

E/ Food Consumption of Households b, Money Value of Foogd and Quality orf
Diet, Household Food Consumption Swrvey 1965-66, Report No. 17, USDA-ARS,
October 1972.



Food Groups in the 1974 Plans--Foods They Contain

Foods within a food group are similar to each other in nutritive value.
In some grcups--meat, poultry, and fish, for example--one food in the group
might be used to replace another in a meal. Although each group is of
special importance for one or more nutrients or as a source of food energy,
several groups may provide appreciable amounts of the same nutrient. The
cost of providing the nutrient may differ considerably among groups. For
example, foods in the meat. and bread groups provide iron; however a milligram
of iron from the meat group costs much more than a milligram of iron from the
bread group.

The food groups in the 1974 food plans, with the common foods included
in each are shown below. Commercially processed foods and commercially pre-
pared mixtures are included in the group containirz the main ingredient
(other than water).

.

Milk, cheese, ice cream: Milk--whole, low-fat, skim, buttermilk,
flavored, dry, evaporated, condensed; cheese; creem; ice cream; ice milk;
yoghurt.

Meat, poultry, fish: Beef, veal, lamb, pork (includes bacon and salt
pork); variety meats such as liver, heart, and tongue; luncheon meats;
poultry; fish; shellfish.

Eggs.

Dry beans and veas, nuts: Dry beans of all kinds, dry peas, lentils,
soybeans and soya products, peanuts, peanut butter, tree nuts.

Potatoes: White potatoes.

Citrus fruits, tomatoes: Grapefruit, lemons, limes, oranges, tangerines,
tomatoes.

Dark-green and deep-yellow vegetables: Broccoli, chard, collards, kale,
spinach, other dark greens; carrots, pumpkin, sweetpotatoes, yellcw winter
squash. '

Other vegetables, fruit: All vegetables and fruit not included in other
groups, such as asparagus, beets, brussels sprouts, cabbage, cauliflower,
celery, corn, cucumbers, green lima beans, snapbeans, lettuce, okra, onions,
parsnips, peas, peppers, rutabagas, sauerkraut, summer squash, turnips.
Apples, avocados, bananas, berries of all kinds, cherries, dates, figs,
grapes, melons, peaches, pears, pineapple, plums, prunes, raisins, rhubarb.

Flour: Flour, méal, mixes for the preparation of bakery products.

Cereal: Cereals, including ready-to-eat cereals; rice, hominy, oats,
noodles, macaroni, spaghetti.




Bread: Commercially prepared bread, rolls (not sweet), biscuits.

Bakery products: Commercially prepared crackers, cookies, cakes, pies,
doughnuts, sweet rolls; mixtures that are mostly grains.
. .

Fats, oils: Butter, margarine, mayonnaise, salad dressing, salad and
cooking o0ils, shortening. : .

Sugars, sweets: Sugar, granulated, powdered, brown, maple; molasses;
sirup; honey; Jjams; Jellies; preserves; powdered and prepared desserts;

candy.

Accessories: Coffee, tea, cocoa. Soft drinks, carbonated and uncar-
bonated fruit drinks, punches, ades, nectars. Baking powder, yeast, vinegar,
artificial sweeteners, salt, condiments.

Food Plans Described

The low-cost plan and the moderate-cost plan, shown in Tables 1 and 2,
provide diets consistent with food patterns that are typical of those of
most groups of people in this country. Compared with the moderate-cost plan,
the low-cost plan calls for smaller amounts of most foods, especially milk,
cheese, and ice cream; meat, poultry, and fish; fruit and vegetables other
than potatoes; and bakery products. It calls for larger amounts of cereal,
flour, and bread. Users of the low-cost plan are expected to select, most
of the time, the lower cost foods within food groups-~ground beef rather
than steak and bread rather than fancy rolls, for example. Plans for
nutritious diets at costs considerably lower than the low-cost plan can be
developed. One such plan is now being developed by the USDA.

The moderate-cost plan not only includes larger quantities of meat and
vegetables and fruit than the low-cost plan, but allows for more frequent
purchase of the higher priced cuts of meat and out-of-season foods. This
plan allows for meals with more variety and less home preparation than does
the low-cost plan. Greater discard of food beyond the normal discard of bone
and other inedible parts of food is assumed in the moderate-cost than the
low-cost plan.

The liberal plan allows for a greater variety of foods and for con-
siderably more animal products, fruits, and vegetables than the moderate-
cost plan. More expensive choices within the groups account for much of the
greater cost of the liberal plan. Greater discard of edible food is assumed
in the liberal than in the less costly plans.

A family of four (couple 20-5.4 years, children 6-8 and 9-11 years) fol-
lowing the plans would use these foods during the week. Groups of vegetabl:s
and fruits and of grain products in the plans are combined in this preserti icion,




Milk, cheese, ice creanm
Meat, poultry, fish
Eggs

Dry beans and peas, nuts
Vegetables, fruit

Grain products

Cost for plan,

September 19TL ... ...................

Unit

quart
pound
dozen
pound
pound
pound

Low- cost Moderate-cost Liberal
16.0 19.2 20.7
12.4 15.8 18.9

1.2 1.3 1.3
1.4 1.2 1.3
33.3 39.2 45.3
17.1 16.4 16.9
$L5.60 $57.10 $68.50

The food plans also include fats and oils, sugar and sweets, and acces-
sories, such as coffee and other nonalcoholic beverages, leavening agents

and seasonings (Tables 1-3).

In estimating the nutritive value and the cost of the plans it is
assumed that families following the plans select the kinds and amounts of

foods in each of the food groups that the

average.

survey households selected on the
The average selections reported by survey families are believed to

provide the most reliable basis for food guides such as these to be used

nationwide.

However, such selections are not useful in interpreting the

plans to families because the selections include hundreds of foods--all of

those used by any of the survey households.

Furthermore, the average amounts

of most foods used im.a week are too small to be suitable for meal planning.
Lists of commonly used foods for a family of four typical of those foods used
in costing the plans are available on request from the Consumer and Food

Economics Institute

(see page 21).

Food Plans and Food Consumption Patterns

The food consumption patterni/ for a week for the family of four (total
of patterns for man and woman 20-Sh years and children 6-8 and 9-11 years)

used as a basis for the three food plans are shown below:

Milk, cheese, ice cream
Meat, poultry, fish

Eggs

Dry beans and peas, nuts
Vegetables, fruit

Grain products

2/ See pagell forinformation on the derivation of food consumption

patterns.

Unit

quart
pound
dozen
pound
pound
pound

Low-cost Moderate~cost Liberal
15.8 18.6 20.0
16.1 18.2 20.8

1.7 1.8 1.8
1.1 1.1 1.2
34.3 39.5 4s.2
4.2 14.6 15.2




Foods in the consumption patterns at all three cost levels provideq the
RDAQ/ for some nutrients but not for others; therefore, adjustment to
patterns was required in developing the Plan. Foods in the patterns pro-
vided RDA for protein, vitamin 4, thiamin, riboflavin, niacin, vitamin Byo,
and ascorbic acid. The other nutrients for which the food patterns were

evaluated and the Sex-age categories with patterns that failed to meet the
RDA are gs follows: .

Nutrient Sex-age category
Célcium Teenage girls; women ;

mer’ 55 years and older

Iron Infants; children 1 to
2 years; teenage girls;
women, 20-5k4 years

Vitamin le/ Teenage girls; women ;
men 55 years and older

Magnesiuml/ All 12 years and older

Fat in consumption patterns of older teenage boys, of men, and of women
20-54 years of age provided more than Lo bercent of food énergy-~the upper
limit for fat allowed in the Plans. The number of eggs in the patterns for
all persons over 9 years eéxceeded the limit of 4 per week set for the Plans.
Adjustments to consumption patterns at all three levels of cost involved the
use of less meat, poultry, fish, and €€gs and more dry beans end peas, nuts,
and grain products. For example, the food consumption pPattern at the
moderate-cost level and the moderate-cost Plan for a week for the family of
four (couple 20-5) years, children 6-8 years and 9-11 years) is shown below:

Unit Consumption . Plan
pattern

Milk, cheese, ice cream quart 18.6 19.2

- Meat, poultry, fish pound 18.2 15.8
Eggs dozen 1.8 1.3
Dry beans and pPeas, nuts pound 1.1 1.2
Vegetab;es, fruit pound "~ 39.5 39.2
Grain products pound 14.6 16.4

6/ RDA were increased by 10, 20, and 30 percent in evaluating food patterns
for the low-cost, moderate-cost, and liberal plans,respectively,to allow for
the nutrient content of discarded edible food.

I/ Evaluation based on rough estimate of content of food making up foee
consumption patterns. Content of this nutrient in many foods in the patterr-
is not known (see page ).

10



The Nutritional Quality of the Food Plans

Nutritional goals for the pPlans are based on the 1974 RDA. The NAS-NRC
states that the basis for the RDA is such that "even if a person habitually
consumes less than the recommended amounts of some nutrients, his-diet is not
necessarily inadequate for those nutrients." (See footnote 2/.) The actual
physiological reguirement of most, but not necessarily-all, individuals for
a nut®ient may be somewhat less than the RDA: Food plans developed to meet

- the RDA would be expected to provide generous amounts of nutrients for most,

but not necessarily all, persons.

When nutritive Values§/ for average selections of foods within food
groups are assumed, the plans provide the nutritional goals for food energy,
protein, calcium, iron, vitamin A value, thiamin, riboflavin, niacin, and
ascorbic acid; and fat provides no more than 40 percent of the food energy.

The iron enrichment level for bread and flour proposed by the Food and
Drug Administration in 1973 was assumed in the development of the plans. If
that level is not adopted, the Plans for some sex-age categories will not
provide the nutritional goal for iron. However, all pPlans provide iron in
excess of the amount specified by the NAS-NRC as likely to be furnished by -
& balanced and varied diet--6 mg of iron/1000 kcal--when current enrichment
levels are assumed. Iron-fortified cereal is recommended for infants and
children 1 to 2 years-of age.

The vitamin B6,'vitamin B12, and magnesium content of many foods in the
plans is not known. Nevertheless, a rough estimate was made of levels pro-
vided by the plans. Plans furnish more than the RDA for vitamin Byp but do
not meet the RDA for vitamin Bg and magnesium for several sex-age categories.
Plans that meet the nutritional goals for vitanin Bg and magnesium can be
developed, but require excessively large amounts of vegetables, fruit, and
cereal--two to three times as much as consumed by some sex-age categories in
1965-66. Such distortion of food consumption is not justified in view of the
limited food composition data available for these two nutrients. Therefore,
the goals used in developing the plans were adjusted to assure that the plans
provide 80 percent or more of the RDA for vitamin 86 and magnesium.

Phosphorus levels of foods in the Plans were not calculated but are
believed to be well above the RDA. If iodized salt is used, the RDA for
iodine will be met.

Insufficient reliable iﬁfofmation_is available on the content in foods
of the four other nutrients for which RDA are set--vitamin D, vitamin E,
folacin, and zinc--to make reliable estimates of levels provided by the plans.

8/ See pagel? forinformation on nutritive values of foods used.
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Allowances are not specified by the NAS-NRC for some dietary factors of
adequate diets. An example is linoleic acid, an essential fatty acid found
in large concentrations in many oils that come from plants. Notable excep-
tions are olive o0il and coconut oil. Margarines, salagd dressings, mayonnaise
and cooking oils are usually made from one or more vegetable oils. Also,
dietary fiber is necessary for the normal functioning of the intestinal tract.
Good sources of fiber include whole-grain cereals, fruits, vegetables, and
legumes, such as dried peas and beans. .

1974 Food Plans and 1964 Food Plans

The 197L plans differ from those developed in 1964 in several ways.
Generally, all three 1974 plans contain considerably 1less eggs, potatoes,
and dark-green and deep-yellow vegetables than the 196k plans. In the devel-
opment of the 1964 plans, amounts of eggs and dark-green vegetables consumed
were increased greatly, especially to provide iron. 1In the 197k plans,
cereals, flour, and bread with iron added provide a larger share of iron.
Amounts of potatoes and dark-green and deep-~yellow vegetables in the 197k
plans, although smaller than amounts in earlier Plans, are not smaller than
thdse in the food consumption patterns. »

The 1974 low-cost plan for most sex-~age categories contains slightly
more, and the moderate-cost and liberal plans slightly less, meat, poultry,
and fish than the earlier plans. However, the more expensive plans contain
appreciably more dry beans and peas and nuts than earlier plans. Dry beans,
cereal, bread, and flour groups are important in all plans, especially as
Sources of iron, vitamin 86, and magnesium.

The amounts of selected food groups in the 1964 and 1974 plans at low
cost and moderate cost for a family of four (couple and children 6-8 ang
9-11 years) for a week are as follows:

Low-cost plan Moderate-cost plan\
Unit 1964 1974 1964 197L
Milk, cheese, ice cream quart 16.5 16.0 17.5 19.2
Meat, poultry, fish pound 11.5 12.4 17.2 15.8
Eggs dozen 2.1 1.2 2.4 1.3
Dry beans and peas, nuts pound 1.k 1.4 .9 1.2
Vegetables, fruit pound 4o.8 33.3 43.5 39.2
Grain products * pound 12.5 11.5 11.5 10.3
Cost of plan, - ‘
September 197L .......... ... .. ..., $LLk.T0  $L5.60 $56.60  $57.10

* Weight in terms of cereal, flour and the flour in bakery products.
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IT. Development of the 1974 Food Plans

Model for Food Plan Development

A quadratic programing model was used in the development of the 197L
food plans.Q/ It selected, for each sex-age category, the optimum plan--
the amounts of 17 food groups that represented as little change from the
amounts of the food groups used (food consumption pattern) as was necessary
to meet specifications. Specifications were set for the nutrient content
and cost of the total plan and for quantities for each of the food groups.

"Change" was measured as the sum, for the 17 food groups, of the
weighted squared deviations from the amount of food groups in the consumption
pattern. The weights were set to cause deviations to be minimized on the
basis of the percentage change rather than change in pounds of food groups.
The squaring of weighted deviations resulted in small changes in amounts of
several food groups, rather than a large change in one group to meet a
specification.

A published computer programigf was adapted in‘conjunction with the
development of the model. Food economists, nutritionists, and mathematicians
selected and prepared input data, defined the stecifications, derived the
equations, adapted the ccmputer program and evaluated the results of. each
trial run. - =

Data Used in Developing the Plans

Jata required were as follows:

1. Food consumption patterns--amounts (pounds) of 17 food groupsil/
used in preparing food for a week for each of 12 sex-age categories and for
pregnant and nursing women (categories).

2. Nutritional value of food groups--amounts of food energy -and 17
nutrients provided by 2 pound of each of the 17 focd groups.

9/ Model developed by Joseph L. Balintfy, University of Massachusetts,
in consultetion with Brucy Gray, Judy P. Chassy and Betty Peterkin, Consumer
and Food Economics Institute, Agricultural Research Service.

10/ Ravindran, H. Arunachalam, "A Computer Routine for Quadratic and
Linear Programming Problems." Communications of the Asscciation for Cem-
puting Machinery, Inc. 15 (9):818, September 1972.

11/ Accessorles, the 15th group shown in Tables 1-3, was considered as
three separate groups--coffee, tea, and cocoa; soft drinks, punches, and ades;
and leavenings and seasonings--in developing the plans.
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3. "Price per poun& of each of 17 food groups,

ber person. Those from © the L9th bercentile (with food costs fron
$7.00 to $8.99 Per person per week in 1965-66) were used as the basis for
food consumption patterns for the low-cost Plan; those from the S0th to the
T6th percentile ($9.00 to $11.99 fooq costs) for the moderate-cost plan; ang
those from the 77th to the 92nd percentile ($12.00 to $15.99 food costs) for
the liberal plan. Households with extremely high fcod costs were excluded.
Detaileq information on food consumption of these groups of households is

presented in Household Food Consumption Survey 1965-66, Report No. 17. (See
footnote L/.) '

flect, insofar as DPossible, the breferences of households for & more expensive
assortmert of foods.

The share of food purchaseqd for use by the Survey households in the
Preparation of food for various family members is not known. But amounts
were estimated by using information on the average amount of food eaten
(intake) by individuals. (See footnote 3/.) To 4o this, average intakes of
foods from the food groups for persons in the Sex-age categories were .
weighted by the SeéX-age composition of the selected households to estimate
the average intake Per person in the households. The ratios of the intakes
for the various Seéx-age categories to the estimateq average intake Per person
in the selected households were then applied to the average amount of the
food 8roup used (in terms of weight as purchased) per person by the selectec

households to estimate the amount of the food group used for wvarious sex-: go
categories. :
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Amounts of the 17 food groups for each sex-age category were then
increased or decreased proportionately to provide the nutritional goal for
food energy--RDA plus allowance for food discard (see page 12), Food energy
provided by the food groups for a Ssex-age category may have differed from
the goal for several reasons. For example, more or less food may have been
eaten than was required to provide the RDA, or the discard of edible food
due to plate waste, spoilage, and the like in the household may have been
more or less than the amount allowed for in the plan. In adjusting amounts of
food groups to provide the nutritional goal it was assumed that all food
groups were equally affected by such differences. The adjusted amounts of
food groups for a séx-age category make up the food consumption pattern for
the category used as a basis for the plan.

Nutritive value of food groups.--Average nutritive values per pound of
17 food groups used by selected survey households were used in the model to
estimate the nutritive value of various combinations of food groups. Values
were estimated for food energy, protein, fat, total saturated fatty acids,
linoleic acid, oleic acid, carbohydrate, calcium, iron, magnesium, vitamin A
value, ascorbic acid, niacin, riboflavin, thiamin, vitamin Bg, and vitamin
B1 . For certain items--fatty acids, magnesium, vitamin B6’ and vitamin B
es%imates were based on values for only a limited number of focds in the
food groups.

127

Nutritive values _for the edible portion of food per pound of food as
purchased, from "Composition of Foods...raw, processed, prepared," USDA,

AH No. 8; "Pantothenic Acid, Vitamin B » and Vitamin By, in Foods," USDA,
HERR 36; and unpublished data, were the basis for the estimates. Values
were adjusted, when necessary, for vitamin losses during cooking. For meat,
discard of drippings and one-half of the separable fat were assumed. For
bread and flour, enrichment levels for thiamin, riboflavin, and niacin
adopted in 1974 and to become effective in January 1975 were assumed; and
for iron, the levels proposed in 1973 were assumed.

Prices of food groups.--Prices of foods paid in 1965-66 by survey house-
holds selected for food consumption patterns (pagell) were updated by using
the percentage change in prices of each of about 100 foods, from the time of
the survey to 197hk. (These foods are routinely priced in several major
cities by the Bureau of Labor Statistics.) Updated survey prices were
weighted by amounts of foods used by the selected households to derive Prices
per pound of the 17 food groups used in developing the plans.

Nutritional goals.--The 1974 Recommended Dietary Allowances provided
the basis for the lower limit for food energy and nutrients in the plans:
RDA for food energy, protein, calcium, iron, vitamin A value, thiamin, ribo-
flavin, niacin, vitamin B o and ascorbic acid; and 80 percent of the RDA for
magnesium and vitamin Eg for all sex-age categories (see page 8).

The lower limits for nutrients include an allowance above the RDA to
cover the discard of edible food. Such allowance is necessary: because the
Quantities of foods suggested in the plans represent food as it enters the

15



kitchen, some of which may not be eaten. The discard of inedible parts of
food, such as peelings, bone, and excessive fat, angd the losses of vitamins
in cooking, is allowed for in the nutritive valyes used in evaluating the
plans. However, there is little information about the amount of edible food
discarded in households during preparation as pDlate waste, or because of
spoilage. Many survey ~households, €specially those with relatively high food
costs, purchased foods in amounts considerably greater -than required to pro-
vide their food energy needs. Appreciable discard of edible food was there-
fore indicated. To allow for a reasonable discard of edible food and not
jeopardize the natritional quality of the prlans, the RDA for food energy and
2ll nutrients were increased by 10 percent in defining the lower limits for
the low-cost plan, by 20 percent for tHe moderate-cost plan, and by 30 percent
for the liberal plan.

Upper limits for food energy of 15 percent, 25 percent, and 35 percent
above the RDA respectively were used in development of the plans. Upper
levels were not set for nutrients except fat, which was limited in all plans
SO That it provided no more than 40 percent of the food energy. This level
of fat is lower than found in average diets in the U.S. but higher than the
level (35 percent) recommended by the American Heart Association. In the 197k
edition of the Recommended Dietary Allcwances the deart Association recommen-
dation is mentioned, but NAS-NRC does not specify a maximum level of rfat
in diets for the general population. No limit on cholesterol in the plans
vas imposed. However, ©€gs--a food containing considerable cholesterol--
were limited tc L per person per week.

Maximum cost of food plans for sex-age categories.--A maximum cost for
each sex-age category was predetermined to help assure that (1) costs would
conrorm to the general cost level (per capita cost) desired for the plan and
(2) there woulid be an equitable distribution of money for food among sex-age
categories., .

The general cost levels of the three plans were set to .approximate up-
dated food costs of survey households in the second, third, and fourth quar-
tiles on a distribution of households by money value of food per person per
week. Food costs of households were adjusted to allow for the purchase of
1G, 20, and 30 percent .above the cost of food needed to provide the RDA for
food energy. The cost allowance for discard of edible food is therefore cen-
sistent with allowances for discard in the nutritional goals and the food
consumption patterns.

To determine equitable costs for the Sex-age categories, differences
among categories both in the basic cost of providing the nutritional goals
and in the cost of existing food consumption patterns were considered. Such
differences were approximated from “he costs of two preplans--combinations
cf food groups in the pattern changed as little as was required to meet the
nutritional gcals-~-one at lesast cost and the other with no limit on cost.
Certain limits cn quantities of focd groups, as descrived below, were imposed.
These preplans ang their costs were de-ermined for €ach sex-age category by
using the quadratic programing moao ). Equitable costs were determined for
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the categories by Subtracting a constant proportion of the difference between
costs for the two Preplans from the cost of the more éxpensive preplan. The
proportion used was set to result in the per capita cost for the Plan as
defined in the Preceding bParagraph.

Limits on quantities of food groups .-~Upper limits of twice the amount
of food 8roups in the food consumptiorr pattern and lower limits of one-~half
the amount were imposed, except for the fat, sugar ang Soft drink groups,
for which no more than the amount in the pattern was allowed. (The limits
of twice and of one-half the amounts of food groups were not found to be
binding in developing the plans.)

Food Plan Development--4 Continuing Project

The maintenance of the USDA food plans--their development, their inter-
pretation through publications for leaders and Consumers, and the periodic
estimates of their costs--is an ongoing project in the Consumer and Food
Economics Institute.:_Ihe plans are evaluated, ang revised as required, when
new information on food consumption, food prices, food composition and nutri-
tional needs becomes available. The 1974 plans were developed by using the
most recent, complete, and reliable information available; however, such
information has limitations. '

Current food consumption in U.S. households may be somewhat different
than indicated by the 1965-66 Survey data. However, USDA's annual estimates
of the disappearance of food (national food supply) and Supermarketing
magazine's annual study of consumer expenditures in grocery stores show no
dramatic changes since 1965. These studies, though, provige information
only for the country as a whole, not for households at different economic

) Averages-—average amounts of foods consumed and average prices paid by
groups of selected households--were used in developing the 1974 plans. More
information on variation and factors affecting variation in food consumption
and food prices among households and variation in food patterns of individuals
in households of different sizes would be useful. Such information will be
Provided by 2 proposed nationwide study of food consumption. ' With the ex-
Panded data from the new study, new methods for developing and costing the
Plans can be explored.

More complete composition data on a wider variety of foods will be
forthcoming from the Nutrient Data Bank--a repository for food composition
datg being developed in the Consumer and Food Economics Institute. 7This
additional information will make possible a more complete assessment of the
nutritional quality of foods in the plans.
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IV. The Food Plans and Family Budgetlnglz/

The USDA food plans (Tables 1-3) and their .costs (Table L) can be used
as guides in working out food budgets for families. The costs for the food
plans.are guides to how much money a family might reasonably spend for food.
The food pians show the kinds and amounts of food that the family might pur-
chase,or obtain in other ways, to provide well-balanced meals and snacks for
family members.

Selecting the Plan

The family may select the plan--low-cost, moderate-cost, or liberal--
to follow in one of these two ways:

1. Select the plan that costs the amount that other families, similar
in size and income, spend for food on the average. The food plans that could
be followed by using the money that families of different sizes and incomes
spend, on the average, are shown in Table 6. To select the plan, locate the
column that corresponds to the number of persons in the family. Then move

"down this column tc the point opposite the family income after Federal and

State income taxes are deducted. Select the plan shown there.

2. Select the plan that costs about the amount the family currently
budgets (or weculd like to budget) for food. To find this plan, figure the
costs for the three plans for September for the family, using the costs in
Table L and the procedures below. Then compare the costs for the plans with
the amount the family budgets for food to find which plan best fits the
budget.

The Cost of the Plan

Use Table L to figure the cost of following the food plan for the family:

1. Find the weekly cost for each person eating from famlly food sunplles.
List the amount opposite the age and sex of each person as follows:

* For family members who eat all meals at home (or carry meals from
home, such as lunches or picnics), use the weekly cost given in
Table k.

* For family members who eat some meals out, deduct S5 percent for

- each meal not eaten at home from the cost in the table. For
example, if a child eats lunch ou® five times a week, subtract
25 percent, or one-fourth, of the cost shown for the child's age
group.

12/ For additional information on food money management, see Your Money's
Worth in Foods, USDA, HG-183. Single copies are available free from the
Office of Communication, U.S. Department of Agriculture, Washington, D.C. 20250.

19




For guests and others who occasionall
> percent of the cost in the table fo

Y eat with the family, list
r the proper age group for

each meal. Suppose grandmother eats her

midday and evening meals

with the family every Sunday.

-Add 10 percent, or one-tenth, of

the amount for women of her age.
» total the costs listed and adjust the total if there are more
or fewer than four persons usually eating at the family table. Costs in
Table 4 are for individuals in families of four persons. Adjustment is
necessary because large families tend to buy and use foods more economically
than small families. If the family has--

2. Next

l person.............. add 20 percent

2 persons............. add 10 percent

3 persons............. add S percent

4 perscens......... ....use as is

5 persons............. subtract S percent
6 or more personms..... subtract 10 percent

Comparing the Cost of the Plan with Family Food Expenditures

Compare the cost of the plan for the family with the amount of money
actually spent for food eaten at home during a week. Do not count the amount
spent at the grocery store for nonfood items, such as soap, cigarettes, paper
goods, and pet foods. ‘The cost estimates do not include such items, which
- account for over 20 cents of every dollar spent in supermarkets.

If the amount spent is about the same as the cost of the foods in the
plan, it is sufficient to provide nutritious meals. If it is considerably
more, the family probably could use some help in holding food costs down.
If the amount is a great deal less, the family may not be getting the
assortment of foods needed.

Necessarily, the costs o7
spending. The amount a family

the USDA food plans are only rough guides to
spends may be more or less, depending on:

what foods are selected

where the family buys its food

how much food is prepared at home

‘whether some of the food is produced at home

how carefully the family plans and buys

the importance the family places on food in relation to other
family needs.

Spending the amount that the foods in the plan cost does not automatically
lead to well-balanced meals. A diet that includes a variety of different
kinds of foods is needed to supply the nutrients for growth and good health.
Following the selected food plan is ont way to help assure that family members
get the nutrients they need. Amounts of foods to buy to follow the plan can
be estimated for the family and compared with amounts the family buys to see
what, if any, changes are needed to follow the plan.
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The Food Plan for the Family

Use Table 1, 2, or 3, which shows the amounts of food groups in the
plans for men, women, and children of different ages, to figure the amount
of food in the plan for the family. :

1. List thé amounts of food groups opposite the éex-apd age of each
person eating from the family food supply as follovs:

* For family members who eat all meals at home (or carry meals
from home), use the asmount given in the table.

* For family members who eat some snacks or meals out regularly,
deductions should be made-—— .

--from the food groups containing the foods eaten away, if
possible. For example, if a family member buys a doughnut and
& half-pint of milk at work five mornings a week, deduct from
the bakery products group the weight of five doughnuts and from
the milk group 1.25 guarts of milk.

-~from all food groups, if whole meals that include foods from
all or most food groups are eaten away. Deduct 5 percent of
the suggested amount of each food group for an average-size
meal eaten away. Deduct more or less than 5-percent if the
meal is unusually large or small. '

* For guests and others who occasionally eat with the family, add
> percent of the amount of each food group suggested for the
proper age group for each meal.

2. Next, total for all persons listed, the amounts of food groups to
find the amount of food suggested in the plan for the family for a week.

Food Used by the Family

Total the amount of food purchased (or brought ‘into the kitchen from the
farm or garden) that is used to prepare meals and snacks for the family for
8 week. Do this separately for the food groups in the food plan.

Before amounts of various foods in a group can be totaled, they must be
converted to the amounts of a common unit--pounds and decimal parts of a
pound, for example. Most produce and meat is sold by the pound; many pro-
cessed foods show. the net weight on the label in ounces. To convert ounces
to decimal parts of a pound, use the table below:
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L e .06 9 e 56
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8 e -50 16 . TT== 1l.00
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Meat, Eoultrxl fish.~~Total he ight in p ds o 1 heat | boulty
and fish Useq. Adq the appr Ximat weight Oof th eat, poultry, Oor fish
contained in commercially D Pareq Fo X ple, ir aboyt One
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he Degt &roup
Dr beang and pegg 2uts.._ dd the weight Peanyt but » dry nNatyure
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. Vegetables and fruit.-~The g OUps-.q k-green deep-y 1low Vegeta.
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brought into ¢ kltchen With the €xceptio
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Comparing the Food Used with the Food Plan

If the amounts of groups of foods used in the week are similar to
those in the selected plan, the family probably has a good diet. However,
the plan is only one of many ways foods can be combined to get a good diet.
Meals are not necessarily poor if amounts of foods used are not exactly as
suggested.

The amount of food purchased may differ from that shown in the plan
because of the form in which foods are purchased. For example, the amounts
of vegetables and fruits in the plan assume that fresh, canned, frozen, and
dried items are purchased in proportions typical of average consumption.

If the family uses fresh vegetables and fruit almost exclusively during
certain times of the year, the amounts used should exceed the amount in the
plan by about 10 percent to allow for the greater amount of refuse. If on
the other hand, frozen and canned fruits and vegetables are used exclusively,
amounts used may be about 10 percent below amounts suggested. If during a
given week, most cuts of meat used have a high percentage of bone and fat,
such as spareribs, shank, chicken wings, and bacon, the quantity used should
be as much as a third higher than the plan suggests. However, the plan as
shown is a suitable guide if, as is usual for most families in most weeks of
the year, some fresh and canned and some frozen vegetables and fruit are
used and the meats selected include some bony and some meaty pieces.

If more than the suggested amounts of dark-green and deep-yellow vegeta-
bles are purchased, a corresponding decrease in other vegetables and fruit
can be made. Amounts of the "other" group, however, cannot be substituted

. for the dark-green and deep-yellow without reducing the amount of certaln

nutrients in the die

Food needs differ because of the size and activity of persons. Slightly
more or less than the amcunts of foods in the plan may be needed to satisfy
appetites and maintain desirable weight for some.family members. For
example, amounts of fats and oils, sugar and sweets, and certain accessories,
such as soft drinks, suggested in the plans could be reduced somewhat to
lower calories without jeopardizing the nutritional quality of the diet.

Large differences between food used by the family and that in the plan
may show up weaknesses in the diet.

Nutritive value of diet.--If much less milk is used than the plan calls’
for, some members of the famlly are likely to get less calcium and possibly

less of the B-vitamin, riboflavin, than is recommended. If much less vegeta-

bles and fruit are used, diets may be short in vitamins A and C. The use of
smalier amounts of cereal products than are called for in the plan may result
in shortages of certain B-vitamins and of iron.

Variety in meals.--The plans are designed to offer considerable variety
in meals. If the family skimps on some food groups--such as vegetables and
fruit--and fills up on others--cereals and bread, for example, meals may be
monotonous, as well as being short in some nutrients.
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ounces pound ounces pound

R .06 9 —mmmeemes .56
2 e 12 10 ——emomee .62
I .19 11 ——mmmmeee .69
B oo -25 12 —mmeeeen 75
> ——=m——me- .31 13 —mmeeeee 82
6 ~——mmmme .38 R .88
T mmmmmmmee LY 15 commmmeee 9L
R .50 16 ===-em=e 1.00

Milk, cheese, ice cream.--Total the amounts of fluid milk and beverages
made from dry or evaporated milk used. Add milk products, counting as equal
to one quart of milk: 6 ounces of natural or processed cheese, 2-1/2 pounds
of cottage cheese; 3 Pints of ice cream or ice milk. ’

Meat, poultry, fish.--Total the weight in pounds of all meat, poultry,
and fish used. Add the approximate weight of the meat, poultry, or fish
contained in commercially prepared mixtures. For example, if about one-
fourth of a l-pound meat pie appears to be meat, add .25 pounds of meat to
the meat group.

Dry beans and peas, nuts.--Add the weight of peanut butter, dry mature
beans, peas, and lentils, and shelled nuts used. If processed dry legumes
are used, such as canned pork and beans, blackeyed peas, butterbeans, and the
like, add only .33 pounds for every pound used. ‘

Vegetables and fruit.--These groups--dark-green and deep-yellow vegeta-
bles, citrus fruit and tomatoes, potatoes, and other vegetables and fruit--
include items purchased raw, canned, frozen, and dried. Groups, except pota-
toes, include juices also. Total the weight of the foods in these groups as
brought into the kitchen with these exceptions: ' '

1. For frozen concentrated Juices, add the weight of the reconstituted
Juice, or the weight on the can times L.

2. For dehydrated pPotatoes, add the weight of‘an equal amount of fresh
potatoes, or the weight on the package times 7.

Add the approximate weight of vegetable or fruit in canned or frozen
mixtures used.

Flour, cereal, bread, bakery products, fats and oils, sugar and sweets,
accessories.--Total the amounts of these foods by their weight. Include onliy
the amounts used during the week. :
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Comparing the Food Used with the Food Plan

If the amounts of groups of foods used in the week are similar to
those in the selected plan, the family probably has a good diet. However,
the plan is only one of many ways foods can be combined to get a good diet.
Meals are not necessarily poor if amounts of foods used are not exactly as
suggested. :

The amount of food purchased may differ from that shown in the plan
because of the form in which foods are purchased. For example, the amounts
of vegetables and fruits in the plan assume that fresh, canned, frozen, and
dried items are purchased in proportions typical of average consumption.

If the family uses fresh vegetables and fruit almost exclusively during
certain times of the year, the amounts used should exceed the amount in the
plan by about 10 percent to allow for the greater amount of refuse. If on
the other hand, frozen and canned fruits and vegetables are used exclusively,
amounts used may be about 10 percent below amounts suggested. If during 4
given week, most cuts of meat used have a high percentage of bone and fat,
such as spareribs, shank, chicken wings, and bacon, the quantity used should
be as much as a third higher than the plan suggests. However, the plan as
shown is a suitable guide if, as is usual for most families in most weeks of
the year, some fresh and canned and some frozen vegetables and fruit are
used and the meats selected include some bony and some meaty pieces.

If more than the suggested amounts of dark-green and deep-yellow vegeta-
bles are purchased, a .corresponding decrease in other vegetables and fruit
can be made. Amounts of the "other" group, however, cannot be substituted
for the dark-green and deep-yellow without reducing the amount of certain
nutrients in the diet.

Food needs differ because of the size and activity of persons. Slightly
more or less than the amcunts of foods in the plan may be needed to satisfy
appetites and maintain desirable weight for some family members. For
example, amounts of fats and oils, sugar and sweets, and certain accessories,
such as soft drinks, suggested in the plans could be reduced somewhat to
lower calories without jeopardizing the nutritional quality of the diet.

Large differences between food used by the family and that in the pian
may show up weaknesses in the diet.

Nutritive value of diet.--If much less milk is used than the plan calls
for, some members of the family are likely to get less calcium and possibly
less of the B-vitamin, riboflavin, than is recommended. If much less vegeta-
bles and fruit are used, diets may be short in vitamins A and C. The use of
smaller amounts of cereal products than are called for in the plan may result
in shortages of certain B-vitamins and of iron.

Variety in meals.--The plans are designed to offer considerable variety
in meals. If the family skimps on some food groups--such as vegetables- and
fruit--and fills up on others--cereals and bread, for example, meals may be
monotonous, as well as being short in some nutrients.
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Food waste.--Use of much more food than called for in the plan probably
Excessive waste may occur in the prepar:
Buying too much of a perishable food o

indicates overeating or food waste.
tion of food or as unused lef;overs.
buying food of poor quality may result

in waste too.

Excessive cost.--Waste results in unnecessarily high food cost. Also,
if large amounts of the more expensive foods--meats, for example--are used,
costs will be higher than estimated for the plan.

Selecting Foods Within Food Groups

Appetizing meals can be prepared by using any of the three plans.
However, greater variety, including more of the expensive foods, is possible
in the liberal plan than in the less expensive plans. In each plan some
expensive and some inexpensive foods can be selected, as is typical of buying
practices of most families, regardless of the amount they spend for food.

The average prices for food groups shown below, those used in figuring the
cost of the three food plans for September 1974 (Table L), may serve as a

guide.

Milk, cheese, ice cream
(milk equivalent).........
Meat, poultry, fish.........
F =4~ 4= S
Dry beans and peas, nuts
(dry shelled weight)......
Dark-green and deep-yellow
vegetables........... e
Citrus fruit, tomatoes......
Potatoes..........coivuuun..
Other vegetables, fruit.....
Cereal.....cvuviiinnnnnnnnn.

Bread..... e Ceeeseens
Other bakery products.......
Fats, oils..................

Lists of foods for a month for a famil

at

1b
dz

1b

1b
1b
1b
1b

1b

1b
1ib
ib
1b
1b

Low~-Cost Moderate-Cost Liberal
- $0.Lk $0.47 $0.50
1.G69 1.17 1.26
-T5 .76 .78

.83 .91 1.13

.28 .30 .31

.23 .24 .2k

Lo 17 .18 .20
.28 .30 31

.50 .52 .54

.28 .32 .32

.Lo bk L6

.67 .72 .78

.66 .70 .13

.57 .62 .66

y of four, typical of those used

in costing the plans, are available on request from the Consumer and Food

Economics Institute, Agricultural Research Service, U.S. Department of Agri-
culture, Hyattsville, Md. 20782.
food used by survey families, are not intended as a market list for any

family to use in shopping for food.
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‘newsletter prepared primerily for the ne

How Cost Estimates and Additional Information About the Food Plans Can Be
Obtained '

The cost of food at hom
of the second month followin

e for the focd pPlans is released at the beginning
October estimates are releas

g the month of the estimate. For example,
ed the first week of December.

Costs are released in three wvays: (1) Food and Home Notes, o weekly

ws media by the Office of Communica-
ure, carries the costs each month.

S Review published by the Consumer and.
Research Service, U.S. Department of
ent month. (3) The Consumer and Food

the 3rd month of each quarter to a
S requesting thenm shortly after the costs are estimated.

tion or the U.S. Department of Agricult
(2) Quarterly issues of Family Economic
Food Economics Institute, Agricultural

Agriculture, pPresent the cost for a rec

Economics Institute nails the costs for
list of person

Additional information abo

ut the new USDA family food plans will be
presented or announced in futur

e issues of Family Economics Review.
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Table 3.--Liberal food plan:

Amounts of food for a week 1/

. Milk, Meat, Pry beans|Dark-green, Citrus Other Other -
MMHWWW cheese, poultry,| Eggs | and peas, deep-yellow| fruit, {Potatoes vegetables,iCereal | Flour Bread | bakery MMM“. wumwm. MMMMMm
ice cream 2/] fish 3/ nuts 4/ | vegetables jtomatoes fruit products eets 5/
Qt Lb No. Lb Lb Lb Lb Lb b L b b Lb L Ld

Child: :
7 months to -

1 year---—- 6.94 0.97 2.3 0.14 0.43 0.60 0.06 L.Tr 6/ 0.6 0.02 0.05 0.06 0.05 0.20 0.09
1-2 years=—=—---= L.26 2.07 L.0 A7 ) § 1.50 .59 k.10 8/1.07 .28 .82 .35 .13 .27 .95
3-5 years----< 5.08 2.35 3.1 .23 .32 1.77 .85 4.18 .16 .27 .19 .18 ks .85 1.74
6-8 years-———- 6.25 3.18 3.4 .36 .ko 2.35 1.18 5.21 .85 .39 1.08 1.23 .60 1.08 2.4
9-11 years -——-- 7.21 L.ok 4.0 .39 .8 3.15 . 1.k 6.83 1.04 .51 1.39 1.67 .71 1.38 3.21
Mule: .
12-14 years--- 7.51 b.5T 4.0 .50 .51 2.94 1.52 5.52 .95 56 1.60 1.7 .92 1.k0  L.L7
15-19 years--- 7.18 5.59 4.0 .31 .50 3.29 2.01 6.45 .8k 69 1.92 2.05 1.07 1.20 5.36
20-5h years--—- 3.64 6.83 k.0 .32 .62 3.51 1.95 6.99 .79 .66 1.91 1.86 .95 1.00 3.54
55 years and .

OVEr——————- 3.24 5.5k 4.0 .19 .16 3.52 1.68 6.97 .89 5h 0 1.49 1.57 .94 1.09 1.82
Female:
12-19 years--- 6.72 3.97 4.0 .25 .56 3.15 1.2 6.34 -7 .59 1.3 1.35 .54 .98 4.09
20-54 years--- 3.62 L.86 4.0 .20 .66 3.4 1.35 5.81 .56 .51 1.2k 1.22 .66 .8l 3.47
55 years and

P — 3.65 3.79 4.0 .15 .76 3.7 1.1k 6.42 T4 .sh 1.17 1.12 .48 17 1.66
Pregnant —----- 5.91 5.L3 4.0 .26 .96 h.22 1.57 7.17 .70 .87 1.70 1.45 L6 .87 4.20
Nursing=---=--- 5.76 5.97 4.0 .28 197 4.51 1.72 7.66 15 .8 1.76 1.58 .68 1.02 L.52

1/ Amounts are tor food as purchased or brought into the kitchen from garden or farm. Amounts allow for a discard of about one-fourthof the

edible food us
rations for

plate waste, spoilage, etc.
large groups of people and for long

tenth or quarter of a pound.

o/
milk:
3/
W/
as .33 pound.
5/ Includes coftec,

Cereal

¢/

Fluid milk and beverage made fro
Natural or processed Cheddar-type cheese,
Bacon and salt pork should not exceed 1/3 pow.1 for e
Weight in terns of dry beuns and peas,

tea, cocoa, punches, ades,
fortificd with iron i3 recommended .

Amounts of food
periods of

6 z.; cot

m dry or evaporated milk.

s are shown to two decimal place

time.

Cheese and ice cream may replace some milk.

tage cheese, 2-1/2 lbs.; ice cream, 1-1/2 quarts.

ach 5

soft drinks, jeavenings, and seasonings.

pounds of this group.

shelled nuts, and peanut butter. Count 1 pound of canne

for a family

Count as

d dry beans--pork

The use of iodized salt is

s to allow for greater accuracy, espec
For general use, amounts of food groups

recommended.

ially in estimating
may be rounded to the nearest

equivalent to a quart of fluid

and beans, kidney beans, etc.--




Table U.--Cost of Food at Homel/ Estimated for 197k Food Plans
at Three Cost Levels, September 197L, U.S. Average

Cost for 1 week Cost for 1 month
Sex-age groups Low=-cost Moderate- Liberal | Low-cost | Moderate- Literal
vlan | cost plani plan plan cost plaxn plan
Dollars Dollars | Dollars | Dollars Dollars Dollars
FAMILIES ‘ -
Family of 2, 20-54 yrs. 2/..| 26.70 | 33.60 40.30 | 115.90 145.10 | 174.10
Family of 2, 55 or more 2/.. 23.60 29.40 35.00 102.60 127.20" 151.80
Family of 4, preschool o
children 3/....cvvvne vvnnn 37.70 LT1.00 56.30 163.40 203.40 2Lk3.90
Family of 4, school ’
children 4/...vvunvus snnns 45.60 57.10 68.50 197.80 247,20 296.60
INDIVIDUALS S/
Chila:
7 months to 1 year....... 5.10 6.30 T.LO 22.20 27.10 32.10
1-2 years....veeeeencenns 6.10 7.50 8.90 26.40 32.50 38.70
3-5 YEArS...eieiettannnn 7.30 9.00 10.80 31.60 39.00 L6.90
6-8 years.....coieiieainn 9.50 11.80 14,20 41.10 51.20 61.50
9-11 years......... ce.... 11.80 1L.80 17.70 51.30 64.10 76.80
Male:
12-1L years.....c.ceve. . 12.70 15.70 18.90 54 .80 68.20 81.70
15-19 years........T..... 13.90 17.L0 20.90 60.40 75.30 90.40
20-54 years........ iveeed 13.50 17.00 20.50 58.50 73.60 | 88.60
S5 years and OVer........ 11.80 14.70 17.60 51.30 63.70 76.40 -
Female:
12-19 years..coveiernnees 11.20 13.90 16.50 L8.70 60.10 71.70
20-54 years.......eeennn. 10.80 13.50 16.10 L6.90 58.30 69.70
55 years and over.. .... 9.70 12.00 14,20 42,00 51.90 61 .60
Pregnant....oeeeeeeanes .. 13.40 16.40 19.60 57.90 71.20 84 .80
NUPSIng...evveeenunennnns 1k.20 | 17.60 21.00 61.60 | 76.30 90.90
|
1/ These estimates were computed from quantities in food plans published in Family

Economics Review, Winter 1975. The costs of the food plans were first estimated by
using the average price per pound of each food group paid by urban survey ramilies
at three selecced food cost levels in 1965-66. These prices were adjusted to
current levels by use of Retail Food Prices by Cities released periodically by the
Bureau of Labor Statistics.

Ten percent added for family size adjustment.

Man and woman, 20-54 years; children, 1-2 and 3-5 years.

Man and women, 20-5k;children, 6-8 and 3-1il years.

The costs given are for individuals in b-person families. For individuals in
"other size families, the following adjustments are suggested: l-person--add 20
percent; 2-person--add 10 percent; 3-person--add 5 percent; S-person--subtract

5 percent; 6-cr-more-person--subtract 10 percent.

i
N~ ~
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Table 5.--Cost of Food at Home 1/ Estimated for 1964 Food Plans
at Three Cost Levels, September 197k, U.S. Average

. Cost for 1 week . Cost for 1 month
Sex-age groups 2/ Low-cost Moderate- Liberal | Low-cost Moderate-j Liberal
plan cost plan! plan | plan cost plan; plan
Dollars Dollars Dollars | Dollars | Dollars | Dollars
FAMILIES i _ ’
!

Family of 2, 20-35 years 3/ = 26.50 33.50 f Lo.80 ! 115.30 1ks. 4o | 176.70

Family of 2, 55-75 years 3/  21.60 27.80 . 33.10 | 93.50 120.10 1 143,10

Family of L, preschool ' : ,
children 4/.............. © 38.20 48.30 ' 58.30 | 166.00 209.k0 ! 252.60

Family of Lk, school , : f '
children 5/.............. kL. 70 56.60 - 68.90 |193.90 | 2L5.50 298.30

INDIVIDUALS 6/ '

Children, under 1 year..... 5.00 . 6.20 6.90 21.50 26.90 29.90
1-3 years....coivvuunn... 6.50 ; 8.00 9.50 | 27.80 | 3k.70 k1.30
3-6 years..........uuu... 7.70 . 9.80 11.70 33.40 | L2.50 50.70
6-9 years..........uuu... 9.5¢C ° 12.00 14.90 k1.z0 | s2.20 6k .50

Girls, 9-12 years.......... 10.80 + 13.80 16.00 L6.60 : 59.70 69.30
12-15 years............. . 11.80 : 15.30 18.30 | s5L.30 ! 66.10 79.20
15-20 years.............. 12.10 { 15.10 17.80 | 52.30 | 65.50 77.10

Boys, 9-12 years........... 11.10 ! 1bk.1o0 16.90 | L8.00 61.10 73.20
12-15 years.............. 13.00 : 16.90 20.00 | 56.20 73.320 86.60
15-20 years.............. 15.00 @ 18.90 22.60 64.90 82.00 97.90

Women, 20-35 years......... 11.10 : 1L.10 16.80 48.30 61.0c . 72.80
35-55 years.............. 10.70 © 13.50 16.10 L6.20 58.60 , 69.80
55-T5 years.............. ©9.00 | 11.60 13.70 38.90 50.00 | 59.20
75 years and over........ - 8.10 ; 10.30 12.ko 35.30 Ly Lo ! 53.80
Pregnant...........o..... - 13.10 : 16.30 . 19.10 56.80 T70.€0 | 82.90
NUFSing....vveurnnnnnnn. 15.30. i 18.80 . 22.00 66.10 81.60 | 95.10

Men, 20-35 years........... 13.00 ! 16.40 . 20.30 56.50 71.20 | 87.80
35-55 years......u.uuu... . 12.10 © 15.:2 5 18.40 52.20 €6.00 79.80
55-T5 years.....o.oeuun..  10.60 | 13.70 | 16.40 46.10 59.20 70.90
75 years and over........ . 9.90 | 13.10 | 15.70 kz.90 56.80 68.00

- : : I J |

1/ These estimates were computed from quantities in food plans putlished in Family
Economics Review, Cctober 196L. The costs of the food plans were first estimated
by usirg the average price per pound of e€ach food grour paid by urban survey fam-
ilies at three selected income levels in 1965. These prices were adjusted to
current levels by use of Retail Food Prices by Cities released periodically by
the Buredu of Labor Statistics.

2/ Age groups include the persons of the first age listed up to but not includirg

those of the second age listed.

Ten percent added for family size adjustment.

Man and woman, 20-35 years; children, 1-3 and 3-6 years.

Man and woman, 20-35; child, 6-9 and boy 9-12 years.

The costs given are for individuals in L-.erson families. For individuals in

other size families, the following adjust.:ents are suggested: l-persorn--add 20

percent; Z-person--add 10 percent; 3-rerson--add 5 percent; S-person--subtract

S percent; 6—or—more-person-—subtract 10 percent.
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A new food plan, the thrifty food plan, has been developed by the
Agricultural Research Service (ARS). This plan has been proposed

as a basis for setting the coupon allotment for the Food Stamp
Program effective in January 1976 by the Food and Nutrition Service
(FNS), the agency that administers the program. The thrifty plan
will be used by ARS and FNS in the preparation of guidance materials
for program participants and others who wish to economize on food.
The thrifty food plan, which replaces the economy food plan, is

the .least costly of four food plans developed during the past year
by ARS. 1/

The thrifty plan is made up of foods of different types (food groups)
that families might buy, or obtain from other sources, to provide
nutriticus meals and snacks for family members. In the plan, amounts
of food are suggested for men, women, and children of different ages
(Table 1). A plan for any family can be determined by totaling

amounts of foods suggested for persons of the sex and age of family
members. '

Families following the plan may choose from the food groups those
economical foods they enjoy eating. When ARS estimates the cost for
the plan (Table 2), the makeup of the food groups is based on the
average amounts of foods used by survey households with relatively

low food costs. A food list for a family of four for a month (Table 3)
illustrates-the kinds and amounts of foods used as a basis for
estimating the cost for the plan.

Sample meals for a month, with recipes and lists of foods used in

their preparation for a family of four, are being developed, and will

be available upon request from the Consumer and Food Economics Institute.
These sample meal plans show how foods in the thrifty plan can be combined
into appetizing and nutritious meals.

The thrifty plan is an assortment of foods that represents as little
change from average food consumption of families with relatively low

food costs as required to provide a nutritious diet while controlling
cost. The thrifty plan contains more meat, poultry, and fish and less
dry beans, potatoes, and grain products than the economy plan, previously
used as a basis for setting the coupon allotment (Table 4). However,
both plans contain less meat, poultry, and fish and more dry beans and
grain products than families consume on the average, as do most
nutritious diets at low cost.

s

1/ Revisions of the three more expensive plans, the low-cost
moderate-cost, and liberal plans, were presented in Family Economics

Review, Winter 1975, Consumer and Food Economics Institute, Agricultural
Research Service, USDA.

36



Food consumption of households surveyed in 1965-66 that used food
valued at or slightly above the cost of the economy plan was adopted

as the basis for defining the kinds and amounts of foods in the plan.
Food consumption patterms of .these households are believed to represent

a way of eating that would be palatable to households with limited food
budgets.

Foods in the plan provide for a nutritionally adequate diet--one that
meets the Recommended Dietary Allowances, set in 1974 by the Natiomal
Academy of Sciences-National Research Council for all nutrients for
which adequate reliable food composition data are available for
determining the content of the plan. (See page 9.)

The thrifty food plan is at the same general level of cost as the
economy plan, accepted by Congress for setting the coupon allotment
for the Food Stamp Program. 2/ The U.S. average cost of food in the
thrifty plan, August 1975, for sample households and for men, women,
and children of different ages 1s shown in Table 2.

2/ Amendments to the Food Stamp Act of 1964, House of Representatives
Conference Report No. 91-1793. December 22, 1970.
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THE THRIFTY FOOD pray

Prepareg by Betty Peterkin, Judy Chassy, ang Richard Kerr

The thrifey food -p1an Presented ip this report wag developed by the
Agricultura] Research Service (ARS) of' the U.g. Department‘of
Agricultyre, It replaces the €conomy food Plan, which was used ag

I. Tﬁe Thrifey Food P1an

What Ig the Thriftz Plan?

The dmounts of 15 food 8TOoups suggested in the thrifey Plan for men,
women, ganqg children of different ages are shown in Table 3. These

costs Surveyed jp 1965-6¢ . A list of foods for 4 month typjical of
those useq in estimating Costs for the Plan for 4 family of four ig
shown ip Table 3,

th Was the Thriftx Plan Develoged?
The De
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5. Computerized techniques were designed for developing food plans,

as they have been for solving many other nutrition and food service
related problems. A quadratic programing model was used to find the
combination of food groups (food plan) that represents as little change
from the food consumption pattern as required to meet the nutritional
goals at a given cost. It is assumed in this model that conformity

to existing food consumption patterns is one measure of -palatability

of a diet. Additional information about the model and the data used

is presented in part II, page 13. ’

6. The amounts of foods suggested in the 1964 food plans for some
sex-age categories were similar even though amounts of certain nutrients
recommended for those categories were slightly different. To simplify
the plans, such categories are combined in the new plans. The 1964
plans were for 18 sex-age categories and for pregnant and nursing
women; the 1974-75 plans are for 12 sex-age categories and for pregnant
and nursing women.

7. Ready-made bakery products were included with flour, cereal, and
bread as one of the food groups for which amounts of foods were specified
in the 1964 plans. Bakery products, more prominent in the marketplace

in 1974, generally are not as economical as flour and cereal as sources
of most of the nutrients they provide. In the new plans, flour, cereal,
bread, and other bakery products are included as four separate food
groups. =

Food Groups--Foods The} Contain

Foods within a food group are similar to each other in nutritive value.

In some groups--meat, poultry, and fish, for example-—one food in the
group might be used to replace another in a meal. Although each group

is of special importance for one or more nutrients or as a source

of food energy, several groups may provide appreciable amounts of the

same nutrient. The cost of providing the nutrient may differ considerably
among groups. For example, both the meat and bread groups provide
substantial amounts of iron; however, a milligram of iron from the meat
group costs more than a milligram of iron from the bread group.

The food groups in the thrifty plan, as well as in the other three plans

tevised in 1974, are shown below with the common foods included in each.
Commercially processed foods and commercially prepared mixtures are

included in the group containing the main ingredient (other than water).

Milk, cheese, ice cream: Milk--whole, low-fat, skim, buttermilk,
flavored, dry, evaporated, condensed; cheese; ice cream; ice’
milk; yoghurt.

Meat, poultry, fish: Beef, veal, lamb, pork (includes bacon and salt
pork); variety meats such as liver, heart, and tongue; luncheon meats;
poultry; fish; shellfish.
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Dry beans and peas, nuts: Dry beans of all kinds, dry peas, lentils,
soybeans, peanuts, peanut butter, tree nuts.

Potatoes: White potatoes.

Citrus fruits, tomatoes: Grapefruit, lemons, limes, oranges, tangerines;
tomatoes. S

Dark-green and deep-yellow vegetables: Broccoli, chard, collards, kale,
spinach, other dark greens; carrots, pumpkin, sweetpotatoes, yellow
winter squash. .

Other vegetables, fruit: All vegetables and fruit not included in other
groups, such as asparagus, beets, brussels sprouts, cabbage, cauliflower,
celery, corn, cucumbers, green lima beans, snapbeans, lettuce, okra,
onions, parsnips, peas, peppers, rutabagas, sauerkraut, summer squash,
turnips; apples, avocados, bananas, berries of all kinds, cherries, dates,
figs, grapes, melons,. peaches, pears, pineapple, plums, prunes, raisins,
rhubarb,

Flour: Flour, meal, mixes for the preparation of bakery products.

Cereal: Cereals, including ready-to-eat cereals; rice, hominy, oats,
noodles, macaroni, spaghetti, bulgur, buckwheat,

Bread: Commercially prepared bread, rolls (not sweet), biscuits.

Bakery products: Commercially prepared crackers, cookies, cakes, pies,
doughnuts, sweet rolls; mixtures that are mostly grains.

Fats, oils: Butter, margarine, mayonnaise, salad dressing, salad and

cooking oils, shortening.

Sugars, sweets: Sugar--granulated, powdered, brown, maple; molasses;
sirup; honey; jams; jellies; preserves; powdered and prepared desserts;
candy.

Accessories: Coffee, tea, cocoa. Punches, ades, nectars, soft drinks,
carbonated and uncarbonated fruit drinks. Baking powder, yeast,
vinegar, artificial sweeteners, salt, condiments.
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The Thrifty Plan and Food Consumption Patterns

Food consumption patterns 7/ for all-sex-age categories provided the

RDA _§/ for protein, vitamin A, thiamin, riboflavin, niacin, vitamin B,,,
and ascorbic acid. However, patterns for some categories were short in
certain nutrients as follows: :

Nutrient Sex-age category
Calcium Teenage girls; women;

men, 55 years and older

Iron _ Infants; children, 1-
2 years; teenage girls;
women, 20-54 years

Vitamin 36 ji/ Teenage girls; women;
men, 55 years and older

Magnesium 9 / ALl 12 years and older

Fat in consumption patterns of older teenage boys, of men, and of women
20-54 years of age provided more than 40 percent of food energy--the
upper limit for fat allowed in the plans. The number of eggs in the
patterns for all persons over 9 years exceeded the limit of four per
week set for the planms.

In developing the plan, adjustments to consumption patterns were

required to meet nutritional goals. These adjustments involved

the use of less meat, poultry, fish, and eggs and more dry beans and

peas, nuts, and grain products. Amounts of selected food groups in the

food consumption patterns, the thrifty plan, and the economy plan for a week for
the average family of four in the Food Stamp Program are shown in Table 4.

In estimating the nutritive value and the cost of the plan, it is
assumed that families following the plan select the kinds and amounts of
foods in each of the food groups that the survey households selected on

7/ See page 14 for information on the derivation of food consumption
patterns.

8/ RDA were increased by 5 percent in evaluating food patterns for
the plan to allow for nutrient loss associated with the discard of a small
amount of edible food discarded as plate waste or because of spoilage and
the like. g

_9/ Evaluation based on rough estimate of content of food making
up food consumption patterns. Content of this nutrient in many foods
in the patterns is not known.
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the average.

The average amounts of the hundreds of foods selected

by survey families are believed to provide the most reliable basis

for food guides such as this plan to be used nationwide.
selections are not useful in interpreting the

they include all foods used by any of
foods than any single family uses. A
family of four typical of those foods
in Table 3. Sample menus for a month
required to prepare them for a family
being developed and will be available
Economics Institute.

The Thrifty Plan and the Economy Plan

The amounts of most food groups
four are more like those in the
the amounts in the economy plan
plan, the thrifty plan contains
and less eggs, dry beans, potatoes,
and grain products.

However, such
plan to families because
the survey households--many more
list of commonly used foods for a
used in costing the plan is shown
and lists of foods with amounts
of four following the plan are
from the Consumer and Food

in the thrifty plan for the family of
average consumption pattern than are

(Table 4).
slightly more meat,
dark-green and deep~yellow vegetables,

Compared to the economy
poultry, and fish

Nutritional Quality of the Thrifty Plan

The thrifty plan provides the nutritional goal of the RDA plus 5 perceht

for food energy, protein,

riboflavin, niacin, and ascorbic acid;
(See Table 5.)

40 percent of the food energy.

calcium, ironm,

vitamin A value, thiamin,
and fat provides no more than
Nutritive values for

average selections of foods within food groups 10/ were assumed in

evaluating the plan.

The higher iron enrichment jevel for bread and

flour proposed by the

Food and Drug Administration in 1973 was assumed in the development of

the plan.
for iron will not be met by the plan

1f that enrichment level is not adopted, the nutritional goal
for young children, teenage girls,

and women of childbearing age, when average selections within food

groups are made.

heart, kidney,
vegetables, dried fruit,

However, the goal can be met
selection of foods providing important amounts of
lean meats, shellfish, dry beans, dry peas,
cereals with iron

through the frequent
iron, such as liver,
dark-green

added, and molasses. Plans for

all sex-age categories provide iron in excess of the amount specified by

the NAS-NRC as likely to be furnished by a
or iron/1000 kcal--when current enrichment 1evels are assumed.
infants and children 1 to 2 years of age.

cereal is recommended for

The vitamin Bg, vitamin Bj2,
the plan is not known.
provided by the plan.

10/
used.

Nevertheless, a rough estimate was
Foods in the thrifty plan (and the three more

balanced .and variet diet--6 mg

and magnesium content of many foods in

made of levels

See page 15 for information on nutritive values of foods
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expensive plans) furnish more than the RDA for vitamin B;, but do

not meet the RDA for vitamin B, and magnesium for several sex-age
categories. Plans that meet the nutritional goals for vitamin Bg

and magnesium can be developed using the food composition data
available, but such plans contain large amounts of vegetables, fruit,
and cereal--two to three times as much as consumed by some sex-age
categories in 1965-66. Such distortion of food consumption is not
justified on this basis. Therefore, 80 percent of the RDA for

vitamin Bg and magnesium was used as the basis for goals in developing
all of the USDA food plans.

Phosphorus levels of foods in the plans were not calculated but are
believed to be well above the RDA. Iodization of salt is the most
efficient way to supplement dietary iodine. It is recommended, therefore,
that iodized salt be used in households. '

The requirement for vitamin D for normal persons can be met by exposure
to sunlight. However, for infants and elderly persons whose activities
limit their exposure to sunlight, the allowance should be provided in
the dilet by such foods as eggs, liver, butter, and milk fortified with
vitamin D or by supplementation.

Insufficient reliable information is available on the content in foods
of the three other nutrients for which RDA are set--vitamin E, folacin,
and zinc--to make reliable estimates of levels provided by the plans.

- Food plans developed to meet the RDA would be expected to provide

generous amounts of nutrients for most persons. The NAS-NRC states that
the basis for the RDA is such that 'even if a person habitually consumes
less than the recommended amounts of some nutrients, his diet is not
necessarily inadequate for those nutrients."” (See footnote 4/.)

Allowances are not specified by the NAS-NRC for some dietary factors
of adequate diets. An example 1s linoleic acid, an essential fatty
acid found in large concentrations in many oils that come from plants.
Notable exceptions are olive oil and coconut oil. Margarines, salad
dressings, mayonnaise and cooking oils are usually made from one or
more vegetable oils. Also, dietary fiber is necessary for the normal
functioning of the intestinal tract. Good sources of fiber include
whole-grain cereals, fruits, vegetables, and legumes, such as dried
peas and beans.

Qther Economical Food Plans

In developing and estimating costs for the thrifty plan, the basic
assumption is made that families might be encouraged by nutrition
educators to change the amounts of food groups they use to achieve a



nutritious diet. But they might not have either the skill or the
opportunity to consistently select foods within food groups that
are more economical than those made on the average by survey house-
holds with relattvely low food costs.

The thrifty plan is only one of many combinations of food groups

that could be developed at extremely low cost. Amounts- of food groups
in consumption patterns could be changed in other ways to provide
nutritious diets. While such combinations would deviate further than
the thrifty plan from food consumption patterns, they might be accept-
able to some households. )

Other plans at the same or lower cost than the thrifty plan could be
developed if selections of foods within food groups were limited to
only those foods which are the least expensive, rather than selections
typical of those of survey households. For example, the thrifty plan
contains some fluid milk, as was typical of the consumption of the
survey households. Nonfat dry milk costs only about half as much as
fluid milk, yet provides as much or more of most nutrients supplied

by fluid milk. Therefore, a plan that assumes the use of nonfat dry
milk exclusively might be developed at a cost lower than the cost of
the thrifty plan. Or a plan at the same cost as the thrifty plan might
be developed with only nonfat dry milk and more meat, poultry, and fish
and less dry beans and grain products than the thrifty plan.

Through guidance materials and nutrition education programs, families
using food stamps and other families wishing to economize omn food are
encouraged to, and may alter their consumption to, include only the
economical foods within the food groups. 11/ However, for purposes of
estimating the nutritive value ‘and the cost of a plan for use nationwide,
average selections of foods based on those made by survey families with
relatively low food costs are believed to be more reasonable.

11/ One USDA publication that provides informatiocn on food shopping
for consumers interested in economizing on food is ''Your Money's Worth
in Foods," USDA, HG-183. Single copies are available free from the Office
of Communication, U.S. Department of Agriculture, Washington, D.C. 20250,
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I1. Development of the Thrifty Food Plan

Procedures in Brief

Procedures used in developing the thrifty food plan are summarized
below: , *

1.

Selected households surveyed in 1965-66 that could Be-used to
show food consumption patterns of households that use food at
relatively low cost.

Estimated the average nutritive value per pound of each of 17
selected groups of foods 12/ used by survey households.

Updated prices paid by survey households in 1965-66 to 1974
levels using change in retail prices of foods in 171.S. cities
collected by the Bureau of Labor Statistics. Computed average
price per pound of food in each food group.

Estimated the amount of food groups used (as purchased pasis)
to prepare meals and snacks for a week for individuals in 12
sex-age categories and for pregnant and nursing women, using
survey data on household use of food and the food intake of
individuals.

Computed the food-energy provided by food used for each sex-age
category. and related it to the appropriate RDA. Then for each
category, adjusted amounts of food groups proportionately as
necessary to provide 105 percent of the recommended allowance
for food energy. These adjusted quantities are the food
consumption patterns used in food plan development.

Defined upper and lower limits on amounts of each food group to
be allowed in the plan. Defined any relationships among food
groups required for the preparation of foods into meals.

Defined the nutritional goals for the plan based on the RDA plus
5 percent. By increasing the RDA by 5 percent, sufficient food
is included in a plan meeting the goal to allow for a small
discard of edible food as plate waste, etc.

Determined a cost for the plan for each sex-age category to
assure that the general cost level was suitable for groups of
households on limited food budgets and there was an equitable
distribution of money for food among sex—age categories.

12/. Accessories, the 15th group shown in Table 1, was

considered as three separate groups--coffee, tea, and cocoa; soft
drinks. punches, and ades; and leavenings and seasonings--in
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|

to determine the optimum plan (combination 17 8roups of foods)

for each Seéx-age category. The optimum plan provided nutritional

goals within cost "and quantity limits with a minimum of deviation \

from the food consumption pattern (5 above), }

10. Prepared a3 Eypical list of foods for a family baséd on. (1) total

Model

A quadratic Programing model was used in development of the 1974-75
food plans. 13/ It selected the optimum Plan for each Séx-age category--

was minimized, The weights were set to cause deviations to be minimized
on the basis of the percentage change rather than change ip pounds of
food groups. The Squaring of weighted deviations resulted in small

A published Computer program 14/ was adapted in conjunction with the
development of the model. Food economists, nutritionists, and mathematiciang
selected and Prepared input data, defined the Specifications, derived

the equations, adapted the computer Program, and evaluated the results

of each trial run.

Data Used
Data required were as follows:
1. Food consumption patterns--amounts (pounds) of 17 food groups used

in pPreparing food for a week for each of 12 Seéx-age categories and
for pregnant and nursing women (categories).

13/ Model developed by Joseph L. Balintfy, University of‘Massachusetts,
in consultation with Brucy Gray, Judy P. Chassy, and Betty Peterkin, Consumer
and Food Economics Institute, Agricultural Research Service.

14/ Ravindran, Arunachalam, " Computer Routine for Quadratic
and Linear Programming Problems." Communications of the Association for
Computing Machinery, Inc., 15(9): 818, September 1972,
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2. Nutritive value of food groups--amounts of food energy and
nutrients provided on an average by a pound of each of the

17 food groups.
3. Price per pound of each of 17 food groups.

4. Nutritional goals--total amounts of food energy and 12 nutrients
to be provided by the plan for each of the categories.

5. Maximum cost of the plan for each of the categories.

6. Limits on quantities of food groups in plan for each of the
categories, :

Food consumption patterns.--The 1965-66 Household Food Consumption
Survey data were used to estimate quantities of 17 food groups for
the preparation of meals and snacks for persons in the sex—age categories.
Urban households used for estimating these quantities for the plan 4

were selected by the money value of food they used per person in a week.

Households were first put in order by the money value of food they
used (food costs) per person. Households from the 10th to the 25th
percentile, with food costs from $5.00 to $6.99 per person per week
in 1965-66, were-  used as the basis for food consumption patterns for
the thrifty plan. In-comparison, those from the 26th to the 49th
percentile, $7.00 to $8.99 food costs, were used as the basis for
patterns for the low-cost plan; those from the 50th to the 76th
percentile, $9.00 to $11.99 food costs, for the moderate-cost plan;
and those from the 77th to the 92nd percentile, $12.00 to $15.99 food
costs, for the liberal plan. Households with extremely low and high
food costs were excluded. Detailed information on food consumption
of these groups of households is presented in Household Food Consumption
Survey 1965-66, Report No. 17. (See footnote 6/.)

The households selected as a basis for consumption patterns for the
thrifty plan used food valued at or slightly above the cost of the
economy food plan--the cost level that was accepted by Congress for
setting the Food Stamp allotment. Food patterns of such households
represent a slightly more costly way of eating than persons using

the economy plan could afford, a way of eating that they might select:
if they had a little more money to spend for food. The median income
of the households with money value of food of $5.00-$6.99 was $5,190

in 1964; and about 80 percent of them reported incomes above the poverty
threshold. Two-thirds of the households had diets that were rated

good or fair--provided two-thirds or more of the amounts of seven nutrients
recommended at the time of -the survey; more than one-fifth of the house-
holds had diets that were rated good--provided recommended amounts of
nutrients.
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The share of food used by the survey households that was prepared for
each family member is not known. But amounts were estimated by using
information on the average amount of food eaten (intake) by individuals
classified by sex and age. (See footnote 5/.) To do this, average
intakes of foods: from the food groups for persons in the sex-age
categories were first weighted by the sex-age composition of the selected
households to estimate the average intake per person in the households.

. Then the ratios of the intakes for the various sex-age categories to the

estimated average intake per person in the selected households were applied
to the average amount of the food group used (in terms of weight as
purchased) per person by the selected households to estimate the amount

of the food used for various sex—age categories.

Amounts of the 17 food groups for each sex-age category were then .
increased or decreased proportionately to provide the nutritional'goal
for food energy--RDA pPlus a 5 percent allowance for food discard. '
(See page 16.) Total food energy for a sex-age category may have
differed from the goal for several reasons. For example, more or less
food may have been eaten than was required to provide the RDA; or the
discard of edible food due to plate waste, spoilage, and the like in
the household may have been more: or less than the amount allowed for
in the plan. 1In adjusting amounts of food groups to provide the food
energy goal, it was assumed that all food groups were equally affected
by such differences. The adjusted amounts of food groups for a sex-age
category make up the food consumption pattern for the category used in
the model as a basis for developing the plan to meet nutritional goals
for nutrients.

Nutritive value of food groups.-—Average nutritive values per pound
of 17 food groups used by selected survey households were used in

the model to estimate the nutritive value of various combinations of
food groups. Values were estimated for food energy, protein, fat,,
total saturated fatty acids, linoleic acid, oleic acid, carbohydrate,
calcium, irom, magnesium, vitamin A value, ascorbic acid, niacin,
riboflavin, thiamin, vitamin Bg, and vitamin Byy. For fatty acids,
magnesium, vitamin Bg, and vitamin By, estimates were based on values
for only a limited number of foods in the food groups.

Nutritive values for the edible portion of food per pound of food as
purchased, from "Composition of Foods...raw, processed, prepared,"
USDA, AH No. 8; "Pantothenic Acid, Vitamin Bg, and Vitamin By, in
Foods,' USDA, HERR 36; and unpublished data, were the basis for the
estimates. Values were adjusted, when necessary, for vitamin losses
during cooking. For meat, discard of drippings and one-half of the
separable fat were assumed. For bread and flour, enrichment levels
for thiamin, riboflavin, and niacin that became effective July 1975
were assumed; and for iron, the levels proposed in 1973 were assumed.




Prices of food groups.--Prices of food paid in 1965-66 by survey house-
holds selected for food consumption patterns (page 14) were updated
to 1974 levels using procedures for estimating costs described on page 20.

Nutritional goals.--The 1974 RDA provided the basis for the lower limit
for food energy and nutrients in the plans: RDA for food energy, protein,
calcium, iron, vitamin A value, thiamin, riboflavin, niacin, vitamin Bj2
and ascorbic acid; and 80 percent of the RDA for magnesium and vitamin Bg
for all sex-age categories. (See page 9.)

The lower limits for nutrients include an allowance of 5 percent above
the RDA (and above 80 percent of the RDA for magnesium and vitamin Bg)
to allow for some discard of edible food without jeopardizing the
nutritional quality of the diet. Such allowance is believed necessary
because some edible food is discarded in most homes in the preparation
of food, as plate waste or due to spoilage. (The discard of inedible
parts of food, such as peelings, bone, and excessive fat, and the losses
of vitamins in cooking, is allowed for in the nutritive values used in
evaluating the plans.)

Upper limits for food energy of 10 percent above the RDA were used

in development of the plan. Upper levels were not set for nutrients
except fat, which was limited so that it provided no more than

40 percent of the food energy. This level of fat is lower than found

in average U.S. diets in 1965-66, but higher than the level (35 percent)
recommended by the American Heart Association (AHA). In the 1974

edition of the Recommended Dietary Allowances the AHA recommendation is
mentioned, but a maximum level of fat in diets for the general population
is not specified by NAS-NRC. (See footnote 4/.) No limit on cholesterol
in the plans was imposed. However, eggs--a food containing considerable
cholesterol--were limited to four per person per week. See '"Fats in

Food and Diet," Agricultural Information Bulletin 361, for information
about the effects of dietary fat on health.

Maximum cost.--A maximum cost for each sex-age category was predetermined
to help assure that (1) there would be an equitable distribution of money
for food among sex-age categories and (2) the per capita cost of the new
plan would equal that of the economy plan. 15/

'To determine equitable costs for the sex-age categories, differences
among categories both in the basic cost of providing the nutritional
goals and in the cost of existing food. consumption patterns were considered.

15/ Ten percent of the U.S. households surveyed in 1955 used food
with a money value per person per week below the cost of the economy
plan at that time. Similarly ten percent of the households surveyed
in 1965-66 used food with a money value below the cost of the economy
plan.
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Such differences were approximated from the costs of two preplang--
combinations of food groups in the pattern changed as little as was
required to meet the nutritional goals, one at least cost and the other
with no limit on cost. Certain limits on quantities of food groups
were imposed, as described in the paragraph below. These preplans and
their costs were determined for each sex-age category by using the
quadratic programing model. Equitable costs were determined for the
categories by subtracting a constant proportion of the difference between
costs for the two preplans from the cost of the more expensive preplan.
The proportion used was set to result in the per capita cost of the
economy plan. :

Limits on quantities of food groups.--Upper limits of twice the amount
of food groups in the food consumption pattern and lower limits of
one-half the amount were imposed. Exceptions were the fat and sugar
groups, for which no more than the amount in the pattern was allowed,
and the soft drinks group, for which about half the amount in the
pattern was allowed. Few of these limits on quantities of food groups
were binding in the development of the plan.

Upper and lower limits on the ratio of the amount of flour to the amount
of leavening agents and. seasoningé were imposed. Certain other limits

on quantities of food groups were investigated but not used in developing
this food plan.

Assumptions Summarized

Several assumptions are basic to the model and the data used in
developing the thrifty food plan.

1. Average amounts of groups of foods consumed by households between
the 10th and the 25th percentile on a distribution of urban house-
holds (1965-66) by the money value of food used per person provide
a diet that is palatable to households.

2. A diet that conforms to an average food consumption pattern is
palatable; the greater the change from the pattern the less
palatable the diet becomes.

3. Equal percentage changes in the amount of various food groups
consumed will have equal adverse effect on palatability of the
diet.

4. Small change in the average consumption of several groups of

foods is preferable to a large change in the average consumption
of one group of foods.
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5.-

10.

11.

12.

13.

A pefson generally will not eat more than twice as much or less
than half as much of any food group as is consumed on the average
by persons of his 'sex and age.

Average prices.paid by households between the 10th and 25th
percentile on a distribution of urban households (1965-66) by

the money value of food used per person were representative of
those paid by households that might have used the thrifty plan

at the time of the survey. Such prices reflect the assortment

of container sizes and brands, the differences in quality of food
selected and the price levels of the stores of purchase used by ”
households following the thrifty plan.

The percentage change in a price paid for a food by survey
households since the time of the survey can be approximated by
the percentage change in the price collected by the Bureau of
Labor Statistics for that food or a similar food.

An equitable distribution of money for food for household members
allows for differences in their nutritional need and in food
consumption patternms.

A "nutritionally adequate' diet is one that is made up of a variety
of foods -that provides the RDA for nutrients for which adequate
reliable food composition data are available for determining

the content of the diet.

The nutritive value per unit of the food group based on average !

selections of foods within the group made by survey households
(1 above) best represents the nutritive value of selections
made by users of the thrifty food plan.

Households following the plan select a variety of foods within
each food group to provide the average nutritive value per unit
of food group (10 above).

The foods in a food group are sufficiently similar in nutritive
value to allow one food within a food group to be replaced by
an equal amount of another food in the group without seriously
jeopardizing the nutritional contribution of the group of foods
in the plan.

The variety of foods within groups is sufficient to allow most
families to select foods that they enjoy eating and can buy at
reasonable prices in stores where they shop or can obtain from
other sources.
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13.

14.

15.

‘Some discard of edible food will o

Amounts of foods to buy and to serve
easily in terms of 15 food groups tha
of individual foods actually used by

can be described more
n in' terms of thousands
survey families.

ccur 1in all households as
plate waste;, because of spoilage, and the like. :

Discard of edible food will occur for a food
the amount of that food in the plan.
amount of edible food to be congsumed {1

in proportion to
Five percent above the
8 allowed for discard.
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III. Estimated Costs for the Thrifty Plan .

U.S. average costs of foods in the thrifty plan are estimated each
month (See Table 2.) and released to agencies that use the costs as
economic standards. The costs are also released periodically in

publications prepared by ARS for leaders and consumers.

How Costs Are Estimated

Average prices paid for almost 2,000 different foods by households
across the country with relatively low food costs surveyed in 1965-66
(See page 14.) are used as a basis for the estimates. These average
prices reflect the assortment of container sizes and brands, the
differences in quality of food selected, and the price level of the
store of purchase for families who use food at relatively low cost.
Procedures used in updating costs of the plans with these prices are
as follows: '

1. Prices paid by survey households are updated by using the percentage
change in prices of a list of 93 carefully defined foods from the
time of the survey to the month of the gstimate. Prices for these
foods are collected each month by the Bureau of Labor Statistics
(BLS) from a representative ‘sample of stores in selected cities
across the counttry.

For example: Survey households used as a basis for the thrifty plan
paid an average price of 60 cents a pound for ground beef in 1965-66;
and the price for ground beef collected by BLS in August 1975 is

50 percent higher than the price collected by BLS in 1965-66. A
price of 90 cents (60¢ + 50% of 60¢) is used for ground beef in
figuring the cost of the thrifty plan in August. Prices of certain
other low-cost cuts of beef that were used by survey families, but
are not priced regularly by BLS, are increased by 50 percent also.
The percentage increases in the BLS price for other beef cuts are
used to update prices paid by survey households for the numerous
remaining cuts of beef they used. ‘

2. The updated prices for foods in each food group for the thrifty plan
are weighted by the average amounts of foods used by the survey
households to derive a price per unit--pound, quart, or dozen.

3. The prices per unit are then multiplied by the number of units of
food groups in the plan for each sex-age category (Table 1) to
determine the cost of foods from each food group.

-



4. Costs for the food groups for each category are totaled. These
totals, rounded to the nearest 10 cents, are released as the cost
of food at home for a week. Unrounded weekly costs are multiplied
by 4.333, then rounded to the nearest 10 cents, to estimate the
cost for the month. :

The August 1975 costs for the thrifty plan are shown in Table 2.

The Cost of the Plan for a Family

The cost for food at home for a famil§ following the thrifty plan can
be figured using Table 2 as follows: A

1. Find the weekly cost for each person eating from family food
supplies. List the amount opposite the age and sex of each
person as follows:

e For family members who eat all meals at home (or carry meals
from home, such as lunches or picnics), use the weekly cost
given in Table 2.

e For family members who eat some meals out, deduct 5 percent
for each meal not eaten at home from the cost in the table.
For example, if a child eats lunch out five times a week,
subtract 25 percent, or one-fourth, of the cost shown for
the child's age group.

e For guests and others who occasionally eat with the family,
list 5 percent of the cost in the table for the proper age
group for each meal. Suppose grandmother eats her midday
and evening meals with the family every Sunday. Add 10
percent, or one-tenth, of the amount for women of her age.

2. Next, total the costs listed and adjust the total if there are
more or fewer than four persons usually eating at the family
table. Costs in Table 2 are for individuals in families of
four persons. Adjustment 16/ is necessary because large families
tend to buy and use foods more economically than small families.
If the family has-- '

1l person...c.oeeeccces .,add 20 percent

2 PErSONS..cesvevasans add 10 percent

3 persons........ s....add 5 percent

4 PErSOMS....iveauoaens use as is-.

5 and 6 personsS....... subtract 5 percent
7 or more persons.....subtract 10 percent

16/ Information on the derivation of the adjustment factors

is available upon request from the Consumer and Food Economics Institute.

—
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Table 1.--Thrifty Food Plan

Amounts of Food for a Week 1/

Milk, Meat,, Dry beans |Dark-green, | Citrus Other . Other | Fats,|Sugar,
Family member cheese, pouttry, |Eggs |and peas, |deep-yellow| fruit, |[Potatoes|vegetables,|Cereal Flour | Bread| bakery | oile |sweets [Accessorie:
ice cream 2/| fish nuts 4/ | vegetables [tomatoes [ fruit products ' s/
gt I No Db Ib b | b b Lb Ib L b Lo b b
Child: : - -
7 months to 1 year 4.95 .39 1.2 .15 R5% .55 .09 2.4 1.02 M\ .02 .08 .04 Lok .19 .05
1-2 years 3.30 .83 3.3 AT .22 .89 .65 2.26 1.02 6/ .31 .78 L2 .30 .37
3-5 years 3.5k .95 2.5 .28 .20 .92 .88 2.28 1.03 .37 .9k .53 ' .38 .Th .59
6-8 years 4,22 1.27 2.4 R .22 1.10 1.23 2.50 1.12 .62 1.k2 19 .51 .94 .8y
9-11 years 4.92 1.61 3.4 .53 .28 1.52 1.48 3.38 1.34 .81 1.82 1.10 .60 1.20 1.10
Male:
12-14 years 5.18 1.79 3.6 .67 .33 1.5 1.59 3.30 1.22 .81 2.07 1.13 .77 .21 - 1.bs
15-19 years 5.08 2.35 4.0 .43 .32 1.70 2.10 3.43 .98 .99 2.36 1.46 1.00 1.05 - 1.73
20-54 years 2.57 3.03 Lo Lk .39 1.80 2.02 3.69 .8 .92 2.29  1.33 .95 .86 1.2h
55 years and over 2.37 2.ks 4.0 .25 .51 1.85 1.75 3.1 1.09 .80 1.90 .12 .79 .94 .13
Female:
12-19 years 5.35 1.80 3.8 .28 b2 1.7k 1.22 3.61 .T2 .76 1.k49 84 .51 .Th 1.36
20-54 years 2.81 2.4 k.o .27 .52 1.86 1.51 3.9 .90 67 1. 61 .57 .57 1.18
55 years and over - 2.85 1.8k 4.0 .19 .60 2.02 1.26 3.73 1.12 .68  1.30 .58 .37 RS .66
Pregnant 5.25 1/ 2.69 k.o RY .56 2.17 1.8 4.03 1.13 .58 1.l - .66 .59 .58 1.48
Nursing 5.25 1/ 3.00 4o .38 .57 2.36 1.92 Y.27 .98 .63 1.56 .82 .80 .15 1.5k

1/ Amounts are for food as purchased or brought into the kitchen from garden or farm to prepare all meals and snacks for the week.
Amounts allow for a discard of sbout 5 percent of the edible food as plate waste, spoilage, etc.

2/ Fluid milk and beverage made from dry or evaporated milk. Cheese and ice cream may replace some milk. Count as equivalent to a quart of fluid milk:
Natural or processed Cheddar-type cheese, 6 oz.; cottage cheese, 2-1/2:1bs.; ice cream or ice milk, 1-1/2 quarts; unflavored yoghurt, 4 cups.

Bacon and salt pork should not exceed 1/3 pound for each 5 pounds of this group.

£

Weight in terms of dry beans and peas, shelled nuts, and peanut butter. Count 1 pound of canned dry beans--pork and beans, kidney vmnbm. etc.-~
as .33 pound.

2

Includes coffee, tea, cocoa, soft drinks, punches, ades, leavenings, and seasonings.

12

Cereal fortified with iron is recommended.

N

For pregnant and nursing teenagers, T quarts is recommended.
USDA-ARS-CFEI 8/75




Table 2.--Cost of Food at Home Estimated for the Thrifty Food Plan ;/
August 1975, U.S. Average

Cost for--
Sex-age .groups 1 Week - 1 Month
Dollars Dollars
FAMILIZES
Family of 2: 2/
20-5U JEALS +iiettereeetncretncanaroosensanocenses cee 22.70 98.00
55 years and OVET .u.e.ecescencsoscancscossascsoacns 20.20 87.50
Family of U:
Couple, 20-54 years and--
-Zhildren, 1-2 and 3-5 JEAIS ..vevrececocncnvensose . 31.90 138.40
-children, 6-3 and 9-1l YEATIS .v.veveeerennoeronnnns 38.60 166.90
Household receiving food stamps.3/ .cevveveennereenns. 35.70 154,50
INDIVIDUALS E/
child:
7 months to 1 year ......e.... eeeeaen esenicasenons 4. 4o 19.30
12 JOAYS .vevisesnasnoceanoessococsssasosnscsocsnesee . 5.10 22.30
325 FEAYS tvevrtesccassocacerosscnscasnoncannsennsns. 6.20 27.00
B8 FEAYS +vueeriseersecsacnnassacsassacnsssesssscecse 8.00. ' 3k.50
=11 YEATS +vetecrccosencososssassansscencssnsnsoane. 10.00 43,30
Male: v
12-14 years ...... e cteceececoceesasecaanens cereenns 10.70 46.30
15219 YEATS vt vevroretonoanssocascocscossacansonese. 11.80 51.10
20-5U F@AYS tuiietiitetttetoncctcecttanestonaconaare. 11.ko L9.20
55 YEArS ANG OVET 4ieeeereesnnenonnnososoacasnsnsnns 10:10 43.60
Temale: p
12-19 JEATS 4euveeeeaceoeasnsonsccoancassnsasnnsnnne. 9.50 41.20
20-54 JEATS vevvverrreoencesocessacnssossosanssnness 9.20 39.90
55 years and OVer ..u.iuiieececcescoveansesosvosesannns 8.30 35.90
Preagnant .c...ecceiecanan teeesacieeccsasanesastransnan - 11.ko L9.30
12.10 52,60

NUXrSiNgE .ececececescesoceasesacsoossscsscascsnsscassas

1/ The cost of the food plan was first estimated by using the average price per pound

of each food group paid by urban survey families with relatively low food costs

in 1965-66. These prices were adjusted to current.lévels by use of "Estimated

Retail Food Prices by Cities" released periodically by the Bureau of Labor Statistics.
Ten percent added for family size adjustment. 3ece footnote U,

2/

3 Costs are for average sex-age composition of survey households of four persons,
National Survey of Food Stamp and Food Distribution Reeipients, November 1973,

E/ The costs gZiven are for individuals in lY-person families, For individuals.in other

size families, the following adjustments are suggested: l-person--add 20 percent;
2-person--add 10 percent; 3-person--add 5 percent; S-or6-person--subtract 5 percent;
7-or-more-verson--subtract 10 percent.

-~
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Teble 3.--Food List for a Month Based on the Thrifty Food Plan
Average U-Person Household Receiving Food Stamps

Milk (includes nonfat dry milk) 5b qt Fruit, canned........... N 5-1/2 1b
CREESEC.arreereesseneesnnsansanes U=3/L 1b " PFruit Jjuice, canned........... 2-.1/2 1b
1CE CrEAM...coeserecrncannasses 6 qt Lettuce, salad greens......... L 1b
- P-Y=3 o creeseses 13 1b CabbAgE. v vaeiiresaasnsrnansss 2-1/2 1b
PorkKe.coveaans Ceteereensnaseses 6-1/2 1b Other fresh vegetables..... ee. T=1/2 1b
Vériety MEAL . eevverenvacncsoans 3=1/2 1b Snepbeans, canned.......ce00.. 2 1b
POULtTY . vevrvarersnscanannsass T 1D Green peas; canned....... e 211
FASH. ttererrnennennen ciieres. 21D Other canned and frozen
vegetables, vegetable soup... T 1lb
) o7~ £ Y ceecerenne ceees 5 doz
Flour and mixes........... eees 12 1b
Dry beans........ teevenseeneses 2=1/2 1b
, . Cornmeal....coeessocescesasess 3 1b
Mature beans, canned........... U4 1b
: _ Rice or pasta....... Ceerenaees 6 1b
Peanut DULLer....covveeeeeesess 2-1/2 1b ,
‘Ready-to-eat cereal,
CArTOtS. s cecevesrosssesasTeoess 31D other cereal.....ccovuseenars 8 v
Dark-green leafy vegetables.... 2 1b Bread...ccceveeeneeecarcnnes .. 261
Othéi dark-green and Crackers....ccooeesasse cereeas 2-1/2 1b
deep-yellow vegetsbles....... 1-1/2 1b :
Other bakery products;
Citrus fruit or Juice......... 17 1b soups, mainly rice or pasta.. 11-1/2 1v
Tomatoes, tomato products..... 9 1b Margarine, butter............. 5 1b
Potatoes........ A -1 S L Shortening, oil or
salad dressing...... cesssesse 5 1b
ADPLES.c i enneecccrerarsnnnases 8-1/2 10
SUBBT . ceciossonnsnns teeeessess 8 1b
BANANAS..cocvesssscssssrsacnse S 1b
Other SweetS.....ceceveesassss 5=1/2 1b
Other fresh fruit............. 8-1/2 1b

Note: Provides for the average food needs (aé suggested in the thrifty food plan
for men, women, and children of different ages) of h-person households receiving food
stamps, National Survey of Food Stamp and Food Distribution Progrem Recipients,

November 1973.

In addition to foods listed, most familieg use some other foods:

coffee, tea, cocoa, soft drinks, punches, ades, leavening agents, and seasonings.

Approximately 5 percent above the cost of the foods on the list is allowed for purchase
of these foods when costs for the plan are estimated.

USDA-ARS-CFEI 8/75
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Table 4.--Food Consumption Pattern, Thrifty Food Plan, and Economy Food Plan

Average L-Person Household Receiving Food Stamps 1/

Quantity per household per week

Food Thrifty Econon

Food- group consumption food food

. _pattern 2/ plan plan

Milk, cheese, ice cream ;/;..;....... quart 1k.1 ‘ 15.2 16.0
Meat, poultry, fishi..vevee... eeeesespound 12.9 7.4 7.0
EgES-vvveerennnenn Cevenan Ceeteereinainn dozen 1.6 1.1 1.?
Dry beans and peas, nuts L/.......... .pound 1.0 1.4 7‘1.8
Potatoes.....ece... beecoaas et esenanen pound 5.2 5.5 10.L4
Dark-green, deep-yellow vegetables....pound 1.5 1.5 3.4
Citrus fruit, tomatoes.......eovee... .pound 6.8 6.0 6.1
Other vegetables, fruit......... «ves..pound 14.2 12.6 11.8
Grain products 5/.....icvvevevune.....pound 8.5 11.4 11.8
Fats, oils...... e teeeeeeee e ....pouﬁd 2.k 2.4 2.2
Sugar, sweetsS.......veuun. ceereees ....pound 3.4 3.1 2.4

1/ Sex-age composition of household based on National S

Distribution Program Recipients, November 1973.

urvey of Food Stamp and Food

2/ Based on food consumption of urban survey households that used food valued at or
slightly above the cost of the economy plan, 1965-66.

3/ Fluid milk, or its calcium equivalent in evaporated milk, dry milk, cheese, and

ice cream.

3/ Weight in terms of dry beans and'peas, shelled nuts, and peanut butter.

5/ Weight in terms of flour and cereal

USDA-ARS-CFEI 8/75
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PART C

THE EFFECT OF HOUSEHOLD SIZE ON THE COST
OF DIETS THAT ARE NUTRITIONALLY EQUIVALENT

Prepared By
Richard Kerr and Betty Peterkin
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Summary

Large households tend to buy and use food more economically than small
households. The magnitude of these economies was estimated from the
cost of nutritionally equivalent diets among households of different
sizes from a nationwide survey. Economy of scale factors based on
results of the study will be used in estimating the cost of food at
home for families of different sizes following the USDA family food
plans, starting in August 1975. The new factors differ from those
used earlier for only households of six persons.
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THE EFFECT OF HOUSEHOLLC SIZE ON THE COST
OF DIETS THAT ARE NUTRITIONALLY EQUIVALENT

Introduction

Costs are estimated monthly for the USDA family food plans at different
levels of cost (1). Estimates are presented for food at home separately
for individuals in 12 sex-age categories and for pregnant and nursing
women (Table 1). From these estimates, costs for households of dif-
ferent size and composition are now figured by (a) totaling costs

shown for individuals of the sex and age of household members and

(v) adjusting the total if there are more or fewer than four people

in the household. Costs shown are for individusls in b-person nouse-
holds, and adjustment is necessary because large households tend to

buy and use food more economically than small ones. Adjustments for
households of different sizes are as follows:

1l PErSON...ceacsssceccannnnes add 20 percent

2 PErsONS.....ceceeeeesssssss.add 10 percent

3 PErSONS...eveeceoass ve.....add 5 percent

L persons......cceneeeeenns ...use as is

5 PerSONS....cccoeees sesennas subtract S5 percent
6 Or mMOTre PErsSONS...c.occeses subtract 10 percent

These household size adjustment factors, or economy of scale factors,
were derived using data on food corsumption and diet quality for groups
of nonfarm households surveyed in 1955 (2). Economy of scale studies
(unpublished) were made with data for groups of households surveyed in
1965 (3) but adjustment factors were not revised based on these studies.
Recently a study using regression analysis with data for over 4,000 non-

farm households surveyed in 1965 was made. Results of this study, reported

here, are the basis for household size adjustment factors to be used in
estimating household costs for food plans starting August 197S5.

Generally less money is spent for food per person in large households
than in small households. Studies of household food consumption and
expenditures over several decades have substantiated this fact. It is
hypothesized that lower food costs per person in large households result
in part because large households can buy and use food more economically
than small households: (a) Large households buy food in larger quanti-
ties at lower unit costs. (b) They use food more efficiently with less
spoilage and other food discard than smaller hcuseholds, and_(c) they
may be more likely to use other good food management practices because
of lower per capita income, frequently found in lagge households.
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A study of prites paid by urban households. surveyed in 1965 showed

that on the average large households paid lower prices per pound than
small households for similar foods (4). One-person households paid
prices that were 1l percent higher, and 2-person households raid prices
that were 7 percent higher than 6-person households paid, based on costs
for a market basket of about 400 foods.

In addition to economies in buying and using food, many other factors
affect food costs among households of different sizes. Some of these
are differences in household buying power and differences in the kinds
and amounts of food needed because of the sex and age of household
members. In turn, the cost of food used may influence the nutritional
quality and palatability of the diet. : ’

In this study an attempt is made to measure economies associated with
buying and using food that occur in households of different sizes that
have similar (a) buying power, (b) food needs, measured in money value,
and (c) nutritional quality of diets. Palatability of diets could not
be considered because measures of palatability are not available from
the food consumption survey data.

Sample Households

Households were selected from those surveyed in the nationwide Household
Food Consumption Survey, Spring 1965 (3). They consisted of 4,376 urban:
and rural nonfarm households that reported money income, after Federal
and State income taxes were deducted, above the Federsl poverty
threshold 1/ (5).

The average household size of sample households was 3.25 persons, when
one person was counted as 21 meals from.the household food supply during
a week. (See Glossary.) Less than 10 percent of the households were
large--had six or more persons (Table 2). About 10 percent were l-person
and 28 percent were 2-person households.

Homemakers in sample households of all sizes had an average of about 11
Years of formal schooling. The average age of homemakers in all house-
holds studied was 43 years. Homemekers in 1- and 2-person households
were somewhat older, averaging 57 and 51 years, respectively; those in
L-person households and larger ones averaged less than L0 years.

;/ A preliminary study of about 1,000 households with incomes below the
poverty threshold showed a slightly greater differential in per capita
cost of nutritionally equivalent diets between h-person households and
smaller households than reported here. Results were neither suffi-
ciently different from those found here nor sufficiently conclusive
to warrant the use of different households size adjustment factors
for food plans at lower cost levels. '
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Sample households used food with an average money value of $10.18 per
person per week in 1965. The average money value of food used per
person in small households was greater than in large ones: l-person
households, $13.19; L-person-households, $9.26; and T-person house-
holds, $7.21 per person per week. Only about one of seven households
in the sample used food valued at less than the cost of the low-cost
food plan at the time of the survey.

Food costs for many households were higher than necessary Jjudged by

the quantity of edible food brought into the kitchen for use during

the week that must have been discarded. The amount of discard for

many households appears to have been large, based on the food energy
(calories) provided by food brought into the kitchen for use in pre-
paring meals and snacks relative to the recommended amounts of calories
for household members. On the average, sample households brought food
into the house that provided calories about 50 percent above recommended
allowances. Higher food energy levels were associated with high money

- value of food per person (Tables 3 and L).

Some calorie overages are to be expected. Calories are calculated for
the edible parts of food as brought into the kitchen for use during the
survey week. Some discard is unavoidable--such as food that sticks to
cooking utensils or dishes. Some discard of edible food may even be
desirable--drippings and excess fat from meat, for example. What appear
to be excesses in calorie content of diets may have been required in
some households because members were very active. If excesses in
calories in a household diet were not accounted for by the discard of
edible food or unusually high food energy needs, they may have contri-
buted to overweight of some household members.

High food energy levels were associated with smaller households and
with those with older homemskers (Tables 2 and 4). High food energy
levels in small households that reflect discard of edible food may
also reflect inefficiencies in the use of food that this study is
attempting to measure.

Fifty-four percent of the household diets provided the Recommended
Dietary Allowance (RDA) set by the National Academy of Sciences-National
Research Council in 1963 (6) for the seven nutrients studied. An addi-
tional 22 percent provided recommended amounts of six of the nutrients.
Very large households were least likely to have diets that met the RDA
for the seven nutrients studied as follows:

Household size Household diefs
meeting RDA

Persons Percént
One 55
Two 57

Three ' 56
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Analysis

Four 55

Five 51
Six ) L2
Seven or more Ls

Multiple regression techniques. were used to’determine:the différence in

food costs among households of different sizes attributable to economies
of scale as distinct from buying power, nutritlonal quality of’ dlet and

sex-age composition of the household.

The cost of the household diet in this study is defined as the money:

value of all food used at home or carried from home per person per week,

or per 21 meals. (For further explanation of these-and.other terms, see

Glossary, page 21.,) Buying power of households is indicated by money
income after taxes per person.

The cost of the low-cost food plan, not adjusted for economies of 'scale,

was used as a proxy variable for the sex-age composition'of ‘different

size households.

The food plan cost per person’ for each household was

calculated by weighting the cost of. the:plan fdr-persons of the-sex and
age of household members by the number of meals eaten by the-household
members from the household food supply during the week of the survey.
This cost is 2 measure of the cost of food required to meet the nutri-
tional needs of the household as. determined: by its sex+age: composition.
The food plan cost is particularly well suited for-use in this"study
vhere interest in household composition is limited to its effect on
the amount of money required for food.

The nutritional quality of household diets was. measured six ways.

1.

Diet score.--Sum of percentages of the Recormended.Dietary

Allowances (1963) for food energy and seven nutrients for
household members provided by the food used in the household.
A maximum of 100 percent for food energy or any nutrient was
used. A scoring system similar to this was used by Madden
and Yoder in their study "Program Evaluation: Food Stamps
and Commodlty Distribution in Rural Areas of Central
Pennsylvania" (7).

Number of RDA met.--Number of nutrients for which food used
in the household provided at least the Recommended Dietary
Allowance for household members.
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3. Nutrient density ratio (NDR) .--Sum, for seven nutrients, of
ratios of nutrients per 1,000 calories in household diet to
nutrients per 1,000 calories in RDA for household members.

A maximum ratio of 1.0 for any nutrient was used. The concept
of nutrients per 1,000 calories, basic to the nutrient density
ratio, has been used by the Committee on Food Standards and
Fortification Policy of the Food and Nutrition Board of the
National Academy of Science-National Research Council. This
group was requested by the Food and Drug Administration to
recommend guidelines for variocus categories of processed

food (8). The concept has been recommended as basis for

an index of quality of foods by R. Gaurth Hansen (9) (10)

and as a nutrition labeling tool by M. J. Babcock (11).

4. Number of NDR of 1.0.--Number of nutrients for which the
household diet had an NDR of 1.0 or more.

S. Food energy per nutrition unit.--An expression of food
energy in the household diet in relation to the RDA for
food energy of household members.

6. TFood energy level (FEL).--A varietion of food energy per
nutrition unit in which household diets with more than
4,350 calories per nutrition unit (150 percent of the RDA)
were scored at the 4,350 calorie level. It is assumed that
food energy levels up to 150 percent of the RDA may contri-
bute positively to the nutritional quality of the diet of
households, especially those in which some members are very
gctive. The level also allows for discard of drippings and
excess fat from meat and some discard of edible food as plate
waste, spoilage, etc. :

Any of these systems for measuring quality of diets, which were used here
for statistical convenience, have shortcomings. Systems in which values
for selected nutrients are added together to give a total score, as in
measures 1 and 3, assume it is equally important that the diet contain
recommended amounts of each of the nutrients. They rank a diet that is
slightly below recommended levels for several nutrients the same as a
diet well below the recommended level for a single nutrient. Systems
that show only the number of nutrients for which diets meet specified
levels, as in measures 2 and L4, give equal importance to meeting the
allowance for each of the nutrients but no impertance to how short of
the allowance the diet may be. Measures 5 and 6 recognize levels of

a single dietary component and disregard all others.

The five measures of nutritional quality of diets selected for use in
the analysis were (1) diet score, (2) number of RDA met (3) nutrient
density ratio (NDR) (L) food energy level (FEL) with NDR and (5) FEL

with number of NDR of 1.0.
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The diet score and the number of RDA met probably tend to overestimate
the quality of diets actually consumed. Nutritive values of household
diets, based on food as brought into the kitchen, include nutrients

from some food that is not agtually consumed. For example, no allowance
is made for spoilage and discard of edible food in the preparation of
food, as plate waste, etc.

By combining NDR and FEL,. an attempt was made to measure the quality

and the quantity aspects of the diet. The NDR measures the balance

of nutrients-and food energy (calories) in the diet. However, a diet
with a high NDR may not contain sufficient food to meet allowances for
nutrients or food energy. A diet that has both a high NDR and adequate
food energy level has good balance, or quality, and contains a sufficient
quantity of food to provide recommended amounts of nutrients and calories.

Although an FEL of 150 percent of the RDA for food ener » the maximum
rating used here, may be needed by some households, it Is more than most
households probably require. A food energy level of 150 percent of the
RDA (based on food brought into the kitchen for use during the week)
probably indicates that an excess of food was purchased except in unusual
circumstances. Some such circumstances might be (a) the household used
large amounts of meat from which fat and drippings were not eaten or

(b) some household members were unusually active (see page 4). Therefore,
for some households the maximum FEL rating of 150 percent of the RDA for
food energy may indicate an inefficient use of food with excessive levels
of discard.

The relationship of money value of food per person and household size
was studied as follows:

1. Households were classified (a) by household size and (b) by
money value of food used per person. Means and standard
deviations of household characteristics and measures of
quality of diet for each class were determined (Tables 2
and 3). .

2. Correlation coefficients between money value of food per
person and household characteristics and measures of quality
of diet were determined (Table k).’

3. Stepwise multiple regressions were run on money value of
food with respect to household size, income per person,
cost of the low-cost food plan, and the nutritional quality
of the diet measured in each of five ways (Tables S to 9).
Regressions were run separntely for the total sample and
for T household size categories. Regressions for the total
sample frequently are not well suited to establishing economies
of scale because econocmies are irregular from one household
size to another.
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4. Using results from regressions, described in 3 above,
the money value of food per person in households of
different sizes was determined when income per person,
cost of the food plan per person, and nutritional quality
of diet were held constant at the means for the total
sample of U,376 households (Table 10).

5. Household size adjustment factors, based on money value
of food per person in households of different sizes were

determined (Table 10).

. Results

In most regressions less than half of the variation in the money value
of food was explained by household size, income per person, cost of the
food plan and nutritional quality of the diet (Tables 5 to 9).

Of the regressions using the five measures of nutritional quality of diets,
those using NDR as the measure explained the least of the variation in the

money value of food (Table 7). Regressions using FEL with NDR and FEL with
the number of NDR of 1.0 as the diet quality measures explained the most

(Tables 8 and 9).

The effect of houséhold size on money value of food per person was signi-
ficently different than zero at the 1 percent level for most regressions..
It was not significant even at the 5 percent level for some categories

of large households (Tables 5 to 9). The number of large households in
the sample was relatively small. Also there was undoubtedly great varia-
tion in food costs and factors affecting food costs among these large

households.

As hypothesized, there were differences in food costs among households

of different sizes that could be attributed to economies of scale relating
differences in prices paid and the way food was used as distinct from
buying power, sex and age of household members, and the nutritional
quality of diet. The economies were greater than those found in the
earlier study of cost advantages related only to prices paid by households

of different sizes. (See page 3.).

Household size adjustment factors, based on averages from the regressions
including the five measures of diet quality, rounded to the nearest 5
percent, will be used to estimate the cost of food at home for the USDA

family food plans:

1 PErSOM.scecnceconsosonanscnces add 20 percent

2 PErSONS....osseecsses Ceeseena edd 10 percent

3 PersONS....eeeec i evesesess..add 5 percent

L PErSONS....esvcsssssnssssenss USE BS is

S or 6 PErSONS..ecessscteess ....subtract 5 percent
7 Or mMOTre PEersSONS....ceoceecceccs subtract 10 percent




Conclusions

Household size adjustment factors were derived using regression analysis
with date on food consumption and quality of diets for over 4,000 non-
farm households surveyed in 1965.  Factors are identical to those derived
from group data from a survey conducted 10 years earlier, except the factor
for 6-person households was changed from "subtract 10 percent" to subtract

5 percent."

The data used in this study have some obvious shortcomings. The number

of large households in the sample is not sufficient for the development

of sound household size adjustment factors. The data are 10 Years old

and during that time the food consumption of households of all sizes and
incomes has undoubtedly changed somewhat. Also, changes since 1965 in
packaging of foods, the storage equipment in homes and other food marketing
and handling procedures have Probably influenced the way families buy and
use food. More recent nationwide data on food consumption and quality of
diets will not be available for a few years. Results of this study will

be used in estimating the costs of the food Plans until such data become

available.
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CFE (Adm.)-256

Table 1.--Cost of Food at Home 1/ Estimated for Food Plans
at Three Cost Levels, July 1975, U.S. Average

Cost for 1 week

- Cost for 1 month

Sex-age groups Low-cost | Moderate- ILiberal Low-cost | Moderate- | Liber;
plan ! cost plan! plan plan ! cost plan; plan
Dollars Dollars Dollars Dollars Dollars Dolla:

FAMILIES :

Family of 2: 2/

20-54 YeArS. ..t ittinttannnnnn,. 29.60 37.30 44.80 128.30 161.50 194, 4C
55 years and over........... . 26.20 32.70 39.20 113.40 141.50 169.5C

Family of 4:

Children, 1-2 and 3-5 years.... 41.40 52.00 62.40 179.80 225.20 270.70
Children, 6-8 and 9-11 years... 50.20 63.20 75.90 217.50 273.70 329.20
INDIVIDUALS 3/

Child: - _
7 months to 1 year............. 5.50 6.70 8.00 23.70 29.10 34.50
1-2 years...oooviiniu . 6.60 8.20 9.80 28.80 35.60 42.50
3-5 years........ ettt 7.90 9.90 11.90 34.40 42.80 51.50
6-8 years.......veeuuurnnnn.... 10.30 13.00 15.60 44,80 56.30 67.70
9-11 years.....ouvueunnnnn.. .. 13.00 16.30 19.60 56.10 70.60 84.80

Male:

12-14 years............ cereeaae 13.80 17.30 20.80 59.80 75.00 90.10
15-19 years.................... 15.30 19.20 23.20 66.30 83.30 100.30
20-54 years....vevuiuiunnnn.... 14,90 18.90 22.80 64.80 82.00 99.00
55 years and over.............. 13.10 16.40 19.70 56.70 70.90 85.40
Female:
12-19 years....ooivivunnnn. ... 12.30 15.30 18.30 53.30 66.30 79.30
20-54 years.......iiinnnnnnnn.. 12.00 15.00 17.90 51.80 64.80 77.70
55 years and over.............. 10.70 13.30 15.90 46.40 57.70 68.70
Pregnant....................... 14,70 18.20 21.80 63.70 78.90 94.30
Nursing......covivevnenunnnn... 15.70 19.50 23.40 67.80 84.60 101.20
1/ These estimates were computed from quantities in food plans published in Family
Economics Review, Winter 1975. The costs of the food plans were first estimated

by using the average price per p
families at three selected food
to current levels by use of Ret

the Bureau of Labor Statistics.

size families, the following adjustments are suggested:

2/ Ten percent added for family size adjustment.
3/ The costs given are for indivi

duals in 4-person families.

2-person--add 10 percent; 3-person--add 'S percent;
6-or-more-person--subtract 10 percent.
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See footnote 3.
For individuals in other

l-person--add 20 percent;

5-person--subtract 5 percent;

ound of each food group paid by urban survey
cost levels in 1965-66.

Thegse prices were adjusted
ail Food Prices by Cities released periodically by
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Table 5.--Relationship Betieen Money Value of Food Per Person and

‘Household Size, Diet Score 1/,
Cost of Food Plan Per Person 2/

Income Per Person, and

Statistical measure
and variable

Persons in hougehold

0,48~

uoso‘

All 1.50- 2.50- |' 3,50~ 5.50- | 6.50
3.49 4.49 5.49 6.h9 7.49 8.49 | or more
Number of households . 4376 2658 3030 2261 1529 847 kos 189
Intercept -23.597 -27.640 -24.185 -22.824 -20.314 -15.783 -12.655 -7.611
b coefficients: :
Household size -b7s 0 -.988 -.510 =438  -.301 -.219  -.127 -.017
Diet score .032 .037 Nkl .032 .028 .022 . ,018 .015
Income per person .072 . 063 077 .084 .085 .075 .092 .094
Cost of plan 1.321 1.608 1.154 1.172  1.127 1.086 .985 .387
Standard error of b:
Household size .039 .131 .082 .080 .087 .107 J1bL L3
Diet score .001 .002 .001 .001, .001 .002 .002 .002
Income per person .003 .00k .00k .006 .008 .010 .015 .02k
Cost of plan .085 .132. .102 .096 .100 124 .156 -
t-ratio: 3/
Household size ‘12.16 7.52 6.22 5.50 3.47 2,05¢% NeToL L N F- 2
Diet score 30.16 24,08 - 25,77  23.05 " 18,95 14,17 11.16  7.70
Income per person 2k, 17 15.25 19,23 1,70 11.31 7.53 6.03 3.83
Cost of plan 15,50 12,20 11.31 12,22 11.29 8.77  6.32  1.61#*
R square (cumulative):
Household size .109 JOkk .043 .036 .033 .036 .01l .00l
Diet score .2U5 .205 206 .206 .198 .199 .209 .236
Income per person .3k2 .297 .308 .293 275 261 282 .292
Cost of plan .376 .33k .336 .337 .331 .322 348 .301

1/ Sum of food energy and seven nutrients

maximim of 100 for any nutrient,

provided by diet

as percent of RDA, with

g/ Average cost of low-cost food plan for persons of sex and age of household members,
. spring 1965. No economy of scale applied.

®

starred are significant at the 1 percent level,
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Values with two asterisks (**) are not significant at the 5 oercent level:
with one asterisk (*) are not significant at the 1 percent level,.

Values not

those




Table 6.--Relationship Between Money Value of Food Per Person and
Household Size, Number of RDA Met
and Cost of Food Plan Per Person

—%/, Income Per Person,
2

Statistical measure.

and variable

Persons in household

|
All | W 0.48- , 1.50- ’ 2.50- [ 3.50- ,I L.50- l 5.50-1 6.50
P 349 | k.9 ! 5,49 6.49 | 7.49  8.49 | or more
Number of households 4376 2658 3030 2261 1529 847 Los 189
Intercept -6.641  -3,224 5,848 -5.747 .5,004° -k.212 -3.300 -,148
b coefficients: .
Household size -.430 -.902 -. 466 -.383 -.284 -.236 -.124 .0k3
Number of RDA met 1.274 1.518 1.299 1.148 .991 .887 .735 .680
Income per person .070 .062 .075 .081 .080 .070 .091 .08L
Cost of plan 1.366 1.59L 1.196 1.255 1.223 1.168 1.007 .357
Standard error of b:
Household size .038 .127 .080 .07T7 .084 .102 .136 .137
Number of RDA met .037 .055. Lokl .043 .0l6 .052 .057 oy
Income per person .003 .004 .00k .006 .007 .010 .015 .023
Cost of plan .083 .128 .099 .093 .098 .119 .150 .228 -
t-ratio: 3/ :
Household size 11.31 7.09. 5.86 L, 96 3.37 2.30% JOLEE 31
Number of RDA met 3k.k9 27.66 29.68 26.59 21.60 16.91 12.81 9.19
Income per person 24,15 16.43 19.32 14.66 10.84 7.27 6.17 3.62
Cost of plan -16.43 12.4s 12,06 13.46 12.53 9.78 6.70 1.57%%
R square (cumulative): . ,
Household size .109 Lol .0l3 .036 .033 .036 L011 Nolo}
Number of RDA met .278 ouh -1 2b2 231 .2L6 .254 .313
Income per person .371 .333 .343 .326 .301 .302 .325 .358
Cost of plan 4ot .370 .373 .376 .367 .37k .393 .367

;/ The number of nutrients for which the household diet provided at least the RDA (1963)

for household members eating there,

2/ Average cost of low-cost food plan for persons of sex and age of household members,
spring 1965. No economy of scale applied.

3/ Values with two asterisks (**) are not significant at the 5 percent level.

with one asterisk (*) are not significant at the 1 percent level. Values not

starred are significant at the 1 percent level.
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Table 7.--Relationship Between Money
Household Size,
Person, and Cost of Food Plan Per Perso

Nutrient Density Ratio

Value of Pood Per Person and

1/, Income Per

a 2/

Statistical measure

~and variable

PersonS~in-househbld_

|
L
|
|
|

ALL | 0.48- | 1.50. | 2,50- ! 3.50- | k.50- ! s.so-I 6.50
i 3.49 L.4g 5.49 | 6.49 7.49 | 8.49 | or more
Number of households 4376 2658 3030 2261 1529 8u7 Los 189
Intercpet -3.229 '-5.156  -2.043 -1,035 1.437 -.371  -,848 858
b coefficients:
Household size -.50L ~-.768 -.469 =426 - 375 -.356  -.187 .oo4
Nutrient density
ratio .917 1.163 .886 .605 .220 .505 .51 712
Income per person .075 .068 .08hL .097 .102 .086 A0k 101
Cost of plan 1.128 1.315 .915 .969 .921 .931 794 .088
Standard error of b:

Household size .0k3 J1ks .091 .089 .096 .13 161 163
Nutrient desnity .
ratio 116 .159 L13k 152 173 .216 267  .358
Income per person - .003 .00k .004 .006 .008 .0l1 .018  ,028
Cost of plan .093 .1hb 112 +106 J111 .137 178 .270

t-ratio: 3/
Household size 11.60 5.31 5.16 L.81 3.89 3.02  1.16%%  ,03*#
Nutrient density '
ratio 7.93 7.35 6.60 3.99 L.27*  2.33%  1,93%* 1.99*
Income per person 23.04 16.13 19.15 15.29 12.06 7.70 '5.89 3.61
Cost of plan : 12.13 9.11 8.20 9.13 8.30 6.78 I 4 . 3o%*
R square (cumulative):
Household size .109 LOlily .03 .036 .033 .036 011 o001
Nutrient density :
ratio .31 .082 070 Nl .037 .0ks5 .023  .031
Income per person .232 .180 .185 .156 .136 121 L1 .095
Cost of plan .257 .205 .202 L7k .166 152,096

0.187

1/ Sum of ratios for seven nutrients:

nutrients per 1,

2/ Average cost of low-cost food plan for

3/ Valves with two asterisks (**) are not si
with one asterisk (*) are not significant

000 calories in RDA

persons .of se
spring 1965. No econamy of scale applied.

starred are significant at the 1 percent level,
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gnificant at the 5 percent level:
at the 1 percent level.

nutrients per 1,000 calories. in household diet/
for perdgons in household.

x and age of household members,

those
Values not




Table 8.--Relationship Between Money Value of Food Per Person and
Household Size, Nutrient Density Ratio 1/, Food Energy
Level 2/, Income Per Person, and Cost of Food Plan Per

Person
Statistical measure Persons in household
and variable
All 0.u48~ 1.50- 2.50- | 3.50- 4.50- 5.50- | 6.50
3.49 L.49 5.49 6.49 7.49 8.49 | or more
Number of households U376 2658 3030 2261 1529 8Lk7 hos 189
Intercept -18.436 -20.904 -17.510 -17.424k -15.115 -15.085 -11.546 -10.110 '
b coefficients:
Household size -6  -1.015 -.461 -.279 -.188 -.184% -.119 !}
Nutrient density
ratio 1.366 1.699 1.332 1.159 .818 1.037 .666 648
Food energy level .283 .300 .289 .286 275 Lol .212 .203
Income per person .072 L061 .0T7 090 .092 079 Llok 110
Cost of plan 1.319 1.539 1.149 1,181 1.167 1.142  1.030 .665
Standard error of b: :
Household size .038 131 .080 .o7h Nosud .093 121 121
Nutrient density
ratio .103 .145 .118 127 .139 LA171 .201 .266
Food erergy level .008 .012 .009 .009 .009 011 .012 .017
Income per person .003 . . .005 007 .009 .013 .021
Cost of plan 2082 .130 . .098 .088 .089 .108 134 .207
t-ratio: 4/
Household size 10.88 T.77 5.80 3.79 2, iy 1.98* .98%*  36nn
Nutrient density
ratio 13.27 .75 11.27 9.13 5.88 6.06 3.31 2.43*
Food energy level =~ 35.05 2k.95 30.54 31.98 29.58 23.01 17.52 12.24
Income per person 25.02 16.06 20.06  17.04 13.70 8.97 7.86 5.28
Cost of plan 16.01  11.81 11.75 13.38  13.1% 10.57  7.65 3.22
R square (curlative): . _—
Household size .109 Lol LO43 .036 .033 .036 .011 .001
Nutrient density
ratio 131 .082 .070 .0hg .037 No 53 .023 .031
Food energy level .290 .238 .261 .298 .327 .353 .359 .399
Income per person .386 .322 .362 .396 L6 L20 450 75
Cost of plan k20 .356 .390 Lo 75 188 .521 .503
1/ Sum of retios for seven autrients: nutrieants per 1,000 calories in household diet/

g e r

nutrients per 1,000 calories in RDA for persons in household.
Food energy per nutrition unit with maxirum at 150 percent of allowance.

Average cost of low-cost food plan for persons of sex and age of household members,
spring 1965. No economy of scale applied.

Yalues with two asterisks (**) are not significant at the 5 percent level: those

with one asterisk (*) are not significant at the 1 percent level. Values not
starred are significant at the 1 percent level.
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Table 9.--Relationship Between Money Value of Food Per Person and
Household Size, Number of NDR of 1.0 1/, Food Energy
Level 2/, Income Per Person, and Cost of Food Plan
Per Person 3/

Statistical measure Persons in household
and variable : i
0.48- | ' | ]
All +40= 1.50- 2.50- | 3.50- l k.50-| 5.50- . 6.50
3.49 | k.kg 5.4k9 6.49 7.49 ! 8.L4g or more
Number of households 4376 2658 3030 2261 1529 8u7 Los 189
Intercept ' -12.057 -13.200 -11.399 -11.755 -10.760 -9.429 -8.022 -6.767
b coefficients:
Household size -.385 -.934 -.4o8 -.249 -,190 -.184%  -,109 .039
Number of NDR .
of 1,0 b9 .S5k7 416 .328 .206 .238 .1kg .169
Food energy level 292 .314 .299 .291 276 246 .215 .209
Income per perscn .072 .063 .079 .092 .095 - .081 .107 .108
Cost of plan 1.332 1.542 1.157 1.185 1.156 1.125 1,017 .657
Standard error of b: .
Household size .038 Jd29 . L079 073 077 .093 .121 122
Number of NDR .
of 1.0 ' .032 No' TN .036 .036 .039 .048 .057 .076
Food energy level .008 .012 .OL0 .009 .009 .01l .012 .017
Income per person .003 .00k .00k .005 .007 .009 .013 .021
Cost of plan .082 .130 .098 .088 .089 .109 .135 .207
t-ratio: 4/ ‘
Household size 10.15 7.23 5.19 3.39 2,47 1.98% L0 30%x
Number of DX . ‘ }
of 1.0 13.31 12,01 11.71 9.20 5.31 k.95 2.62 2.21%
Food energy lavel 35.43 25.57 31.20 32,22 29.45 22.78 17.50 12.Ly
Income per person 25.30 16.50 20.66 17.57 1k.08 9.20 8.05 5.16
Cost of plan 16.19 11.85 11.85 13.k2 13,010 10.34 7.52 3.17
R square (cumilative): :
Household size .109 Lol .0b3 .036 .033 .036 .011 .001
Number of NDR
of 1.0 .120 .067 L0587 .ol .033 .037 .01l .008
Food energy level .287 .235 .257 .293 .322 -3k .352 koo
Income per person .385 .323 .364 .396 Lk ls Ll 72
Cost of plan .b20 .357 .392 RS 473 .L81 .516 .500

1/ Number of nutrients for which household diet had an IDR of 1.0 or more.

g/ Food energy per nutrition unit with maximum at 150 percent of allowance.

3/ Average cost of low-cost food plan for persons of sex and age of household members
spring 1965. No economy of scale applied.

L4/ Values with two asterisks (**) are not significant at the 5 percent level: those

with one asterisk (*) are not significant at the 1 percent level. Values not
starred are significant at the 1 percent level. .
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Table 10.--Money Value of Food b
cost of low-cost food plan, and nutr

y Household Size (Income per person,
itional quality of diet held constant )

Money value per person per week

Index:

L-person =

100

: Number of Holding constant Hznwam“ cost Holding constant income, cost
Household size households As of plan and 1 As of plan and
(persons) in sample jreported | Diet | No. of FEL | FEL and reported | Diet | No. of FEL FEL and
score RDA | NDR | and no. of score RDA | NDR | and no. of
met NDR |NDR of 1.0 met NDR | NDR of 1.0
dol. dol. dol. dol. dol, dol. pct. . pct. pet. pct. pet.- pet.
One 436 S.G 11.96 11.79 11.71 11.92 11.80 142 123 121 118 122 119
Two 1245 11.28 10.85 10.78 10.86 10.77 10.74 122 112 110 110 110 109
Three 977 10.20 10.14 10.12 10.27 10.07 10.10 110 104 104 104 103 102
Four 808 9.26 9.73 9.76 9.90 9.81 9.88 100 100 100 100 100 100
Five 476 8.54 9.32 9.38 9.47 9.57 9.64 92 9% 96 9% 98 98
Six ks 7.76 9.10 9.15 9.13 9.4  9.50 8L 9k 9k 92 96 9%
Seven 126 7.21 8.92 8.91 8.80 9.31 9.36 78 92 91 89 95 Q5
Eight 34 7.46 8.92 8.93 8.80 9.38 9.4Yy 81 92 91 89 96 96
Nine or more 29 6.89  8.88 8.90 8.79 9.50 9.51 74 91 9L 89 97 96
1/ Average values from regressions for grouped momougwsm to a variety of household size owwmm»wwmmauosm.

(See Tables 5-9.)

households

Income per person, cost of the low-cost plan,
wvere held constant at the means for the total sample of 4,376 hou

and nutritional quality of diets for households
seholds,



GLOSSARY

Cost of low-cost food plan per person.--Cost of the USDA low-cost food
plan, spring 1965, per person in the household with no adjustment for
household size. The cost of the plan for a household is computed by
weighting the cost of the plan for individuals of the sex and age of
household members by the number of meals members ate from the household
food supply during the week.

Diet score.--Sum of percentages of the Recommended Dietary Allowance (RDA)
for all household members for food energy and seven nutrients--protein,
calcium, iron, vitamin A, thiemin, riboflavin and ascorbic acid--provided
by the household diet. A maximum.of 100 percent for food energy or any
nutrient was used. For example, a perfect diet score is 800. A diet

that provided the RDA or more for food energy and six nutrients and 50
percent of the RDA for the seventh nutrient has a sccre of 750. The RDA
for the household was determined by weighting the RDA for individuals of
the sex and age of household members by the numter of meals members ate
from the household food supply during the week of the study.

Food energy per nutrition unit.--The relationship of food energy (calories)
provided by the food used to the recommended allowance Por calories for
persons in the household expressed as calories from. food per 2900 calories
of allowance (RDA for the adult male). For example, a household diet with
L350 calories per nutrition unit, used food that provided 4350 calories

for each 2900 calories in recommended allowance for houselold members--

or 150% of the RDA (L4350/2900).

Food energy level (FEL).--A variation of food energy per nutrition unit
in which household diets with more than L350 calores per nutrition unit
(150 percent of the RDA) were scored at the L4350 calorie: level. When
the FEL is used, no additional credit for quality of diet is given a
household when it uses food beyond 150% of its RDA for food energy.
This is believed to allow for a maximum reasonable loss of calcries,
through discard of edible food, including fat drippings and separable
fat from meat and poultry. FEL was expressed in hundreds of calories
for regression analysis. :

Homemaker's age.--The age, in years.

- Homemaker's schooling.--The number of years of formal education completed.

Household size.--The tolal number of meals eaten at home or carried from
home during the week by all persons in the household divided by 21 (pased
on three meals a day for seven days- for one person). When. meals reported
eaten at home and away from home did not add to 21 meals for each person,
the skipped meals were distributed as at home and away in the same pro-
portion as the reported meals. Refreshments and snacks eaten by a family
member, in addition to three meals a day, were counted as part of his
meals. Refreshments and snacks served to guests were ccunted as one-fourth
or one-half meal depending on the number of items served.

1
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Income.--The family's money income after deduction of State and Federal
income taxes in 1964 as estimated by the family member giving survey
information in 1965. Income was reported by $1,000 increments up to
$12,000 and by broader income ranges above $12,000. The midpoint of
the increment reported is used in this study as income per household.
The income per household divided by the household size is used as
income per verson. Income was expressed in hundreds of dollars for
regression analysis. :

Money value of fcod.--The expenditure for purchased food used at home

or carried from home based on prices reported as paid by a household
member plus the value of food for which prices were not reported,
home-produced food, and food received as gift or instead of pay. Average
prices paid for similar items by other households in the same region and
urbanization were used to assign values to these foods. Federally donated
foods were valued using average retail prices in the U.S. reported by the
Bureau of Labor Statistics.

Money value of food ver person per week.--The money value of all food used
by the household during the week of the study divided by the household
size.

Number of RDA met.--The number of nutrients for which the household diet
provided at least the RDA (1963) for household members eating there. If
the diet met the RDA for all nutrients studied, the number is "7." Such
a diet would have been rated "goed" in the Household Food Consumpticn
Survey, 1965-66 (3). '

Nutrient density ratio (NDR).--Sum of ratios of nutrient density in house-
hold diet to nutrient density of RDA for seven nutrients. Nutrient density
of the diet is determined by dividing the amounts of nutrients by the
number of 1000 calorie units provided by the household diet; nutrient
density of the RDA, by dividing the allowances for nutrients by the

number of 1000 calorie units in the food energy allowence. For example,
the nutrient content of a diet providing 3600 calories would be divided
by 3.6, the RDA for the nutrient for an individual with a food energy
allowance of 2900 calories would be divided by 2.9; and the quotient

for the diet would be compared with the gquotient for the RDA for the
nutrient. If the nutrient density (nutrient/1000 calories) in the

diet is equal to the nutrient density (nutrient/1000 calories) of the

RDA for a nutrient, the ratio for that nutrient is 1.0. If the nutrient
density in the diet is less than in the RDA, the ratio is less than 1.0;
if the nutrient density in the diet is more than in the RDA, the ratio

is more than 1.0. Ratios for seven nutrients, counting ratios of more
than 1.0 as 1.0, were summed to obtain a single NDR for a household diet.

Number of NDR of 1.0.--Number of nutrients for which household diet had
an NDR of 1.0 or more. .
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PART D

ISSUES AND ANSWERS
ABOUT THE THRIFTY FOOD PLAN

December 1975



SUMMARY

On September 19, 1975, there was. published. in the Federal Register
(40 FR 43404-43410), a notice of proposed rulemaking to examine alternative
proposals to establish the maximum monthly allowable income standards
and the basis of coupon issuance set forth in FSP Notice 1975-1.2,
effective July 1, 1975 (40. FR 19856). All proposals were based on the
thrifty food plan and revised. economies. of scale developed: by the
Agricultural Research Service, United States Department of Agriculture
(ARS). . :

In the 55 day comment period letters that contained one or more
comments about the thrifty food plan were received from over 300 persons
or organizations. The response to those comments. as presented in the
Federal Register (40 FR 55646-55656) follows:.
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Most of the negative comments abbut
the thrifty plan focused on the inade-

-quacy of the household food consump-

tion data used in developing the plan and

. the 'Insufficiency of the cost of the plan

as a basis for stamps to provide nutri-
tious diets for program participants. The
response to these and other comments
presented below constitutes the basis
upon which this Department has rejected
the objections presented and has deter-
mined to adopt the thrifty food plan.

FOOD CONSUMPTION DATA USED

Issue: More recent data might have
been used.—Information from USDA's
1965-66 Household Food Consumption
Burvey for households with food costs at
or slightly above the cost for the econ-
omy food plan (used in setting the cur-
rent coupon allotment) was adopted to
indicate the kinds and amounts of foods
that might be palatable to families using
the plan. The USDA survey data were
used because no more recent data that
provides sufficient detail on the quanti-
ties and prices of food used by U.S.
households for food plan development
are avallable. The following studies sug-
gested by some commenters had béen re-
viewed by ARS and data from them
found inadequate to provide nutritional
and economic data for food plan develop-
ment: the National Consumer Congress’
Low Income Food Consumption Survey,
Spring 1975 (Food consumption data
were not collected: sample was from only
10 areas); the Department of Health,
Education, and Welfare's Health and
Nutrition Examination Survey, and Ten-
Btate Nutrition Survey (One day’s food
intake was collected but not tabulated:
no price and food cost information col-
lected) ; the study conducted by the Uni-
‘versity of California at Davis. “Food
Distribution and Food Stamp Program
Effects on Nutritional Achievement,”
Kemn County, California (Food consump-
tion data for only one county):.-and the
Bureau of Labor Statistics Study of Con-
sumer Expenditures, 1972-73 (Data,
vhich will not be sufficient to provide re-
Quired nutritional evaluation of diets. are
expected to be available in 1976). Pre-
iminary data on average expenditures
for food at home from this BLS study
are considerably lower than the money
value of purchased food used at home
from the 1965-66 survey updated to
1972-13 levels. It appears. likely, there-
fore, that a plan bascd on these data, if
tufficlent for developing a plan, might be
less costly than the thrifty plan.

Issue: 1965-66 data do not reflect cur-
rent food consumption patterns.—
USDA's annual estimates of the disap-
Pearance of food (natlonal food supply)
And Supermarketing magazine's annual
tudy of consumer expenditures in gro-

cery stores show no dramitic changes in
food consumption patterns since 1965.
These studies, though. provide informa-
tion only for the country as a whole, not
for households at different economic
levels. It is recognized that current food
consumption in low-income households
in the U.S. may be somewhat different
than indicated by the 1965-66 survey
data. Changes in food consumption
brought about by increased food prices
since 1965 were probably in the same
direction as changes in food patterns of

survey households that were made in de- -

veloping the thrifty food plan as required
to meet specifications for nutrient con-
tent, palatability, and cost. Such changes
were the use of less meat and more dry
beans and peas and whole grain and en-
riched breads and cereals. Therefore, the
changes of consumption patterns of low-
income households in 1975 required to
follow the plan would probably be less
drastic than changes from 1965-66 pat-
terns required in developing the nu-
tritious plan.

Issue: The economic level of the sub-
sample of households selected for use as
a basis for the plan—those with food
costs at or slightly above the cost for the
economy plan—was too high to reflect
Jood consumption patterns of poor peo-
ple.—~Households were selected by their
food cost per person per week. Food
patterns of the selected households rep-
resent a slightly more costly way of eat-
ing than persons using the economy plan
(or the thrifty plan) could afford, a way
of eating that they might select if they
had a little more money to spend for
food. These food patterns were used be-
cause they are believed to represent a

diet that would be pala‘“able to families

using the thrifty plan. If households with
less costly food consumption patterns
and lower incomes had been selected, a
similar plan at slightly lower cost prob-
ably could have been developed. This is
because low-income households make
more economical food choices on the
average. (See below.)

Issue: Food intake of persons in sez-
age categories from only households with
low food costs should have been used to
estimate the amount of food to purchase
Jor ser-age categories.—Differences in
the average quantity of food in the
form eaten (intake) of persons in sex-
age categories from all urban households
surveyed were used to estimate the part
of the food in the form as purchased
that was used by houscholds with rela-
tively low food costs to prepare meals
and snacks for household members by
sex and age. The food intake by sex-age
categories of a subsample of low-income
households was reviewed by ARS for this
purpose, but rejected because there were
inadequate numbers of persons in some
sex-age categories to provide reliable
data. Relationships of intakes among
sex-age categories for all households and
for low-income households, for which
cells were sizable, were similar except
that older teenage boys in low-income
households appeared to drink propor-
tionately less milk on the average than
in all households.
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FOOD GROUPS

Issue: Plan does not allow for food
preference.—The thrifty food plan is
presented as amounts of 15 food groups
that together make up nutritious diets
for men, women, and children of dif-
ferent ages. Families following the plan
may choose {rom the food groups those
economical foods they enjoy eating. For
example, families can select rice or pasta,
depending on preference, from the
cereals group. However, rice is not to be
substituted for potatoes, which is in an-
other food group, as was the concern
in one letter.

Issue. Bacon and salt pork, because of
their hioh fat and salt content, should
not be in the meat group.—Generally,
foods within a food group are similar to
each other in nutritive value. In some
groups—meat, poultry, and fish, for
example—one food in the group might
be used to replace another in a meal. .
Bacon and salt pork were placed in the
meat group because some persons use
them in meals as a meat. The nutrients .
they provide, including fat, were taken
into account in computing the nutritive
value of the plan, and their use js re-
stricted to help protect the nutritional
quality of diets. (See footnote 3, Table 1
on the thrifty food plan.)

ADJUSTMENT OF FOOD CONSUMPTION
PATTERNS TO DEVELOP FOOD PLAN

Issue: It is not realistic to expect fami-
lies to change their food consumption
patterns.—Admittedly, changing food
use is not easily accomplished. However,
a nutritious food plan could not have
been developed without adjustment of
customary food patterns. Food patterns
of groups of survey households used as
basis for all of the food plans-—even the °
plan at the liberal cost level—had to be
adjusted to meet nutritional goals. That
is, food consumption of groups of survey
households at all levels of food cost had
nutritional shortcomings. A quadratic
programming model was used to adjust
consumption patterns as little as neces-
sary to meet specifications for the plan.
Adjustments to food patterns were lim-
ited to changes in quantitics of groups of
foods, not “by selecting the least expen-
sive foods within each food category"’
as was understood by some commenters.

Issue: Plan does not allow adequately
for waste of food by necdy families.—
The thrifty food plan allows for some
discard of edible food without jeopard-
izing the nutritional quality of the dict.
Such allowance is believed necessary be-
cause quantities of foods suggested in
the plans represent food as it enters the
kitchen, some of which may not be
eaten. The discard of incdible parts of
food, such as peelings, bone, and. exces-
sive fat, and the losses of vitamins in
cooking, are allowed for in the nutritive
values used In evaluating the plans.
There is little information about the

- amount of edible food households dis-

card, although some edible food s prob-
ably discarded in most homes in the
preparation of food, as plate waste or
due to spollage. Many survey households,
especially those with high food costs,
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greater than required to provide the rec-
ommended allowance for food energy for
family members, indicating appreciable
discard. A study of discard made by the
University of Arizona in Tucson found
considerably less discard in areas pre-
dominantly made up of households with
jncomes below the poverty thresholds
than in areas with large concentrations
of high-income households.

COST LEVEL OF THE PLAN

Issue: The cost of the thrifty plan was
predetermined by USDA in that it was
not allowed to be higher than the cost of
the economy plan.—The economy food
plan was first developed by ARS in 1961,
several years before the Food Stamp
Program became a permanent program,
as a gulde for leaders to use in helping
needy families plan nutritious diets. The
economy plan was the least costly of
USDA's food plans at four levels of cost.
In developing the tlLrifty food plan, ARS
first tried to develop a pian which would
provide nutritional adequacy at the cost
level of the economy plan, using the same
quadratic programming model, nutri-
tional goals, and palatability constraints
as used for the three more expensive
plans. Such a plan was found to be feasi-
ble. This plan contained more meat,
poultry, and fish and less dry beans, po-
tatoes, and grain products than the econ-
omy plan, previously used for setting the
coupon allotment. However, both the
new plan (thrifty plan) and the econ-
omy plan contain less meat, poultry, and
fish and more dry beans and grain prod-
ucts than families consume on the aver-
age, as do most nutritious diets at low
cost. Thus, the thrifty plan met all pre-
determined specifications, and is more
desirable than the economy plan ft re-
places while at the same time providing
nutritional adequacy at low cost-

Issue: The cost of the plan is unreason-
ably low.—Practical trilals were at-
tempted to see if the plan could be used
as a basis for appetizing meals. Using the
thrifty plan, a set of sample meal plans—
a month’'s meals and lists of foods and
recipes needed to provide the meals for a
family of four—was developed. Then, sev-
eral families receiving food stamps pur-
chased the food and prepared and served
the meals. These trials showed that some
families in the program can shop for and
prepare satisfying meals based on the
thrifty food plan. The amount of food in
the plan was found to be sufficient, or too
great, for all families that tried the plan.
Single copies of these meal plans are
available from the Consumer and Food
Economics Institute, Agricultural Re-
search Service, USDA, Hyattsville, Mary-
land 20782. Other meal plans, allowing
for preference of individual families for
foods within food groups, can be prepared
based on the thrifty plan. The thrifty
plan will be used by the Department in
the preparation of dietary guidance
materials for the many consumers and
leaders who request informatton on how
to economize on food,

with families in the program.

including food -
stamp reciplents and leaders worklng_

AIVUC . ALUCIHCINS 3V LU UE rligiter yec=
cause jJood stamp recipicnts do not have
skill in shopping and preparing food.—
Skill and interest in shopping for food
and preparing it are required to get a
nutritious dlet at all levels of cost, and
the person with little money to spend for
food must exercise special care in mak-
ing food purchases. USDA studies indi-
cate that many households with low food
costs and/or low incomes have indeed
learned to exercise such care. They make
more economical choices and pay lower
'prices for similar foods and get greater
returns in calories and most nutrients per
dollar spent for food on the average than
households with higher food costs and in-
comes. Furthermore, households surveyed
in 1965 with incomes below the poverty
threshold selected diets that were as nu-
tritious on the average as households
that spent similar amounts for food and
had incomes above the poverty threshold.

The skill in shopping for and pre-
paring food, insofar as it affects the se-
lections of foods, was taken into account
in both the nutritional evaluation and
the costing of the thrifty plan. The aver-
age selection of foods within the food
groups that survey households with rela-
tively low food costs made were used in
determining the nutritive values and
costs for the 'plan. The average prices
paid by these households are used as the
basis for cost estimates. Therefore; the
thrifty plan and its costs are based on the
assortment of meats, of vegetables, of
cereals, etc.; the assortment of container
sizes and brands; the differences in qual-
ity of food selected: and the price level
of the store of purchase for households
using food at relatively low cost.

Issue: Food plan costs should reflect
regional price differences.—Some per-
sons feit that the plan should allow for
place-to-place differences in food prices
and suggested the use of the family budg-
ets and the “Estimated Retail Food
Prices in Cities” of the Bureau of Labor
Statistics (BLS) for this purpose. BLS
does not consider its budgets for families
of city workers to be appropriate for
purposes relating to needy families. Fur-
thermore, the food component of these
budgets, like the regional costs of the
low-cost, moderate cost and liberal food
plans published in ARS’ Family Eco-
nomics Review annually, reflect regional
differences in food consumption as well
as food prices. BLS also cautions against
the use of food prices it collects in sev-
eral cities each month for measuring
place-to~-place differences, recognizing
them as useful only in measuring changes
in prices over time. However, {f its prices
are used to estimate the cost of a market
basket of foods in cities, cost differences
among cities witYiin a region are as great
as cost differences among cittes in dif-
ferent barts o’ the -nuntry. BLS data
are authorized in th: {ood ~taw:p legisla-
tion for use in adjusting the coupon al-
lotment for changes in food prices. BLS
prices (U.S. average) are used by ARS
to measure change {n prices over time in
estimating costs for the thrifty food plan
as follows: The percentage change in

average prices of about 100 different

92

L00US 1N U.D. Citits Cudectea by BLS (rom
1965-68 to the current month is used
by USDA in updating prices paid by sur-
vey households with relatively low food
costs. .

4

ECONOMTIES OF BCALE

Issue: Only urban households with low
food costs should have been used to
dcvelop economy of scale factors.—Over
4,000 urban and rural non-farm survey
households, without regard for food cost
level, were. used in developing economies
of scale to be used in estimating costs of
the plan for households of different sizes
because the number of large households
in subsamples by urbanization and food
cost level were insufficient for study.

However, the per capita income of house-

holds was included as a variable in the
regression analyses used as a basis for
the economy of scale factors, in an effort
to hold economic level of households con-
stant. Results from a preliminary study
of about 1,000 households with incomes
below the poverty threshold were neither
sufficiently different nor sufficiently con-
clusive to warrant the use of different
economy of scale factors tor food plans
at lower cost levels.

NUTRITIONAL ADEQUACY OF THE PLAN

Issue: Foods in the plan do not pro-
vide a nulritionally adegquate diet.—
Foods in the plan provide for a nutri-
tionally adequate diet—one that meets
the Recommended Dietary Allowances
(RDA), set in 1974 by the National Acad-
emy of Sciences-National Research
Council (NAS-NRC) for all nutrients for
which adequate recliable food composi-
tion data are available for determining
the content of the plan, with the possible
exception of iron.

The higher iron enrichment for bread
and flour proposed by the Food and Drug
Administration in 1973 was assumed in
the development of the thrifty plan (and
the three more expensive USDA food
plans). If that ~nrichment level is not
adopted, the nutritional goal for iron
will not be met by the thrifty plan (or
the three more expensive plans) for
young children, teenage girls, and women
of childbearing age, when average selec-
tions witdiin food groups are made. How-
ever, plans for all sex-age categories pro-
vide iron in excess of the amount speci-
fied by the NAS-NRC as likely to be fur-
nished by a balanced and varied diet—
6 mg of fron/1000 kcal-—when current
cnrichment levels are assumed. Plans
that meet the nutritional goals for young
children, teenage girls and women of
childbearing age, assuming averi;c se-
lections within food grouns, can be devel-
oped, but they deviate ~-astically from
food cons'rmptior antte o The goal can
be met more reasonrablv by these persons
through the frecu- “ectin of foods
providing Importaut ;.  mnts of iron
such as liver, heart, k! ..iey, lean meats,
shellfish, dry beans, dry peas, dark-green
vegetables, dried fruit. cereals with fron
added, ¢:iid mola. .. ur Cweaoacey, taat
cereals with iron added were unusually
expensive, was not subsiantiated by a
CFEI study of tron levels and cost .f o0




cercals available in stores {in the Wash-

. ington, D.C. arca In the summer of 1975.)

Phosphorus levels of {foods in the plans
were not calculated but are believed to
pe well above the RDA. The usc of lodized
galt Is recommended as an cflicient way

- to supplement dictary jodine. The re-
. quirement for vitamin D for normal per-

sons can be met by exposure to sunlight.

- However, for infants and pcrsons whose

actlvities limit their exposure to sun-
light, the allowance should be provided

* in the diet by such foods as eggs. liver,

butter, and milk fortified with vitamin
D or by supplementation.

For several nutrients insufficient rell-
able information is available on the con-
tent in foods to make reliable estimates
of levels provided by the plans.’

Only rough estimates of the vitamin
B., vitamin B, and magnesium content

"of all USDA food plans were made be-

estimates, foods in the thrifty plan (and .

cause their content in many foods in the
plans is not known. Accordingly to these

. the three more expensive plans) furnish

more than the RDA for vitamin B but

" do not meet the RDA for vitamin B, and

magnesium for several sex-age categor-
fes. Plans that meet the nutritional goals
for vitamin B. and magnesium can be
developed by using the limited food com-
position data available, but such plans
contain large amounts of vegetables,

" fruit, and cereal—two to three times as

much as consumed by some sex-age cate-
gories in 1965-63. Such distortion-offood
consumption patterns is not justified on

this basis. Therefore, 80 percent of the-

RDA for vitamin B, and magnesium was
used as the basis for goals in developing
all of the USDA food plans.

Food compositien data for three other
nutrients for which RDA are set—vita-
min E. folacin, and zinc—are insufficient
to estimate levels provided by the plans.

Food plans developed to mect the RDA
would be expected to provide generous
amounts of nutricnts for most persons.
The NAS-NRC states that the basis for
the RDA is such that “even if a pcrson
habitually consumes less than the rec-
ommended amounts of some nutrients,
his diet is not necessarily inadequate for
those nutrients.”

Issue: The fat level of the thrifty plan
{s too high.—Fat in foods in the plan
provides 30 to 39 percent of the food
energy, depending on the sex-age cate-
gory. This level approximates the level
(35 percent) recommended by the Amer-
fcan Heart Association and is somewhat
lower than found in average diets in the
U.S. One commenter suggested added
modification of dicts to restrict fat as
suggested by the Intersociety Commis-
sion for Heart Discase Resources,
group that believes enough is known to
recommend that the general public
should modify its diet by reducing the
amount of fat (to 35 percent of food
energy) and limiting certain types of fat,
among other changes. Others disagree.
The Committee on Nutrition of the
American Academy of Pediatrics has is-
sued a statement against the adoption

of dletary changes for all children as

urged by the Intersociety Commission.
The Food and Nutrition Board of the
National Academy of Scicnces-National
Research Council and the Council on
Foods and Nutrition of the Amecrican
Mecdical Association have recommended
dietary modification for persons at high
risk of developing heart disease. The Na-
tional Heart and Lung Institutes’ Task
Force on Arteriosclerosis concluded that,
intuitively, it would seem prudent to de-
crease the incidence of excessive fat
levels in the blood in the population of
the United States by controlling diet;
however, this wotild be a formidable ven-
ture if it were to invoke changing the
dict of the entire Nation. Before ad-
vocating siich a major revolution in diet,
the Task Force concluded that convinc-
ing evidence should be soucht that low-
ering the levels of fats in blood reduced
the number of cases of, and the number
of deaths from arteriosclerosis. Cur-
rently, NHLI is involved in a major study
to determine whether the reduction of
high blood cholesterol levels and two
other major risk factors for coronary
heart disease will prevent or reduce the
incidence of heart attacks and prema-
ture death in a high-risk segment of the
U.S. population. ’
Issue: The sugar in the plan will cause
increased . dental caries.—Confronted
with virtually no scientific opinion, and
none from any scientific body, on what
is a desirable level of sugar in the diet,
ARS's aim was to control the amount of
sugars and sweets in the plan, but not
eliminate them. A clear cut relationship
exists between sucrose and dental caries.
The form in which sucrose is eaten,
however, is more important than the
amount consumed. The inclusion of some
sugar, jams, and jellies contributes
toward greater palatability of diets, es-
pecially those that contain large
amounts of flour, bread and cereal.
Issue: Food stamp recipicnts have
higher requirements for nutrients than
other people (1) because they are more
likely to have chronic and infectious dis-
eases (2) because they are under stress,
and (3) because they are more active
than the general population.—Although
special diets may be prescribed for per-
sons with certain diseases, there is no
evidence that such diets must of neces-
sity cost more than normal diets. Indeed
many ill people require less food because
of inactlvity associated with their ill-
ness. We know of no evidence that food
stamp recipients are more likely to ex-
perience unusual stress than people with
high income although the cause of stress
may differ. The NAS-NRC in its 1974
cedition of the Recommended Dietary
Allowances recognizes the incomplete-
ness of present knowledge of nutritional
needs and cites specifically two prob-
lems under active investigation—the re-
lationship between nutrition and the re-
sistance to Infection and stress. The
NAS-NRC does not, however, at this
time offer any guldelines for modifying
allowances to account for infections or
stress. No body of information is avail-
able indicating that food encrgy (calo-
rie) needs of individuals differ with in-
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come due to occupation or other nctiv-
{tics engaged in. Indeed, a higher inci-
dence of overweight has been found in
somo low income groups than among
persons with higher incomes indicating
an imbalance between r(ood intake and
activity.

Issue: Only 10 pcrcent of the 1965-66
survcy households that uscd food at the
cost of thc cconomy plan sclccted nutri-
tionally adcquate dicis.—This statement
was made on the basis of a nutritionally
adeguate dict-as defined at the time of
the survey, using the RDA as set in 1964,
Using this definition, nutrient shortages
occutrred in household diets most fre-
quently for calcium, vitamin A valuc, and
ascorbic acid. However, thc economy
plan, if followed, would provide a nutri-
tious diet and was recommended by ARS
consistently in USDA publications as a
guide for leaders who help families to
select nutritious diets at low cost.

To estimate the percentage of 1965-
66 survey households using food at the
cost level of the economy plan (or thrifty
plan) that met the 1974 RDA would re-
quire recalculating the RDA for all sur-
vey households, a major task that has
not been attempted. However, it is clear
that the percentage would be higher than
the 10 percent estimated using the 196¢
RDA Ekecause the 1974 allowances for as-
corbic acid (and for protein) for all sex-
age categories are substantially lower
than the 1964 allowances. Also, allow-
ances for calcium and vitamin A value
for certain sex-age categories are lower
than those set in 1964. The low-cost plan
was recommended as a basis for setting
the coupon allotment by several persons.
based on the evidence that 30 percent of
the households might be expected to
select nutritious diets at that cost level.
If it could be shown, as may well be the
case, that as many as 30 percent of the
survey households that had food costs at
the thrifty food plan level sclected nu-
tritious diets as defined by the 1974 RDA,
the thnrfty plan might be considered as
suitable as a food cost standard as tho
low-cost plan was assumed to be when
the recommendations were made.

Also relevant to this consideraticn are
studies underway in ARS of relationships
between food cost and nutritional quality
of diet when a variety of measures of
nutritional adequacy of the diet are used.
For example, quality of diets among
households with high food costs is only
slightly higher than among households
with low food costs [ adecauacy of diets
is based on nutrient density measure--
the ratio of nutrients to food encrey for
the diet related to the ratio of nutrients
to food energy in the RDA. It appears
that much of the tmprovement in diet (as
measurced by the percentage of diets pro-
viding the RDA) which has bheen at-
tributed to higher cconomic level of the
household, (as indicated by their in-
come or food cost) may not reflect better
diets, but more discard of edible food.

Because of these findings it appears
that using percentage of houscholds ob-
taining a "good” diet at any cost level
probably should not be used as a basis for
determining a food cost standard.
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NUTRITION EDUCATION

Issue: Food stamp recipients nced help
in selecting foods to makec up nutritious
diets.—The Department agrees that edu~
eating and encouraging participants, and
others as well, to select nutritious diets is
of utmost importance and that nutrition
education should be emphasized. The
Expanded Food and Nutrition Education
Program, initiated in 1969, provides some
such assistance to needy families. Nutrl-
tion programs for the elderly and many
other community programs also help
people to select nutritious dlets. Sample
meal plans for a family of four for a
month, developed by ARS to show how
foods in the thrifty plan can be com-

bined into nutritious and appetizing
meals, may be useful to teachers snd
leaders who work with needy families.

The thrifty food plan which will be

used by the Department in preparing
dictary guidance materials for food
stamp recipients will be evaluated and
revised when new information on'food
consumption, food prices, food composi-
tion, and nutritional needs becomes
available. A nationwide food consump-
tion survey in 1977 is being planned by
ARS to provide information on variation
and factors affecting variation in food
consumption and food prices among
households and variation in food pat-
terns of individuals in households of dif-
ferent sizes. With the data from this
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study. new methods for developing and
costing the plans can be explored. More
complete composition data on a wider
variety of foods will be forthcoming from
the Nutrient Data Bank-—a repository
for food composition data now belng de-
veloped in ARS. This additlonal infor-
mation will make possible a more com-
plete assessment of the nutritional qual-
ity of foods in the plan.
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FOOD PLANS FCE MEASURES OF POVERTY

Final Report, November 1975

Prepared by Judy P. Chassy

Several family fcod plans have been prepared by the Consumer and Food
Econcmics Institute, Agricultural Research Service, Department of Agriculture
(CFEI) at the request of the Office of the Assistant Secretary for Education,
Pepartment of Health, Education, and Welfare (DHEW). 1/ The food plans,
prepared to meet certain economic and nutriticnal criterias, are for con-
sideraticn irn develcping alternative measures of poverty in the United States.

Food plans presented in this report, like other focd plens developed by USDA,
show amounts of foods of different types (food grcups) that families might
buy, or obtain frcm other scurces, to provide nutritious diets for family
members, In each plan, amcunts of fcod are suggested for men, women, and
children cf different ages (sex-age categories)., A vlan for any family can
te determined by totaling amounts of fcod groups suggested for persons of the
sex and age of family members. Costs of foods in the plans are estimated
using prices paid by selected households surveyed in 1965-66 and prices
ccllected mentily by the Bureau of Labor Statistics (BLS),

I. Intrcduction

Agencies of the Federsl Government require guidelines for identifying needy
Tamilies for eligibility in public assistance progrars and fcr measuring the
eccnomic well-being cf the population. The official Federal guidelines now
used in deriving low-income population statistics (1) are based on a formula
developed by the Social Security Administration (S34) (2, 3). The fcrmula
contains the cost of a nutritionally good diet--~the USDA economy focd plan (L)
developed by CFEI in the early 1960's-~for families of different size and
compcsition, Costs for a more expensive plan, the low-cost plan (k4), were
used by SSA in e formula for defining the "near-poor."

The economy plan and the low-cost plan used in formulas for measuring poverty
were developed using deta from the household food consumption survey con-
ducted by USDA in 1955 (5) and the Recommended Dietary Allowances set by the
Naticnal Academy of Sciences-National Research Courncil (NAS-NRC) in 1958 (6).
The food plans and prccedures for estimating their cost have been revised
since the formulas currently used were derived (7-10). The Poverty Definition
Policy Committee established by the Office of Management and Budget with
technical assistance from the Subcommittee on Poverty Studies, DHEW, is
examining alterrative approaches to the procedures now used in deriving the
low-income population statistics. The USDA's low-ccst food plan, revised in
Cecember 1974 (9); the USDA thrifty fcod plan, released September 1975 (10);
and four additicnal food plans are presented nere for consideration in the
revision of the poverty fprmula.

1/ Interagency Agreement: ARS Agreement No. 12-14-1001-581, April 23, 1675.
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All of the food plans take intc acccunt date frem the most recent resesrch

on househcld food ccnsumption, fcod compositiorn, and food prices. They differ
in nutriticrel content and ccst. Three sets of nutriticral goals (Tables 1-2)
were used in developirng the plans, based on these sources: Reccmmended Dietary
Allcwances, 197k (EDA) (11); Food and Agriculture Organizaticn recommended
intakes of nutrients (FAC) (12); ard dietary standards used by DHEW in two
recent studies of nutritional status (EANES/10-State) (13, 1lL). Differences
between the RDA and the FAGC reccmmendations are shown in Table U4; between the
RPA ancd the HANES/10-State standards, in Table S.

The USDA thrifty food plan 2/ (Table 6) was developed to meet the RDA; and,
for this study, comperatle plans {Tables T and 8) have been develcoped to meet
the other two sets of nutritional gcals, Estimated costs for the three plens
(Table 9) and quentities of foods per person in the three plans (Table 10) can
be compared. Similarly, the USDA low-cost plan (Table 11) wes developed to
meet the RDA and ccmparable plans (Tables 12 anc 13) have been develcped to
meet the other two sets of rnutriticnal gecals. Istimated costs and avarage
quantities of foods per person for these three plans are shown in Table 1L arng
Table 15. ' ' -

II. Develoovment of Food Plans for Measures of Poverty

Procedures in Prief

The procedures used~in the develcrment of fcod plans for measures of Ecverty
are summarized below:

1. Three sets of nutritional gcals were defined for 12 sex-age categories
and for pregnant and nursing women, based on RDA, FAQO recommendations,
and HANES/10-State stardards.

2. Groups of households were selected from those surveyed by the USDA in
1965-66 to provide focd consumption patterns of housenholds that used focd
at two relatively low levels of cost,

3. The amount of each of 17 groups of food used (as-purchased basis) to
prepare meals and snacks. for a week was estimated for individuals in
12 sex-age categories and for pregnant and nursing women, using survey
data on household use of food and the food intake cf individuals.
Three food groups--coffee, tea, and cocoa; soft drinks, punches, and
ades; and leavenings and seasonings--were considered separately for
plan development, but are shown as one group--accessories--in the plans.

L, The average nutritive value per pound of each of the 17 food groups
used by survey households was estimated.

2/ The per capita ccst of this plan is equivalent to approximately the 1Cth
Sércentile on the distribution of per capita food costs of U.S. households
surveyed in 1965-66 (15). The per capita cost of the economy plan at the core
of the present poverty formula was equivalent to approximately the 10th per-
centile orn the distribution of per capita food costs of households surveyed

in 1955.
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Je L€ ellerlgy Cconvent cl Lne Icoa used Ior esch S€X~age categery wes estimated
and related to the apprepriate nutritional goal (RDA, FAO, or HANES/10-
State), Thern for each category, amounts of focd groups were adjusted
proportionately as needed to provide the nutritional geal for food energy.
These adjusted amounts of food groups are the food ccnsumption patterns
used in food'plan develcpment, :

6. The prices paid for food by both groups cf survey households in 1965-£6
(item 2 ztove) were updated tc 197k levels, The average price per pound
of focd in each of the 17 food grcups was computed.

T. Upper and lower limits on amounts of each of the 17 food groups to be
allowed in the plan were defired. Relationships among fcod groups requireg
for the preparaticn of foods into meals were defined.

8. A maximum cost for each plan fcor each sex-age category was determined.

9. A quadratic programing model designed by USD4 for feccd plan develorment
was used to determine the cptimum vlar (comtinatisn of food groups) for
each sex-age categery. The optimum rlan grovided nutritionel geals
within cost and guantity limits with o minimum of deviation from the
food ccnsurption pattern.

Model

The .quadratic programirg model that was used in 197L-75 in the develorment

of USDA's thrifty, low-cost, moderate-cost, and libersl food plens (9, 10)

was alsc used to develecr the four food plans prepared for this report. 3/

The mcdel selected the optimum plan for each sex-age category--the amounts

of 17 food groups that represented as little ckange from the food consumption
pattern as neéessary to meet specificaticns, Specificaticns were set for the
nutrient content ané cost of the total Flan and for quantities of each food
group. "Change" was measured as squared weighted deviations from the amcunts
of food groups in the consumption pattern. Total change was minimized.
Deviations were weighted to cause changes in feod group quantities to be
mirnimized cn a percentage rather thzn on a weight basis. Scuaring the weighted
deviations resulted in small changes in amounts of several food grcups, rather
than a large change in ore group, tc meet a specification.

A published computer program (16) was adapted in conjunction with model
development. Focd eccnomists, nutritionists, and mathematicians defined
specificaticns, selected and prepared irput data, derived equations, adarted
the program, end evaluated the results of each trial run.

3/ Model develcpment by Joseph L. Balintfy, University of Massachusetts,
in consultation with Brucy Gray, July P. Chassy, and Betty Peterkin, Consumer
and Food Economics Institute, Agricultural Research Service.

-
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WLl Lualidil JUals

Three sets of nutritional goals for the 12 sex-age categories and for pregnart
arid nursing women were based .on published RCA, FAC recommendations, and HANES/
10-State standards., If sex-age categcries differed from those for which
allowances, recommendations, or standards were putlished, the allowarce,
recormendation, or standard for the midpoint of the range Ior the category was
determired by interpolaticn., The nutritional goals are amounts of food energy
and nutrients that the foods in the food plan for each sex-age category must
provide on an average each day.

RDA.--The 197k RDA (11) provided the basis for the lower limit for fcod energy
and nutrients in the USDA plans (Table 1): FDA for food erergy, prctein,
vitamin A activity, ascorbic acid, niacin, riboflavirn, thiemin, vitemin 2,5,
calcium, and iron; and 8C percent cof the RDA for vitamin B6 and magnesiurm.
Only 80 percent of the RDA for vitamin Bg and megnesium was used decause

their content in many foods in the plans is not known. Flans develored to
meet gcals based on the full PDA for these two nutrients, regardless of the
cost level of the plan, were severe distortions ¢f foed ccnsumption patterns.
Such distortion was not believed justified in view cf the limited available
data cr. focd composition, :

Phosphorus levels of foods in the plans were not calculated but are believed
tc be well above the RDA. Iodization cf salt is the most efficient way t
supplement dietary iodine. It is recommended, therefore, that icdized sa
be used in househoIds.

C
it

The requirement for vitamin D for normel persons can be met by expcsure to
sunlight. However, for infants anc persons whose activities limit their .
exposure to sunlight, the allowance should be provided in the diet by such
foods as eggs, liver, butter, and milk fortified with wvitamin D or by
supplementation.

Insufficient reliable information is available on the ccntent in fools cf
the three other nutrients fcr which EDA are set--vitamin E, folacin, and
2zinc--to make reliable estimates of levels provided by the plans.

Food plans developed to meet the RDA would.be expected to provide generous
amounts of nutrients for most persons in the U.,S, The NAS-NRC states thet
the basis for the RDA is suchk that "even if a person habitually ccnsumes less
than the recormmended amounts of some nutrienrts, his diet is not necessarily
inadequate for those nutrients.” (Page 12, (11))

Mlowances are not specified by the NAS-NRC for some dietary factcrs of
adequate diets. An example is linoleic acid, an essential fatty acid found
in large concentratiors in many plant oils (notable exceptions are cocecnut
and clive oils). Margarines, salad dressings, mayonnaise, and cooking oils
are usually made from one or more vegetable oils, which are also sources of
vitamin E. Also, dietary fiber is necessary for normal functioning of the
intestinal tract. Good scurces of fiber includé whole-grain cereals, fruits,
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vegetables, and legumes (such as dried peac and beans). Fcr these factcrs
and for several vitamins and minerals krown to be presern in diets associated
with good nutritional status and health, but about which nct enough research
has been completed to establish PDA, the NAS-NRC states:

"While a diet made up of ordinary foods meeting the RDA standard

should maintain health, we are well aware that present knowledge cf
nutritional needs is inccmplete. Requirements of marn for many nutrients
have not been established. The essentiality of several nutrients hes
been established only within the past few years. Alsc, research con-
tinues to provide new information about.the relationship between nutriti:
and resistance to infection and stress, to cite just two problems under
active investigation. Therefore, tc ensure that possibly unrecognized
nutritional needs are met, . RDA should be provided from as varied a
selection of focds as is practicable.! (Page 2, (11)) '

With reference to trace minerals, NAS-NRC states, "Meat, fish, end some non-
partitiored vegetable prcocducts are gocd sources of essential elements, a fact
that increases their nutritional value beyond simply serving as protein sourc
(Page 91, (11))

FAO recommended intakes of nutrients.--The FAO Handbook (12) provided the
basis for the lower limits fcr food energy, protein, vitamin A activity,
ascorbic acid, niacin, riboflavin, thiamin, vitamin'Blg, calcium, and iron
(Table 2, this report). ‘

FAO recommendations for food energy were adjusted to levels appropriate fer

the body weights 4/ and for the light activity levels (Table 2, (12)) of the
U.S. pcpulaticn that were assumed for the RDA. Food.energy reccmmendations

of older adults were determined as specified ty FAO (Page 11, (12)).

FAO recommencations for protein, converted to grams per kilogram >f body weig
were adjusted for the average body weights used in develcping the RDA. Since
amounts reccrmended are stated in terms of‘egg and milk protein, the amounts

were increased tc allow for TS5 percent efficiency of utilization, as assumed

for diets in the U.S. with mixed sources of protein in development cf the RDA
(Page 47, (11)).

ﬁ/ Body weights used in determining RDA, adapted for food plan sex-age
categories, are as follows:

Children kg Males kg Females kg

6-12 months 9.0 12-1k years . L6,1 12-19 years Lo, 2
1-2 years 11.9 15-19 years 61.8 20 years and

3-S5 years 17.7 . 20 years and over 58.0
6-8 years 25.7 over 70.0 °

9-11 years 35.2
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FAO recommendations fcr vitamin A, in terms of milligrams cf retincl, were
converted to International Units (IU) cf vitamin A activity, assuming SC percent
of 1U from carotene and 50 percent from retincl, as assumed for U.S. diets in
developing the RDA (Page 53, (J1)). Adjusted niacin, riboflavin, and thiamin
recormendaticns were computed using the adjusted food energy recommendaticns

tc maintain the stated levels cof 6.6 mg per 1C00 kcal, .6 mg per 1000 kcal, and
.U mg per 1000 kcel, respectively (Pages L2, LL, and 39, (12)). Recommendations
for calcium were stated as ranges (Table 1, (12)); midpoints of the ranges were
used. For iron, emounts were designated for diets with different propcrtions

of food energy from foods of animal origin; amounts recormended for diets with
rmore than 25 percent (Table 1, (12)) of food energy from foods of animal origin,
as in U.S. diets, were used. For vitamin B§ and magnesium, recommendations

were not listed for each sex-age category; however, references were made to

the levels determined for the RCA. Therefcre, the levels used for plans
developed tc meet the RDA were used for these nutrients. (See page T7.)

No special adjustments were indicated or made for the recommendations for
ascerbic acid or vitamin Bj2. TFor each nutrient, the largest amount recommended
for any age category of wcmen of childtearing age was used as the basis for
recommended amounts fcr pregnant and nursing weren.

HANES/i0-State standerds (Table 3).--HANES stardards are only for focd energy,
protein, vitamin 4 activity, ascorbic acid, calcium, and iron (13)., Focd energy .
and protein standards, per kilogram of body weight, were adjusted for the
average body weights used in developing the RDA. (See footnote 2.) For
vitamin A, EANES standards assumed 70 percent of the IU from carotene and

30 percent from retinol (page 181, (13)). Standards for niacin, riboflavin,
and thiamin were not stated (13); therefore, 10-State standards, 6.6 mg per
1000 kcal, .55 mg per 1000 kcal, erd .4 mg per 1000 kcal, respectively

(page V-3, (14)), were applied to the fcod energy standards. No standards
were specified in either study for vitamin B€, vitamin E]12, or magnesium;
therefore, the levels used for plans developed to meet the RDA were also used
for developing HANES/10-State plans. (See page T.) For each nytrient, the
highest standard for any age category of women of childbearing age was used

as the basis for standards for pregnant and nursing women.

Table 4 shows differences between the FAO recommendations and the RDA for each
sex-age category for ell nutrients for which the FAO stated recommendations.
The FAC food energy recommendaticns are 100 to 300 kcal higher for six sex-age
categecries, the same for five sex-age categories, and 100 kcal lower for three
sex-age categories. Many FAC recommendations for nutrients are lower then the
RDA, but others are similer to (indicated by blanks in Table 4) or higher than
the RDA.

Table 5 shows differences between the HANES/10-State standards and the RDA for
each sex-age category fcr all nutrients for which standards were established

for the DHEW studies. The HANES/10-State standards for food energy are 100 kcal
higher for males 12-1l years and 600 knal higher for nursing women. Many
HANES/10-State standards for nutrients are lower than the RDA; but others are
similar to the RDA (indicated by blanks in Table S); and protein and ascorbic
acid standards for several sex-age categories are higher than the RDA.
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The nutriticnal goals used for food plan development include an allowance
of 5 or 10 percent above the RDA, FAC recommendations, and HANES/1C-State
standards--to allow for scme discard of edible food without Jecpardizing
the nutritionel quality of the diet., A discard allowance of 5 percent was
ircluded in the plans a* the thrifty plan level; 10 percent was included in
the nutritional goals at the low-cost plan level, An allowence for discard
is necessary tecause the RDA, FAO recommendations, and HANES/10-State standard.
rerfer to nutrient intake from focds actually consumed. Amounts of rocd
groups in the fcod plans are for foods as brought into the kitchen--some of
which may be discarded as plate waste, due to spoilage, ete, The discard
of inedible parts of food, such as peelings, bone, and excessive fat, and
losses of vitamins in cooking are taken into account in the nutritive velues
used in evaluating the food plans. (See page 13.)

Upper limits were set for focd energy at 10 percent more thzn the RCL,

FAC reccmmencdations, and HANES/10-State stendards for the food plans at the
thrifty plan level; and at 15 percent more, for plans at the low-cost plan
level, The only upper limit set for nutrients was that for fat, limited in
all plans to provide no mcre than LO percent cf the food energy. This level
of fat is lower than that Zcund in average U.S, diets in 1965-66, out higner
than the level (35 percent) recommended ty the American Heart Asscciaticn
(AHA). In the 197l edition of the RDA (11.), the AHA recommendetion is
mentioned, but a maximum level cf fat in diets for the gereral population

is not specified. No limit on cholestercl was imposed; however, eggs--~
which contain considerable cholestercl——were iimited to four per person

per week (17)..

Fcod Consumption Patterns

Data from the 196566 Household Food Consumption Survey were the basis for
estimating quantities of 17 food groups (see page 11) used for tke preparation
of meals and snacks for a week for persons in each of 12 sex-age categories
and for pregnart and nursing women,

Selection of.households used for estimating food consumption patterns.--All

urban households surveyed were first put in order bty the money value (cost) of
fcod they used per person in 1965-66 (15). Households with food costs between
the 26th and the L9th percentiles (with food costs from $7.00 to $8.99 per wee
in 1965-66) were used as the basis for food consumption patterns for USDA's
low-cost plan and the plans comparable to the low-cost plan based on FAO and
HANES/10-State nutritional goals. Those between the 10th and the 25th per-
centiles, with food costs from $5.00 to $6.99 per persan ver week, were used
as the basis for food consumption patterns for the USDA thrifty plan and the
plans comparable to the thrifty plan based on FAO and HANES/10-State nutri-
tional goels,

For both groups of survey households, the average cost of food used was the
same as, Or slightly higher than, the desireé level of cost for the rlan.
Food consumption of each group of households is believed o represent a way
of eating that would be palatable to households tkat might use the plan.
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Food consumptior. patterns for each sex-age category.--The share of the house-

hold's food used by survey households in the preparation ¢f food for individual
family members is not known., But amounts were estimated by using information
on the average amount of fcod eaten (inteke) by individuals, data availatle
for the first time from the 19€5-€6 survey (18). Tc do this, average intakes
of foods from the 17 focd grcups for perscns in the sex-age categcries were
wveighted by the sex-age ccmposition of the selected households to estimate the
average intake per perscn in the househclds. The retios of the intakes for
the varicus sex-age categeries to “he estirmated average intake per person in
the selected households were then avplied tc the average amount oi the food
group used (in terms of weight as purchased) per perscn by the selected
nouseholds to estimate the amount cf the food groupr used for varicus sex-age
categcries.

The energy content of ths foed used for each sex-age category was computed.
Amounts of the 17 food groups were then increased or decreased precportionately
to provide the RDA, FAC recommendation, or HANES/10-State standard for focé
energy plus the focd ernergy allcwance Zor fccd discard. (See page 1C.)

Food energy provided by the estimated amounts cf foed used bty a2 sex-age
categery may have differed “rom the goal for several reasons. For example,
nore or less food may have been eaten than was required to provide the goal;
cr the discard of editle food due tc plate waste, spcilege, and the like in
the household may have been more or less than the amount allcwed for in the
plan. This adjustment to provide the focd energy gcal was applied equally

to all food groups. The adjusted amounts of foocd groups fcr a sex-age category
make up the food céﬁsumption pattern reor that category used as a basis for tne
focd plans.

Food groups ané foods they contain.--Foods within a food group are similar

to each other in nutritive value. In some grcups--meat, poultry, and fish,
for example--one food in the group might be used to replace ancther in a meal.
Althcugh each group is of special impcrtance for one or more nutrients or as

a source of fcod energy, several groups may provide appreciable amounts of

the same nutrient. The cost of providing the nutrient may differ considerably
among groups. For example, foocds in the meat and bread groups provide iron;
however, a milligram of iron from the meat group costs much more than a

milligram of iron from the bread grcup.

The food groups in all food plans developed in 19Th-T5 are shown btelow with
the common foods included in each. Commercially prepared mixtures are included
in the group containing the mair ingredient (other than water).

Milk, cheese, ice cream: Milk--whole, low-fat, skim, buttermilk,
flavored, dry, evaporated, condensed; cheese; ice cream; ice milk;
yogurt. )

Meat, poultry, fish: Beef, veal, lamb, pork (includes bacon and salt
pork); variety meats such as liver, heart, and tongue; luncheon meats;
poultry; fish; shellfish.

Eggs
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Dry beans and peas, nuts: Dry beans of all kinds, dry peas, lentils,
soybeans, peanuts, peanut butter, tree nuts.

Potatoes: White potatoes.

Citrus fruits, tomatoes: Grapefruit, lemons, limes, cranges,
tangerines; tomatoes. o

Dark-green and deep-yellow vegetables: Broccoli, cherd, collards, kale,
spinach, other dark greens; carrots, pumpkin, sweetpotatoes, yellow
winter squesh. '

Other vegetables, fruit: All vegetables and fruit not included irn
other groups, such as asparagus, beets, brussels sprouts, cabbage,
cauliflower, celery, corn, cucumbers, green lima beans, lettuce, okra,
onions, parsnips, peas, peppers, rutabagas, sauerkraut, snapbeans,
summer squash, turnips; apples, avocadces, banenas, berries cof all kinds,
cherries, dates, figs, grapes, melons, peaches, pears, pineapple, plums,
prunes, raisins, rhubarb.

Flour: Flour, meal, mixes for thé Freparation of takery products.

Cereal: Cereals, including ready-to-eat ceregls; rice, hominy, oats,
nocdles, macarcni, spaghetti, bulgur, buckwheat.

Bread: Commercially prepared bread, rolls (not sweet), biscuits.

Bakery products: Commercially prepared crackers, cookies, cakes, pies,
doughnuts, sweet rolls; mixtures that are mostly grains.

Fats, cils: Butter, margarine, mayonnaise, salad dressing, salad and
cooking oils, shortening.

SugafsJ sweets: Sugar--granulated, powdered, brown, maple; molasses;
sirup; honey; jams; jellies; preserves; powdered and prepared desserts;
candy.

Accessories: Coffee, tea, cocoa. Soft drinks, carbonated and uncarbonated
fruit drinks, punches, ades, nectars.. Baking powder, yeast, vinegar,
artificial sweeteners, salt, condiments. In the model used for food plan
development, the foods in this food group were divided into three separate
groups: coffee, tea, cocoa; soft drinks, punches, etc.; and leevening
agents and seasonings.
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Average nutritive values per pound of 17 food groups used by selected survey
households were used in the model to estimate the nutritive value of varicus
combinations ¢f food groups, Values were estimated for food energy, protein,
fat, celcium, iron, magnesium, wvitemin A velve, asccrbic acid, niacin,
riboflavin, thiamin, vitemir B6, and vitamin Bjz. For magnesium, vitamin Bg,
and vitanin B1p, estimates were based cr values for only a limited number c?
fceds in the focd groups,

Nutritive values fcr the edible pertion of focd per pound of focd as purchasec,
from "Composition of Focds,..raw, processed, prepared,'" USDA AH No. € (19}
"Pantothenic Acid, Vitamir B§, and Vitamin Bjp in Foods," USDA HERR 36 (20);

and unputlished deta were the basis for the estimates. Values were adjusted,
when necessary, for vitamin losses during cccking. For meat, discard of

drippings end crie-hal? of the separatle fat was assumed. For brezd and flour,
enrichment levels for =thiamin, riboflavin, and niacin %<hat btecams effeciive

July 1975 were assumed; and for iron, the levels propcsed ir 1373 were azsumed, 5/

Nutritive Value of Focd Groups
|
|
|

+

Wnen these nutritive values per pound . fcod groups are use
quantities of focd groups in the plan estimate the nutritive wvalue of irn
food plan, it is assumed thet families fcllowing the plan select the kinds
amounts c¢f roods in each of the fcod grours that the survey ncuseholds wizn
relatively low food costs selected on the average. The averesge selections
reported ty survey families are telieved to provide the most reliatle basis
for food guides such.as these to be used naticnwide.
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Limits on Quantities of Food Grcurs

Upper limits of twice the amcunt of food groups in the focd consumption
pattern (see page 11) and lower limits ct one-half the amount were imposed,
Exceptions were the fats and oils; sugars and sweets; coffee, tea, and cocca
food groups, for which no more than the amount in the pattern was allcowed.
For the plans develcped as alternates to the thrifty fcod plan, about half the
amount of soft drinks, punches, and ades group in the pattern was allowed;
for the low-cost plan and its alternates, about three-fcurths the amcunt of
soft drinks, punches, and ades in the pattern was allowed.  Few of these
limits on quantities of fcod groups were binding in the development of the
plans. Finally, upper and lower limits cr. the ratio of the amount of the
flour group to the amount of leavening agents and seascnings were imposed,
to help assure that meals could te prepared from the quantities cf foods

in the plans.

5/ If the proposed enrichment levels for iron are not adcpted, the nutritional
Ebal for iron will be met for all sex-age categories in the FAO plans, but will
not be met by the RDA or the HANES/10-State food plans for young children,
teenage girls, and women of childbearing age when average selections within
food groups are mace, However, the goals can be met through the frequent
selection of foods providing important amoun*s of iron, such as liver, heart,
kidney, lean meats, shellfish, dry beans, dry peas, dark-greer vegetabples,
dried fruit, cereals with added iron, and molasses. Plans for all sex-age
categories provide ircn in excess of the amount specified by the NAS-NRC as
likely tc be furnished by a balanced and varied diet--6 mg of ircn per 1000
kcal--when current enrichment levels are assumed, Iron-fortified cereal is

reccrmended for infants and children 1 to 2 years of age.
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Prices of Food Groups

Prices of foods paid in 1965-66 by survey households selected for food
consumption patterns were updated by using the percentage change in prices

of each of about 100 foods, from the time of the survey to 19Tk, (See page 15.)
Updeted survey prices were weighted by amounts of foods used by the selected
households tc derive prices per pound of the 17 food groups used in develorping
the plans. '

Maximum Cost

A maximum ccst for each sex-age categery was predetermined tc help assure
trat (1) for all plans, there wcould te an equitable distributicr cf money fcr
food amcng sex-age ceategories; (2) for the thrifty and low-cost plans, per
capita costs would conferm tc the general cost level designated for the plans;
ané (3) for the comparatle plans at each ccst level, consideration would be
given tc both the basic cost of providing nutritiocnal goals and the cos®t of
axisting food consumption patierns,

The designated per capita ccst cf the USCA thrifty fcod plan was set to egual
that of the economy plar (see footnote 2) when per capita costs in 1965-66

were updated to 197l levels. (See page 15.) The designated per capita cost

of the low-cost plan in 1965-66 was set to approximate the food costs of 1965-66
survey households in the second quartile orn the distribution of household by
money value (cost) of food per person per week (15). These designated per
capita costs could be used only if plans tc meet specifications could be
developed at such costs.

To determine costs for the sex-age categories, differences among categories
both in the basic cost of providing the nutritional goals and in the cest of
the food consumpticn patterns on which the plan was based were considered.

Such differences were approximated from the costs of two preplans--ccmbinations
of food groups in the pattern changed as little as was requirec to meet the

RDA nutritional goals--one at least cost and the other with nc limit on cost.
Certain limits cn quantities of food groups, as described above, were irposed.
These preplans and their costs were determined for each sex-age category by
using the quadratic programing model. The per capita cost or each set of
preplans was computed. (The per capita costs that had been designated for

each of the food plans--the thrifty and low-cost--fell between the per capita
costs of the two preplans based on food consumpticn patterns for that plan,
indicating that plans could be developed at the designated costs.) Then the
proportion of the difference between the per capita costs of the two preplans
that was to be subtracted from the cost of the more expensive preplan tc obtain
the desired per capita cost for the plan was determined. Finally, for each
sex-age category, the same proportion of the difference between the cost of

the two preplans fcr that category was subtracted from the cost of the more
expensive preplan for that category to cbtain the maximum cost for the category.
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For the FAO and HANES/10-State plans ccmparable to the USDA thrifty food plan,
the cost for each sex-age categcry was predetermined by a slightly different
procedure: The costs of twc preplans--one at least cost and the other witk nc
limit or. ccst--were determined for the sex-sge category, using both the FAO
and the HANES/10-State nutritional goals instead of the RDA goals. The pro-
portion of the difference between the preplans esteblished “or the thrifty plen
was used with costs for preplans developed using FAC and EANES/10-State goels
to esteblish costs for the FAQ and HANES/10-Stete plans. Fcor example, the
meximur cest for each sex-—age category in the FAO plan was determined by sub-
tracting the same proporticn (as for the USDA thrifty focd plan) of the difference
between tiie costs of the twc preplans for that category based on FAC goals from
the cost of the more expensive preplan for trat category. Therefore, the ccst
fcr the FAC plan refiects the cost of preplans based on FAQ goals ir the same
way that the USLDA thrifty plan reflects the cost of preplans based on the RDA
geals. Similerly, ccsts for the HANES/1C-State pler reflect costs for preplanc
based cn EANES/1C0-State goesls., In determining ccsts for the FAO and EANES,10-
State low-cost fced plans, the same prcrorticn (as for the USTA low-cos: food
plan} of the difference between the costs of “he twc preplans Tor each sex-ags
category, based on the FAC cr HANES/i1C-State goels, was subiracted from he
cost of the more expensive preplan for thet categery.

ITII. Estimated Costs for the Fced Plans

Costs for Fced Plans .for Sex-Age Categories

Costs of foods in the fcod plans for each of the sex-age categories can be
estimeted each month; thet is, as frequently as prices are collected by the
BLS {21). Average prices paid for almost 2,000 different foods by the two
groups of survey households in 1965-66 are used as a basis for the estimates.
In each group of households, these prices reflect the assortment of container
sizes and brands, the differences in quality of focd celected, and the price
levels of the store of purchase for families using food at that level of cost.
Frocedures used in updating costs of each plan with monthly BLS prices are

as follcws:

1, Prices paid by selected survey househclds are updated by using the per-
centage change in prices of a list of 93 carefully defined focds from the time

of the survey to the month of the estimate, Prices for these foods are ccllected
routinely by BLS from a rerresentative ssmple of stores in seliected cities

across the country.

For example, if survey households selected as a basis for the iow-cost plan
paid an average price of €0 cents a pound for ground beef in 1965-66 and the
price for ground beef collected by BLE in December 19Tk is 50 percent higher
than the price collected by BLS in 1965-€6, a price of 90 cents (60¢ + 507
of 60¢) would be used for ground beef in figuring the cost of the low-cost
plar in Decemter 197k, Prices of certain other low-cost cuts of beef that
were used by survey families, but are not priced regulerly by BLS, would be
increased by 50 percent also. The percentage increase in the BLS price fer
other beef cuts would be used to update prices paid by survey households for
the numerous remaining cuts of beef they used. :
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2. The updated prices for foods in each food group for each plan are weighte«
by the average amounts of foods used by the survey househclds to derive a pric
per unit--pound, quart, or dozen,

3. The prices per unit are then multiplied by the number ¢f units of the
food groups in the plan for each sex-age category to determine the cost of
foods from each food group. :

L, Costs for the food groups for each category are totaled. These totals,
rounded to the nearest 10 cents, are relessed as the cost of food at home
for a week, Unrounded weekly costs are multiplied by k4,333, then rounded
to the nearest 10 cents to estimate the cost for the month,

The Cost of a Food Plan for a Family

The cost of food at home for a family following any food plan can be figured
using the costs shown (Tables 9 or 1L), assuming that all meals and snacks
are prepared at home,

1. Total the costs shown for individuals of the sex and age of household
members., '

2. Adjust the total if there are more or fewer than four rersons usually eati
at the family table, Monthly costs in Tables 9 and 1k are for individuals in
families of four persons. Adjustment is necessary because large families tenc
to buy and use foods more economically than small families (22), '

If the family has--

DPersSONsccssccoccococccscacsseoadd 20 percent
PerSONScocococscssosccascocsa8dd 10 percent
PersONSccsocaccossssosssscceadd 5 percent
PersSCNScscococcocccoonssncsooeoNO adjustment needed
Or 6 PersoNScssoccscoccccsss .SUbtract 5 percent
Or mMOre persONScoccoscosscsseSUbtract 10 percent

=~V WK

Changes in Estimated Costs of Food Plans Over Time

Once a food plan is developed, the quantities of foods in the plan remain the
same until the plan is revised. The mcnthly cost estimate for the foods in
that plan is based on the fixed quantities of foods in the plan., The change
in the estimated cost for a plan from one month to the next depends on the
changes in prices of the foods reported by the BLS, However, the estiimated
costs for the various food plans' may change at different rates because the
quantities of foods they contain differ and tecause.prices of foods change at
different rates., For example, if the price of grain products increzses rore
sharply than other food products, the estimated cost of food plans coﬁtaining
relatively large amounts of grain products increases rore sharply than the
estimated cost of food plans that contain smaller amounts of grain products,
For this reason, the relative costs of any two food plans may not remain
constant over any extended period of time.

110




. iv. Pood Plans fo ternate Me of Povert

The three food plans proposed for comsideratiom im developing alternate measures
of poverty--the USDA thrifty.plan (Table 6) and comparadle plans to meet nutri-
tiocnal goals based on the FAO recommendations and the HANES/10-State standards
(Tables T and 8)——are similar in cost (Table 9) and, with fev exceptions, in

kinds and amounts of foods they contain (Tadle 10).

The per capita costs for the plan based on FAO nutritional goals in December

of 1972, 1973, and 1974 wvere about the same as (less than 1 percent lower than)
the costs for the USDA thrifty plan, based on the RDA. However, the FAO plans
for six sex-age categories cost slightly more than the corresponding thrifty
plans. After all of the nutritional goals and other requirements were satisfied,
these higher costs appear to be related to the reccamendations for food energy.
The FAC recommendations are slightly higher than the RPA for each of the six
sex-age categories.

Even though FAO recommendations for several nutrients are lcwer than the RDA
for most sex-age categories, amcounts of foods in the FAO plan could not be
substantially lower than ia the RDA plan becsuse of the food energy reccmmended
and because of other specifications relating %o good nutrition and palatability
that are common to all of the plans. Some such specifications are the maximum
percentage of calories that can be provided by fat (see page 10) and the limits
on quantities of food groups (see page 13). Lower FAO recommendations fcr

scme nutrients are reflected i{n the assortment of foods in the FAO plan. For
exarple, compared to the USDA thrifty plar, the FAO plan contains less milk,
cheese, and ice cream because of lover caleium recommendations; and slightly
less vegetadbles and fruit, possidly decausde of lover recosmendations for
vitamin A activity and ascordic acid. However, amounts of cereals, fats, oils,
sugars, and sveets in the FAO plén are slightly higher than in the thrifty plan.

The per capita ccsts for the plan based on the HANES/10-State standards in
December of 1972, 1973, and 1974 were about 2-1/2 percent lower than for the
USDA thrifty plan, based on the RDA. Cnly for tvo sex-age categories--males
12-14 years and rursing vomen--were the costs for the HANES/10-State plan
higher than for USDA's thrifty plan. After all of the nutritional goals and
other requirements vere satisfied, these higher costs reflect FANES/l0-State
standards for food energy that vere higher than the RDA. As for the FAO plans,
amounts of foods in the HANES/10-State plans for most sex-age categories are
maintained at levels similar to those in the thrifty plar becsuse of similar
food energy goals and because of the limits on the percentage of calories from
fat (see page 10) and cn quantities of food groups (see page 13). Most sex-age
categories vith FANES/10-State plans thet cost less than the corresponding
thrifty plans are those categories vith standards for food energy below the RPA.

As mentioned on page 9, the goals for vitamin Bg, vitamin By, and magnesium
for ceveloping the HANES/10-State plars vere assumed to be thc same as thrcse
for the thrifty plan, because no standards for these nutrients were specified
ir the HANES and 10-State studies. HANES/10-State plans, if develcped with
no goalis for these three nutrients, would cost about L percent less than the
thrifty plan {per capita basis).

m



V. Three Food Plggs for Alterngte Meggureg,gt Nig£¢£gvgrtx

The three food plans proposed for congideration in developiag alternate
measures of near-poverty-—the USPA lowecost.plan (Table 11) and comparable
plans to meet nutritional goals based on the FAQ reccmmendations and the
HANES/10-State standards (Tables 12 and 13)-mare similar in cost (Table 1k)
and, with few exceptions, in kinds and amounts of ‘foods they contain (Table 15).
Per capita costs .for the FAO plan vere less than ‘1 percent lower than the
costs for the USDA low-ccst plan, based on the RDA; -and for the HANFS/10-State
plan, 2-1/2 percent lower, as was true for the three plans at-the cost level
of the thrifty food plan (see part IV). Similarity in costs.of the plans -at
the low-cost level reflects similarity in the three nutritional goals for

food energy, after providing the gaals for nutrients as well as other speci-
fications for the plans relating to gcod nutrition and palatability of diets
that ere common to all of the plans.

.VI. Conclusions

Since the first edition of the Recommended Dietary Allowances was released

in 1943, the USDA has uysed the RDA as the nutriticral goal for dietary guidarce
materials such as its family food plans at drtterqnt.coatvleve;s. In this
study, food plans have bheen developed at .about . the sage or slightly lower

cost than the two least costly USDA plans, using nutritional goals bdased on
the FAC nutritional recommerdations and on the standards for two DEEW studies
of nutritionel status, ARS nutritionists who developed these Plaps have no
reason to believe that the FAO reccmmendations or the standards set faor the
DHEW studies are more practical or more reliable than the RDA as a tasgis for
developing guides or cost estimates for nutritious dists for the U.S, populatioe

The 1974 RDA, used in developing the USDA fcod plans, are the levels of intake
of essential nutrients considered, in the judgment of the Food =z2nd Nutrision
Board, NAS-NRC, on the basis of available scientific kncwledge, to be adequate
to meet the nutritional needs of practically all healthy persons in the United
States. They were released more recently than either the FAQ .recommendations
or the DHEW standards. Alsc, the RDA are specifically desigmed for use with
the overall U.S. population, whereas the FAO recormendations were designed

for use in many couatries and the DHEW standards were developed for speci®:
use in studies of selected groups of pecple,

Other food plars to meet any of the three nutritional goals could be develeped
at the same level of cost. ZEssentially all foad plans that might be develcp=d
at the cost level of the thrifty food rlan would have certain common character-
istics, Plans at such low cost are restricted in the kinds of foods they contal
they rely heavily on cereal, flour, bread, dry beans, and dry peas, 2nd they
contain less meat, pcultry, fish, vegetables, and fruit than most families -~
customarily use. Most menus based on such Plans are not elaborate; however,
focd menagers with interest and skill in buying and preparing food can serve
veried and appetizing meals based on the plans,
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Nutritious combinations of food groups other than thcse in the plans presented
in this report could be developed at even lower cost, However, such combi-~
nations of food groups would differ more from consumption patterns than do

the combinations in these food plans, Although nutrition educators can use
the USDA food plans and guidance materials based on them to help families
change amounts of food groups they ordinarily use as necessary to obtain
nutritious diets, it is recognized that the further the plan deviates from

the way the family usually eats, the less likely the family will be able or
willing to follow.the plan.

Plans at the same or lower cost than shown here could be develcped if the
selections of foods within food groups were limited to those foods which are
the least expensive, rather than selections typical of those of survey hcuseholés.
For example, the thrifty food plan is assumed to contain the same proportion of
fluid milk as consumed on the average by survey househclds with relatively low
food costs. Nonfat dry milk costs only about half as much as fluid milk,

yet provides as much as, or more of, most nutrients supplied by fluid milk.
Therefcre, a plan that assumes the use of nonfat dry milk exclusively might

be developed at a lower cost than the thrifty plan. Or a plan at the same

cost that includes nonfat dry milk only, might be developed to include more
meat, poultry, and fish and less dry beans and gzrain products than the thrifuy
food plan. .- : . -

Through special guidance materials and education, families whc must or wish to
economize on food are ‘encouraged to select the most economical foods within

each food group. However, for purposes of estimating the cost of an adequate
diet at very low cost, average selections of foods within the food groups are
assumed, recognizing that some families following the plan might not have either
the skill or the opportunity to consistently select foods within food groups
that are more econcmical than those made on the average by survey households.
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Table 4.--FAO recommendations )/ compaved to RDA 2/

Sex-age category Food Protein Vitamin A  Ascorbic Niacin Ribo- Thiamin Vitamin Calcium Lron
energy activity acid flaviu - B12
kcal - - percent difference from RDA 3/--- - -
Child: o )
6-12 months....... -20 -40 '-20 -20 -70
1-2 years,........ -10 -40 -S0 ~10 -20 -10 730 ~70
3-5 years.,....... 100 ~-10 =40 -50 -10 -40 ~-60
6-8 years.....,... ) =40 -50 10 -30 -20 =40 -50
9-11 years,..,.... -100 -~30 -50 -10 20 -20 -20 ~40 -60
Male: . .
12-14 years.,..... -30 -40 10 10 -20 -30 -S0 -60
15-19 years....... 100 -10 -30 -30 ' -20 -30 =50 -60
20-54 years....... 100 =10 ~-20 -30 10 10 =20 =30 =40 =50
55 years and over -100 -10 -20 -30 -10 -10 -20 -30 -40 -50
Female: .
12-19 years....... 200 -10 -10 -40 10 -10 -30 -50 =40
20-54 years....... ~-10 . -30 10 -20 ~-30 -40 -20
55 years and over -100 -10 -30 ~-10 -10 -30 =30 =40 -50
Pregnant.......... 300 ~30 -20 -50 10 -10 -20 ~20 -10 -20
Nursing........... 300 ~-10 -60 10 =10 -10 -40 ~-10 =20

1/ See Table 2.

2/ See Table 1. . .

3/ Rounded to nearest 10 percent. S USDA-ARS-CFEL 10/75
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Table 5.--HANES/10-State standards 1/ compared to RDA 2/

Sex-age category Food Protein Vitamin A Ascorbic Niacin Ribo-~ Thiamin Calcium Iron
energy activity acid flavin
kecal percent difference from RDA 3/
Child:
6-12 months....... ~-T0 10 -20 -10 -20 -20 -20 -30
1-2 years......... -100 -20 -10 -30 )
3-5 years......... -100 ~10 -10 -20 -20 -ho -10
6-8 years......... -20 -30 -ko
9-11 years... . -100 10 -4o 10 -20 -4o
Male:
12-1kh years....... 100 20 ~ko 10 10 -20 -50 -20
15-19 years.. .. 30 -30 20 -10 -20 -50 10
20-5h years.. . 20 -30 30 -10 -20 -50
55 years and over 20 -30 30 -10 -20 ~50 -
Female: .
12-19 years....... 10 -20 10 -10 -20 -50
20-5k years....... -100 30 -10 20 -10 -20 -20
55 years and over -100 30 -10 20 -10 -20 -30 -20
Pregnant.......... -10 -20 -30 -30
Nursing .......... 600 20 -20 -20 20 -10 -10 -10

1/ See Table 3.

2/ See Table 1.

3/ Rounded to nearest 10 percent.

USDA-ARS-CFEI  10/7¢
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Table 10.--Weekly quantities of food groups and cost per person 1/
for the USDA thrifty food plan 2/
and cowparable food plans based on FAO nutritional goals 3/
and on HANES/10-State nutritionsl goals &/ -

Food group Unit - USDA carifty Comparable TAO Comparable HANES/10-State
food plan food plan food plan

Milx, cheese, ice crea.m. quart 3.L2 3.03 o 2.92
Yeat, poultry, fish - pound 2.1k 2.15- 2.18
Sggs aumber 3.7 3.6 _ 3.6
Ory beans and peas; nuts pound W34 .37 .36
Dark-green, ceep-yellow vegetables pound b2 .36 .37
Citrus fruit, somatoes pound 1.67 1.61 ‘ 1.60
Potatoes . pound 1.52 1.58 i.sh
Cther vegetavles, fruit pound 3.37 3.27 3.22
Cereal pound .99 1.05 1.02
Flour sound .73 .70 ' 67
3read sound 1.88 1.56 1.01
Cther bakery products pound .90 4 31
Fats, oils pound 4 .63 .53 .55 ,_
Sugar, sweets . T pound .76 .33 .78
Accessories pound 1.05 1.06 1.02

Zost of plan, December 1974° $9.29 $9.05 $8.86

1/ Average person in the U.S. civilian population (1970).

See Table 6.

~
~

See Table 7.

|w
-

See Table 8. ' USDA-ARS-CFEI 10/75
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