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The nutritional contribution of the Type A school lunch to the 

total nutrient intake of adolescent females was measured.    Sixty 

female students enrolled in the Health I classes of Corvallis High 

School recorded their dietary intake for three days;   on two of the 

three days they purchased the school lunch.    Adequacy of dietary in- 

take was measured for calories (kcal),  protein,   calcium,   iron, 

vitamin A,  thiamin,   riboflavin,   and ascorbic acid;   nutrient density 

(nutrients per  1000 kcal) was measured for the same nutrients.    For 

the group's mean a statistically significant increase in calories and 

all nutrients measured,  p  - 0. 01,was observed on school lunch days 

as compared to non-school lunch days;   no significant increase in 

nutrient densities was observed between school lunch and non-school 

lunch days.    Except for iron,   the nutrient densities of all parameters 

examined were equal to or greater than the Recommended Dietary 

Allowances (RDA) per  1000 kcal.    On school lunch days,   a significant 



decrease in the number of subjects who failed to meet two-thirds of 

their RDA on non-school lunch days was found for all nutrients 

examined except iron. 
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THE CONTRIBUTION OF THE  TYPE A SCHOOL 
LUNCH TO THE ADOLESCENT FEMALES 

TOTAL NUTRIENT INTAKE 

INTRODUCTION 

Nutritional status studies reveal that adolescents are the most 

poorly fed age group and that female adolescents tend to have the 

poorest diets   of all (Hard et al. ,   1956;   Wharton,   1963;   Spindler et 

al. ,   1963;   Wilcox et al. ,   1964;   Hodges et al. ,   1965;   Hampton et al. , 

1967;   Gaines et al. ,   1974).    This poor nutrient intake coincides with 

a period when nutritional needs are high.    During adolescence,   rapid 

growth and physical maturation increase    the nutritional needs of this 

age group.     At no other period of postnatal growth does a person's 

body change faster,  except for infancy.    At pubescence,  the relatively 

uniform growth of childhood changes and new demands on the body are 

made.    These demands must be met with adequate nutrition for the 

individual to attain optimum growth.    Poor nutritional status may have 

other consequences as well.     Long term effects in the teenage girl 

may result in a woman who,   at maturity,   is at an increased level of 

reproductive  risk. 

The period of adolescence is, for many teenagers, a period of 

self consciousness, preoccupation with who they are as a person and 

where they belong in society. Teenagers are under increased peer- 

group pressure to gain acceptance.     They may become interested in 



dietary fads to emphasize their uniqueness and to separate themselves 

from their parents and other figures of authority.    Mobility is 

important to adolescents,   and this affects their food intake.    Conse- 

quences of this "on the go life style" include fewer meals being con- 

sumed at home,   more snacks or meals being taken at fast food estab- 

lishments and omission of meals.    Studies indicate that the busy life 

of the teenager interferes with the consumption of well-balanced meals 

(Hampton,   1961 and Spindler,   1963).     "I just don't have the time" or 

"I have to run" are frequently heard by this age group.     Teenagers 

often eat what is available to them at a certain time and place and not 

necessarily what they need. 

Other influences that may determine what a teenager will eat 

include established family customs,   cultural and regional differences, 

income level,   mass media,   social acceptance,   and emotional maturity 

(Hinton,   1962).    Female teenagers feel either the  real or imaginary 

pressure of being slim.    Data have shown that most teenage girls feel 

that they have a weight problem (Hampton,   1961;   Deisher,   1963; 

Spindler,   1963;   Huenemann,   1966;   Dwyer,   1967;   Wakefield,   1971). 

Girls who were not obese by tricep skinfold measurements  (Dwyer, 

1967)   or were of normal weight as judged by the Wetzel Grid (Hampton, 

1961)  were dieting to achieve a smaller body build.    Many wanted the 

slim ectomorphic body type.     The female teenager's concern about 

weight and body conformation may drastically limit her food intake. 



The national School Lunch Act was passed as  a means to safe- 

guard the nutrition of the country's children.     The criterion was 

established that the lunches  should provide one-third of the Recom- 

mended Dietary Allowances  (RDA) of the Food and Nutrition Board for 

10 year olds,   for established nutrients.     There is limited information 

on the dietary intake of teenage  girls  and much more limited informa- 

tion on their participation in the Type A school lunch program. 

With fewer girls eating the traditional family evening meal at 

home  (personal communication,   J„   Skinner,   April,   1978),  the 

importance of a well balanced meal for lunch and the  role it plays in 

providing many different types of food increases.    Because of the 

reported nutritional inadequacies of teenage girls this  study was 

undertaken to determine what contribution the federally subsidized 

Type A school lunch makes to the nutrient intake of adolescent 

females in Corvallis,   Oregon. 



HISTORY OF THE SCHOOL, LUNCH PROGRAM 

School food service programs began in Europe in the   eighteenth 

century and were forerunners of the many food service programs that 

we now have.     The following information is summarized from The 

National School Lunch Program - Background and Development 

(Gunderson,   1971). 

As early as  1790,   a program designed to feed hungry children 

in Munich,   Germany, was started by Count Rumsford,   an American- 

born physicist and statesman.    He traveled through much of Europe 

establishing eating centers for children and adults.    By the early 

1900's,   Germany,  France,   Holland,   Switzerland,   Italy,   and Norway 

had established some sort of a school food program for school aged 

children.    Many times these programs were directed towards the 

poor,   and were in response to physical problems observed in these 

children. 

Early school food service programs in the United States, were 

undertaken by private societies and associations interested in the 

welfare and education of children.    One of the original programs, 

that undertaken by The Children's Society of New York,  began serving 

meals to students attending a vocational school as early as  1853. 

In 1904,   Robert Hunter wrote Poverty,   and this publication    is 

believed by many,  to have given the real push that was needed for the 



development of school lunch programs in the United States.    Hunter 

was primarily concerned with hunger among children from poverty 

level families. 

By 1937,  local school boards in 15 states were operating lunch- 

rooms for students.    These states sold school lunches at cost (usually 

just the cost of the food).    Only four of these states made provisions 

for needy children.    In Indiana (only Indianapolis) and Vermont,   lunches 

were  served free to needy children.    In Missouri (only St.   Louis) and 

in Wisconsin lunches were sold below cost to needy children. 

The earliest Federal aid to finance school lunches came in 1932 

and 1933.    The funds were made available from the Reconstruction 

Finance Corporation.    At first,   only a few towns in southwestern 

Missouri received this aid to cover the cost of labor employed in pre- 

paring and serving school lunches.    In 1933 and 1934,  Federal 

assistance was expanded to assist 39 states.    Aid was administered 

through the Civil Works Administration and the Federal Relief Admini- 

stration. 

During the depression,   the danger of malnutrition among children 

was a great concern.    Families could no longer afford to purchase 

school lunches for their children and many families could not provide 

adequate meals at home.    At the same time,   surpluses of farm pro- 

ducts increased and prices dropped for these goods.    Farm incomes 

were now only providing a marginal level of subsistence.    Federal aid 



came in  1935 for both school lunches and domestic agriculture. 

Public Law 32 0 allotted an amount of money equal to 30 percent of the 

gross  receipts from duties collected under the custom laws,   for one 

calender year,  to the Secretary of Agriculture.    These funds were 

used to buy agricultural surpluses,   thereby maintaining the price of 

goods.    The agricultural commodities were then donated to school 

lunch programs and needy families.     The purchase and distribution 

of the agricultural surpluses was assigned to the Federal Surplus 

Commodities Corporation (FSCC).    In 1939-1940,   a representative 

was employed in each state to work between the FSCC,   state and local 

school boards,   and Parent-Teacher Associations,   in an effort to 

expand the school lunch program.    Between 1939-1942,   the number of 

schools participating in the program increased by 78, 841. 

In 1935,   the Works Projects Administration (WPA) provided 

free labor to many school districts.     This program provided employ- 

ment to women and at the  same time kept the price of the school lunch 

low.     These employees not only prepared and served the meals,  but 

developed menus,   recipes and manuals that set standards for equip- 

ment,   sanitation,   and safety in the lunch program.    In 1942,   the 

school lunch program reached 96,916 schools. 

During World War II,   the WPA was phased out;   employees taking 

jobs in defense.    No longer were there large agricultural surpluses 

as these were then used by the armed forces.    Therefore,   the kinds 



and quantities of foods available to school lunch programs dropped 

from a high of 454 million in 1942,   to 93 million pounds in 1944.    A 

number of schools closed their programs,   and in 1944 only 34,064 

schools were still serving lunches. 

In 1943,   1944 and 1945,   Congress passed a series of public 

laws making available cash funds to maintain the school lunch and 

school milk programs.    In 1943 and 1944,   50 million dollars were set 

aside,   and in the latter year,   the school lunch program was extended 

to include child care centers.    In 1945,   a total of 57.5 million dollars 

was allotted to the program.    By the close of the  1945 school year, 

45, 119 schools were participating in the school lunch program. 

In 1946,   Congress recognized the need for legislation to assure 

the continuation of the school lunch program.    Up until this time, 

many schools were hesitant to undertake the program because they 

were unsure whether the program would continue to be funded.     The 

House Committee on Agriculture Report stated: 

The need for a permanent legislative basis for a school 
lunch program,   rather than operating it on a year-to- 
year basis,   or one dependent solely on agricultural 
surpluses that for a child may be nutritionally unbalanced 
or nutritionally unattractive,  has now become apparent. 
The expansion of the program has been hampered by 
lack of basic legislation.    If there is an assurance of 
continuity over a period of years,   the encouragement of 
State contribution and participation in the  school lunch 
program will be of great advantage in expanding the 
program.   .   .   „    (page  15) 



The National School Lunch Act was passed in 1946 and Section 2 

states: 

It is hereby declared to be the policy of Congress as a 
measure of national security,   to safeguard the health 
and well-being of the nation's children and to encourage 
the domestic consumption of nutritious  agricultural 
commodities and other food,  by assisting the States, 
through grants -in-aid and other means,   in providing 
an adequate supply of food and other facilities for the 
establishment,   maintenance,   operation and expansion 
of nonprofit school lunch programs,    (pages  14-15). 

The 48 states were reimbursed not less than 75 percent of the 

funds used for the purchase of foods by schools,,    Alaska,  Hawaii, 

Puerto Rico and the Virgin Islands were  reimbursed not more than 

3 percent of their funds used for the purchase of food.    States received 

monies based on state need for assistance and the number of school 

children between the ages of 5 and 17,   inclusive,   residing in the state. 

Section 7 of the National School Lunch Act of 1946 provided 

matching Federal funds paid to the states.    If the per capita income 

of a state was less than the per capita income of the Nation,  the 

matching requirement for those states was reduced by that percentage. 

Schools participating in the National School Lunch Program of 

1946 had to agree to the following: 

1) Serve lunches meeting the minimum nutritional require- 
ments prescribed by the Secretary of Agriculture. 

2) Serve meals without cost or at reduced cost to children 
who were determined by local school authorities to be 
unable to pay the full cost of the lunch,   and not to 
segregate or discriminate against such children in any 
way. 



3) Operate the program on a non-profit basis. 
4) Utilize as far as practical the commodities declared by 

the Secretary to be in abundance and to utilize commo- 
dities donated by the Secretary. 

5) Maintain proper records of all receipts  and expenditures 
and submit reports to the State agency as required. 

(pages  15-16) 

Three types of lunches,  following specific nutritional require- 

ments,  were permitted;   Type A,   Type B,   and Type C.     Type C con- 

sisted of 1/2   pint of whole milk served as a beverage.     The minimum 

requirements for Types A and B are  summarized in Table   1. 

The Type A school lunch was designed to meet  1/3 of the RDA 

for children aged  10-12 years.     Type B lunch was provided for those 

schools that did not have the facilities to prepare a Type A lunch. 

The Type B lunch was designed as a supplementary lunch. 

In 1949,   a section of the Agricultural Act provided additional 

assistance to school lunches by donating agricultural commodities. 

These donations were in addition to those made available in the Agri- 

cultural Act of 1935. 

In 1952 and 1962,   amendments to the National School Lunch Act 

changed the formula used for determining aid to Hawaii,   Alaska, 

Puerto Rico,   Guam and the Virgin Islands and amended the formula 

used to determine funds available to states,   respectively.     Hereafter, 

Federal funds were provided to the  states based on student participa- 

tion in the school lunch program;   no longer by the  states' population 

of school children.    The Child Nutrition Act of 19 66 expanded school 
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TABLE  1.     Minimum Requirements for Type A and Type B 
School Lunch Menus.     (Gunderson,   1971) 

Type A Type B 

Milk,  whole 1/2 pint 1/2 pint 
Expanded in  1973 to include fluid forms 
of whole,   low-fat,   skim,   cultured 
buttermilk and flavored forms of these 
milks.     (Comptroller General of the 
U.S. ,   1977) 

Protein rich food consisting of any of the 
following or a combination thereof: 

Fresh or processed meat,  poultry, 
meat,   cheese,  cooked or canned fish,      2 oz.   as 1 oz.   as 

served served 
or 

dry peas or beans or soybeans, 
cooked 1/2 cup 1/4 cup 

or 
Peanut butter 4 Tbsp 2 Tbsp 

or 
Eggs 1 1/2 

Raw,   cooked,   or canned vegetables or 
fruits,   or both (2 or more vegetables 
or fruits,   or both) 3/4 cup 1/2  cup 

Bread,   muffins or hot bread made of 
whole grain cereal or enriched flour 1 portion 1 portion 

In 1974,  the definition was expanded 
to include enriched crackers,  taco 
shells,  pizza crust,  etc.    (Comptroller 
General of the U.S. ,   1977) 

Butter or fortified margarine 2 tsp. 1 tsp. 
Requirement was deleted in June, 
1976.     (Comptroller General of 
the U. S. ,   1977) 
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food services.    The special Milk Program (Public Law 85-478,   1954) 

was extended,   a pilot School Breakfast Program was authorized and 

funds for the employment of additional personnel by needy states to 

expand their school food service programs were made available.     The 

Child Nutrition Act also provided the authority to place  all school 

food services under one agency,  the United States Department of 

Agriculture (U. S. D. A. ). 

The School Lunch Act was  again amended in 1968 to add "non- 

school" eligibility for non-profit institutions providing non-residential 

child care or day care for children in economically depressed areas 

of the country,   or in areas in which a large number of mothers 

worked.     At this time,  the School Breakfast Program was  also 

expanded. 

The  school lunch program has continued to grow.     Hunger USA, 

emphasized the still present problem of malnutrition in the U.S.    In 

1969,  the White House Conference on Food,   Nutrition and Health, 

credited the school lunch program with providing wholesome meals to 

millions of children.     Various panels at the White House Conference 

urged the expansion of the program to every school and when justified, 

every poor or needy child should receive a reduced or free lunch. 

However,   as of this writing,   participation in the school lunch program 

is still on a voluntary basis,   and not all schools participate.    In the 

fiscal year,   1975,  44. 8 million students,   about 88 percent of the 
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Nation's total,  were enrolled in schools participating in the  school 

lunch program.    One-fourth of these students were eligible for re- 

duced or free lunches.    Of those eligible in each group,   86 percent 

participated in the free or reduced program and 47 percent partici- 

pated in the  regular priced lunches. 
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SCHOOL LUNCH PROGRAM 

Student Participation 

As previously stated,   individual schools participate in the school 

lunch program on a voluntary basis.    For those schools that do parti- 

cipate,   student acceptance of this program is essential.    By examining 

factors that influence students' decisions and then responding to these 

needs,   student participation in the school lunch program should in- 

crease. 

Hawaii has a statewide average of over 80 percent of her 

students participating in the Type A lunch program.      The major rea- 

son for the high participation in the school lunch program appears to 

be a closed campus during the lunch hour.    Tenth,   eleventh and 

twelfth grade students from five Honolulu high schools were sampled 

by questionnaire  (Maretzi et al. ,   1971).     Sixty-nine percent of these 

students indicated that they would eat the school lunch less frequently 

if their school had an open campus policy for lunch.    Girls indicated 

this would be the case more often than boys.    The reason given was 

that females tend to place greater   emphasis on "socializing" than on 

lunch itself.    Adolescent females stated that menu variety,  food pre- 

paration and a pleasant environment in which to eat were very 

important to their participation in the lunch program.     Girls complained 

slightly more frequently than did boys that the lunches were too starchy 
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or greasy and that they encountered problems in finding a seat in a 

crowded lunchroom.     Sixty-six percent of the female  respondents indi- 

cated they felt the school lunch was nutritious.    Forty percent stated 

they ate the school lunch because it was good for them.    Since students 

merely answered with a "yes" or "no" response to this question,   one 

can not deduce whether they truly believed these two statements or 

why they believed them.    At the same time,   only 17 percent of the 

girls felt that school lunches used high quality foods.    This may be 

the reason why only 33 percent of the female respondents felt the 

school lunch looked attractive and only 38 percent felt the food was 

neatly served. 

A notable difference between girls and boys was indicated in 

their response to the statement "I skip lunch when I am dieting. " 

Only 13 percent of the males indicated that this was true,  while 25 

percent of the females indicated this was the case.    Eighty percent of 

the males thought the portions  served were too small,   but only 58 

percent of the females  agreed with this.     Both sexes agreed that the 

school lunch was a bargain. 

Law et al.   (1972) found that 70 percent of the students surveyed 

at 16 high schools in Louisiana ate the school lunch.    This large 

number is also attributed to a closed campus policy at most of the 

high schools.     This was verified by the students as the reason why 

they purchased the school lunch.    In this  study,   more girls participated 
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in the school lunch program than did boys.     Girls indicated they were 

satisfied with the portion sizes and a greater number of girls than 

boys indicated they left food on their plates.    The most frequent 

response given to questions about the reasons for plate waste was 

that they disliked the preparation of the food,  with the  second reason 

being that they disliked the foods served. 

As in the Hawaiian study,   Law found that the majority of the 

students enjoyed eating lunch at school for the social benefits it pro- 

vided.    The majority of students who did purchase the school   lunch 

were most dissatisfied with having to wait in line.    Students who 

chose not to participate in the lunch program stated that food prepara- 

tion in the cafeteria was poor and unattractively arranged. 

In Iowa,   grades  1 through 12 were studied by Augustine et al. 

(1950) for the acceptability of the school lunch.    Main dishes, 

desserts,   sandwiches and milk were well accepted;   vegetables and 

salads were not popular items.     This is in agreement with other 

studies (Law et al. ,   1972;   Maretzi et al. ,   1971;   Jansen and Harper, 

1978). 

To encourage participation in the National School Lunch Pro- 

gram,  high schools have made available a choice of menu items; 

selection of which would conform to the Type A requirements.    Schools 

that offer a choice of menus have had greater participation than those 

schools in which only one menu was  available (Law et al. ,   19 72; 
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Jansen and Harper,   1978). 

Recently Congress changed the  requirements of the Type A 

School Lunch for grades 9-12 (Amendment 23,   1977).    High schools 

would no longer be required to serve  all five menu items to students 

in order to be eligible for Federal reimbursement.     The law now 

states that students in grades 9-12 may choose three of the five meal 

pattern items offered.     This  regulation was proposed as a means to 

eliminate the amount of plate waste observed in school cafeterias. 

Nutrient Contribution 

In addition to a school lunch program that is well accepted by 

students,   the nutrient contribution it makes to their diet is  also of 

importance.    Knowledge of this will help school food service directors 

plan more adequate meals.    Studies have indicated that the Type A 

school lunch can be nutritionally beneficial to students (Dreisbach and 

Handy,   1951;   Eppright et al. ,   1955;   Ten State Nutrition Survey, 

1968-1970;   Callahan,   1970;   and Emmon et al. ,   1972). 

Dreisbach and Handy (1951) studied student participation in five 

high schools in an eastern state.    In all high schools the students had 

a choice between two lunches;   the Type A school lunch and a self- 

selected lunch consisting of miscellaneous food items chosen by the 

student.    In two of the high schools,   more than one alternative Type A 

lunch was available to the students and in two other schools,   alternative 
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foods within the lunch were made available.    In all the high schools, 

foods that composed the Type A lunch were not available for those 

pupils desiring the self-selected lunches,  but Type A lunches could 

be  supplemented with purchases of the other foods available. 

A total of 2,540 lunch trays were checked in five schools.    Each 

school was checked once,   and the following information obtained; 

28 percent were Type A lunches,   47 percent were self-selected 

lunches chosen from miscellaneous food items,   and 25 percent were 

bagged lunches supplemented with milk or other foods.     Thirty-nine 

percent of the students purchasing the  Type A lunch did not drink 

milk.    In all cases,   some food item was not eaten by the students. 

Thirty percent of the Type A lunches were  supplemented with miscel- 

laneous food items purchased separately. 

Calculated nutritive values for the Type A lunch and the most 

popular self-selected lunches,   indicated that the former was a more 

adequate lunch.     The Type A lunch provided a greater source of 

calories,  protein,   calcium,   iron,   vitamin A,  thiamin,   riboflavin, 

niacin and ascorbic acid. 

In 1955,   Eppright et al.   studied 3-day food records of 1700 

9,   10,   and  11 year-old public school children in Iowa,   Kansas and 

Ohio.     The  records were kept on Tuesday,   Wednesday and Thursday. 

Mean intakes were not significantly different between the  school lunch 

and non-school lunch children.    However,  fewer girls who ate the 
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school lunch had diets in which one or more nutrients fell below 67 

percent of the RDA,   than did those who had not purchased the school 

lunch.     The percent of girls with diets low in iron and ascorbic acid 

were  reduced in the  school lunch group,   but the frequency of low 

calcium intakes were unaffected by participation in the lunch program. 

In Kansas and Iowa,   girls participating in the school lunch program 

had diets that were higher in vitamin A values than those who did not 

participate.    They concluded ". . .the school lunch,   or conditions 

associated with it, did reduce the number of children whose diets 

were at a low nutritive level. " 

Emmons et al.   (1972)   studied elementary school children having 

different economic and nutritional needs in two rural Upstate New 

York school districts.    Eight hundred and forty children,   aged 6-12 

years,  provided 24-hour food recalls at two different times,   (1) prior 

to the school food programs,   and (2)   again at the end of the academic 

year.     District A participated in the mid-morning milk program and 

the school lunch program.    School District B participated in the school 

breakfast and school lunch programs.    In District A and B the price of 

the lunch was 25£ and 40£,   respectively,   and participation was 69 

percent and 42 percent,   respectively.    When the lunches were provided 

free to all students,  participation jumped to an average of 94 percent 

for both districts,,    The higher cost of lunches in District B appeared 

to have a negative affect on participation.     Results are  summarized 
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in Table 2. 

In District A,   children whose food intake was judged nutrition- 

ally adequate (as determined by the investigators prior to the  study), 

had similar nutritive intakes at home  and at school in the fall and 

spring,   except for vitamin A,  which was  significantly lower in the 

spring.     Those children whose diets were judged nutritionally adequate 

in District B had significantly lower intakes of calories  and calcium 

from their home meals in the spring than the fall.     This was apparent- 

ly due to the fact that some children stopped eating breakfast at home 

when the  school lunch and school breakfast program began.    When the 

nutritive value of both the  school lunch and school breakfast program 

was added to the nutritive value of both the home meals for these 

children,   a significantly greater intake of thiamin,   riboflavin and 

ascorbic acid was noted in the  spring than in the fall. 

Those children judged nutritionally needy in District A had 

significantly greater intakes of all nutrients except vitamin A.    The 

school lunch provided 15 to 26 percent of the increase noted for these 

children.     Nutritionally needy children in District B had greater in- 

takes of all nutrients in the  spring than the fall.     The  school breakfast 

and lunch program provided 75 to 93 percent of the increases observed 

for calcium,   vitamin A,  thiamin,   riboflavin,   and ascorbic acid. 

In District A,   children ineligible for free lunches  at the  start 

of the study,  had significantly greater nutritive intakes of calories, 
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TABLE 2.    Nutritive Value of School Lunch,   Breakfast and Morning 
Milk Programs with Home Meals (Emmons et al. ,   1972). 

Classification 
of Children 

Nutrients Significantly Increased 

District A District B 

Nutritionally adequate None thiamin 
riboflavin 
ascorbic acid 

Nutritionally needy calories 
protein 
calcium 
iron 
thiamin 
riboflavin 
niacin 
ascorbic acid 

calories 
protein 
calcium 
iron 
vitamin A 
thiamin 
riboflavin 
niacin 
ascorbic acid 

Ineligible for 
free lunch calories 

iron 
thiamin 
ascorbic acid 

* calories 
*prote in 
* calcium 
*thiam.in 
* riboflavin 
*ascorbie acid 

Eligible for 
free lunch calories 

protein 
thiamin 

* calories 
*protein 
* calcium 
* thiamin 
* riboflavin 
*ascorbic acid 

School programs provided  100% of the increases. 
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iron,   thiamin,   and ascorbic acid and a decreased intake of vitamin A 

in the spring.    The increases came equally from home food consump- 

tion and school food programs.    Prior to the study,   children ineligible 

for free lunches in District B had significantly greater intakes of 

calories,   protein,   calcium,   thiamin,   riboflavin,   and ascorbic acid 

in the  spring.    All increases came from the school breakfast and 

lunch program,, 

Increases provided by the  school lunch and mid-morning milk 

for children eligible to receive free lunches in District A were seen 

in calories,  protein and thiamin.    In District B,   eligible children had 

higher intakes of calories,  protein,   calcium,  thiamin,   riboflavin, 

and ascorbic acid in the spring.     The  school breakfast and lunch pro- 

gram provided 100 percent of the increases for District B. 

The state of Massachusetts conducted a school lunch nutrition 

study on public school children (Callahan,   1970).     Grades   1 through 12 

in all public schools were randomly sampled.    Students who partici- 

pated were asked to provide a food record of what they consumed for 

lunch on one day.    Results obtained indicated that 52 percent of the 

students polled had purchased the school lunch,  2 6 percent had brought 

lunch from home,   8 percent went home for lunch,   and 6 percent ate no 

lunch on the day of the  study.    Of those students who purchased the 

Type A school lunch,   72 percent were classified as having had an 

adequate lunch.    A lunch was classified as adequate if it contained a 
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meat sandwich (or its equivalent),   a serving of fruit or vegetable,   and 

a carton of milk.    Of those  students who brought their lunch from 

home,   or those who went home for lunch,  42 and 28 percent, 

respectively, were classified as having eaten an adequate lunch. 

Seven percent of the students purchased a la carte lunches in school 

and 23 percent of these students were classified as having eaten an 

adequate lunch.    Clearly,   the Type A lunch provides valuable nutri- 

tional foods to students. 

The Ten State Nutrition Survey,   1968-1970,   surveyed adoles- 

cents   10-16 years of age,   in addition to other groups judged to be  at 

high nutritional risk.     Dietary intake was estimated by the 24-hour 

recall method.    For both males and females in this age group,  the 

mean intake of all nutrients examined in the high income ratio states 

(HIR) were higher in students who had participated in the school lunch 

program than those who had not.     The percent contribution of the 

school lunch in the HIR states was greater than 21 percent for all 

nutrients.    In low income  ratio states (LIR),   mean nutrient levels 

were higher in the school lunch group for all nutrients examined 

except thiamin.     The percent contribution of the school lunch in the 

LIR states was greater than 30 percent for all nutrients. 
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DIETARY STUDIES 

There are internal nutrient intake differences within a popula- 

tion.    Adolescent females as a subgroup of the American population, 

have been shown to have extremely poor diets.    The following studies 

underline how widespread this problem is and document that deficien- 

cies of calories,   calcium,   iron,   vitamin A,   and ascorbic acid are 

common. 

Nutritional Status USA (Morgan,   1959) encompassed the four 

regions of the United States,  the Northeast,   North Central,   South and 

West.    Storvick et al.   (1951) reported the findings for Oregon on 766 

children aged  14,   15 and  16 years.     A 24-hour food record and dietary 

history was used to obtain information on dietary intakes.    Results 

indicated that intakes of iron and ascorbic acid were below two-thirds 

of the  1948 RDA for 20-30 percent of the subjects.    Calcium intakes 

for the girls were also low,   but dietary intakes of protein,   vitamin A, 

thiamin,   riboflavin,   and niacin were classified as inadequate in less 

than  10 percent of the children. 

Hard and Esselbaugh (1956)   studied students in Snohomish 

County and Yakima County in Washington State.    Seven-day dietary 

records were kept by 248 girls and boys aged 14. 5-16. 5 years,    A 

total of 124 girls were sampled and their diets tended to be poorer 

than those of the boys.     The   1953 RDA (Appendix A) was used to 
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examine the dietary intakes of this population.    Presently,   the  1974 

RDA (Appendix A) are in use,   and this earlier data is presented in a 

manner that re-examination of it by the more current recommended 

allowances is possible.    In research,  two-thirds of the RDA is often 

used as a cut-off point when examining the adequacy of a diet.    Sub- 

jects falling below two-thirds of the RDA for a nutrient are then con- 

sidered to have consumed inadequate amounts.     The  1974 RDA for 

calcium is   1200 mg for  11-18 year olds,     A rather significant percent 

of the girls,   19. 3 percent in Snohomish County and 24. 6 percent in 

Yakima County had diets containing less than 700 mg of calcium.    The 

RDA for iron increased from 15 mg in  1953 to  18 mg in 1974.     This 

recommended increase compounded an already very serious problem. 

More than 95 percent of the girls in both counties did not have dietary 

intakes of 18 mg of iron. 

In Snohomish County,   69. 3 percent of the girls and in Yakima 

County,   72. 1 percent of the girls consumed less than 12 mg of iron, 

which is 2/3 of the 1974 RDA.    The investigators also examined 

thiamin.    Because of the role that thiamin plays in calorie needs, 

particularly calories obtained primarily from a carbohydrate diet,   it 

is  recommended that no one consume less than 1 mg of thiamin per 

day.    In Snohomish and Yakima Counties,   33.9 percent and 52.5 per- 

cent of the females ingested less than 1 mg of thiamin per day. 

Unlike the last three nutrients examined,   ascorbic acid intake 
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encompassed a very broad range.    For the girls,   intakes of ascorbic 

acid in both counties  ranged from below 20 mg to  159 mg.    Fewer 

females in Snohomish County consumed less than two-thirds of the 

RDA for ascorbic acid than did their counterparts in Yakima County; 

9. 7 percent and  13. 1 percent,   respectively. 

Three-day dietary records were kept on Tuesday,   Wednesday, 

and Thursday by 2 75 females from three high schools in Southern 

Illinois (Wharton,   1963).    The population was divided into two age 

groups;   13-15 years and 16-18 years.    Except for calcium and ascorbic 

acid,   the girls in the older age group tended to have more nutrient in- 

takes above two-thirds of the  1958 RDA (Appendix A) than did the 

females in the  13-15 year range.     The percent of the  16-18 year-old 

girls consuming less than two-thirds of the   1958 RDA for certain 

nutrients were:    calories (24%),   calcium (72%),   iron (39%),   vitamin A 

(55%),  thiamin (20%),   riboflavin (40%),   and ascorbic acid (55%).    When 

the younger age group is examined,   a slightly different pattern 

develops.    Females in the  13-15 year range consuming less than two- 

thirds of the  1958 RDA for certain nutrients were:    calories (30%), 

calcium (67%),   iron (45%),   vitamin A (73%),   thiamin (32%),   riboflavin 

(44%),   and ascorbic acid (52%).     The greatest difference for nutrient 

intake between these two groups is seen for vitamin A and thiamin. 

For both nutrients,  the younger age group fared much worse than the 

older age group.    In Iowa,   analysis of dietary histories of 56 children 
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aged 3-17 years (Hootman et al. ,   1967) revealed that children in the 

3-9 year-old range had fewer nutrient intakes below 67 percent of the 

1964 RDA (Appendix A) than did the children in the  10-17 year old 

range.    Nutrient intakes most frequently below 67 percent of the  RDA 

for the older children were calcium,   iron,   and ascorbic acid. 

Edwards et al.   (1964) found teenage diets to be low in the same 

nutrients as in earlier investigations.     They studied 6200 male and 

female adolescents in the seventh,   ninth,  tenth,   and twelfth grades in 

North Carolina.     They used the 24-hour recall method to determine 

nutrient intake.    The foods reported to be consumed were then 

evaluated using six food groups:    meat,   milk,   green leafy and yellow 

vegetables,   other fruits and vegetables,   and bread and cereals.    From 

this it was determined that  14 percent of the  students had not reported 

consuming any food from the milk group.    Only 5 7 percent of the 

teenagers in grades  10 and  12 were consuming 2  servings or more of 

milk or milk products.    On the day of the survey,   83 percent of all 

the  students had not eaten a green leafy or yellow vegetable,   and 59 

percent ate no food which had a high ascorbic acid content.    On the 

basis of foods consumed,   it may be deduced that the nutrient values 

of calcium,   vitamin A,   and ascorbic acid in the diets were low. 

Similar findings were  reported by Wakefield and Miller (1971), 

Forty college women attending a midwestern university were  asked 

to provide a 24-hour food recall.    Analysis of food intake revealed 
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that 10 percent of the participants did not drink milk on the day of the 

study and that they consumed limited amounts of breads and cereals. 

This in turn could be interpreted  that their dietary intake of calcium, 

iron,   thiamin,   riboflavin,   and niacin might be low. 

Hampton et al.   (1967) studied 184 teenagers in Berkeley, 

California.     Subjects kept seven-day dietary records for four non- 

consecutive weeks.    During this time,   the subjects were interviewed 

everyday except Sundays concerning their previous day's food record. 

Seventy-one girls of the original 184 subjects completed all four 

weeks.    Of this subpopulation,   intakes of protein and niacin were the 

only nutrients in which no girl consumed less than two-thirds of the 

1964 RDA (Appendix A),    Iron and calcium,   in that order,  were the 

two nutrients found most frequently to be deficient in the girl's diets. 

The percent of girls with intakes below two-thirds of the recommended 

dietary allowances for certain nutrients were:     calories (15.4%), 

calcium (49.30%),  iron (57.75%),   vitamin A (15.49%),   and ascorbic 

acid (15.49%). 

In Western New York State,   Schorr et al.   (1972) obtained three- 

day dietary records from 118 students in grades 7 through  12.    In 

addition to examining dietary nutrient levels of calcium,   iron, 

vitamin A,   and ascorbic acid,  food preferences of the adolescents 

were also'obtained.     Teenage food preferences  revealed that they 

liked a wide variety of foods,   and with planning,   it would be possible 
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to consume  a nutritionally adequate diet around these "popular" foods. 

This could be the case for all nutrients except vitamin A.    None of the 

foods classified as most liked by the teenagers was a good source of 

this nutrient.    The female subjects' daily intakes of calcium,   iron, 

vitamin A,   and ascorbic acid indicated that their diets were not well 

planned.     The mean intakes for these nutrients were not alarming, 

with the exception of iron (8. 8 mg + 0. 3).    However,   averages of 

nutrient intakes very often underscore a problem,,    When these same 

nutrients were examined against the  1968 RDA (Appendix A) a differ- 

ent picture emerged.     The percentage of females who consumed 

between 1-33 percent of the  1968 RDA for calcium,   iron,   vitamin A 

and ascorbic acid were,   14 percent,   16 percent,   14 percent,   and 5 

percent,   respectively.     An additional 42 percent,   75 percent,   51 per- 

cent,   and 58 percent of the females consumed less than two-thirds of 

the RDA for calcium,   iron,   vitamin A,   and ascorbic acid,   respectively. 
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MEAL PATTERNS OF FEMALE ADOLESCENTS 

It has been customary to think of the American diet as consist- 

ing of breakfast,  lunch and dinner.     These meals may or may not be 

supplemented with snacks.    Understanding the food intake of a group 

would not be complete without knowledge of their meal pattern.    Does 

the group under investigation eat lunch?    What are its attitudes toward 

breakfast or the evening meal?    How important are snacks to the total 

nutrient intake?    Answers to these questions qualifies information 

obtained in nutritional dietary studies. 

Lunch 

Lunch,   as compared to the other meals,   is probably consumed 

more frequently outside the home.    Because of the varied locations of 

this meal it is probably the least routine. 

Data from the Iowa study of 1188 school children (Eppright et al. , 

1955) indicated that lunch provided one-third of the daily intake of 

calories,   and slightly more than one-third of the day's supply of 

protein,   vitamin A and niacin.    For all sex-age groups,   lunch was 

shown to be the most balanced meal in that it more nearly provided 

one-third of all the nutrients.    Other meals did not follow this pattern, 

Hinton et al.   (1962),  when .studying  140 girls aged  12-14 years 

found that only about 8 percent of the girls indicated they were not 
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hungry at lunch.     The greatest number,   89 percent of the girls stated 

that they enjoyed the noon meal.    When they did not enjoy this meal, 

the major reason was that they did not like the foods served. 

Teenagers in Berkeley,   California (Huenemann et al. ,   1966, 

1968) stated that lunch was second to dinner for their preferred meal. 

The major reasons given by those who preferred lunch to any other 

meal in both ninth and eleventh grades were the company of friends, 

the relief from hunger,   and the freedom experienced at this meal. 

More girls than boys chose lunch as their preferred meal.    In spite 

of this,   lunch was skipped more frequently than breakfast during the 

summer months and about the same number of times as breakfast 

during the academic year.    During the summer months,  the reasons 

given for omitting the noon meal were late breakfasts and lack of 

planning.    During the school year,  the students stated they had sub- 

stituted other activities in lieu of lunch. 

Breakfast and Dinner 

Adolescents have frequently stated that a leisurely meal, 

pleasant atmosphere,   and conversation are very important properties 

of a meal (Huenemann et al. ,   1966;   Maretzki et al. ,   1971).    The meal 

that often provides the teenager with these properties is dinner.    It is 

therefore not surprising that the evening meal is the preferred meal 

of this age group (Hinton et al. ,   1962;   Huenemann et al. ,   1966,   1968). 
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Eppright et al0   (1955) studied the nutrient contribution of the 

evening meal.    Dinner provided at least one-third of the daily intake 

of calories,   and was high in protein,   iron,   vitamin A and niacin in 

proportion to the calories present.     The nutrients most likely to be 

present in low amounts were calcium and ascorbic acid.    Hodges and 

Krehl (1965) reported that students did not consume vegetables and 

salads for dinner which may explain the low intake of ascorbic acid 

at this meal. 

Investigators have reported that as students advanced from 

junior high school to high school,   a greater percentage missed 

breakfast and that except for ascorbic acid,  they obtained less of all 

nutrients at this meal than when they were younger (Eppright et al. , 

1955;   Edwards et al. ,   1964;   Huenemann et al. ,   1968).    A reversal of 

this trend was noted as students progressed into their later teens and 

early twenties.    Coeds at a midwestern university indicated that one 

of the food patterns changed between the university and their home 

was the more frequent consumption of breakfast (Wakefield and 

Miller,   1971). 

A relationship between low ascorbic acid intake and the 

omission of breakfast has been documented (Steele et al. ,   1952; 

Hodges and Krehl,   1965).    For those who missed breakfast,  defi- 

ciencies of calories,   calcium,   and phosphorus could not be overcome 

by other meals (Steele et al. ,   1952). 
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Snacks 

Teenage diets are much maligned for the irregularity of their 

meals and the frequency of their snacks.    Snack foods may,   in fact, 

add calories and nutrients that are often missing in the  adolescent 

female's diet.    Hinton et al.   (1963)   and Hampton et al.   (1967) found 

that quality of diet was highly correlated with the mean number of 

servings of food.    Snacks,   if well chosen,   could provide significant 

intakes of calories and nutrients.    Thomas and Call (1973) compiled 

data from the Ten-State Nutrition Survey.       They analyzed the 

24-hour dietary recalls of those teenagers who indicated they had 

snacked on the day of the study.    Their data reveal    that 30 percent 

of the calories ingested by the adolescent females was provided by 

between meal foods.    Snacks supplied approximately 19.4 percent, 

15 percent,   and 12. 6 percent of the 24-hour intake of calcium,   iron, 

and vitamin    A,   respectively. 

Female teenagers in Berkeley,   California,   in grades 9 through 

12,   reported eating the following snacks in descending order:    pie, 

cake,   pastry and cookies,   candy,  fruit,   cereals and bread,   soft 

drinks,   ice cream,   milk,   eggs,   meat,   cheese,   and potato chips. 

Vegetables were infrequently eaten (Huenemann et al. ,   1968).    Hodges 

and Krehl (1965) stated that milk,   ice cream and cheese as a snack 

made a considerable contribution to a teenager's diet. 
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DIETARY EVALUATION METHODOLOGY 

There are a number of methods which will enable one to obtain 

information on the food intake of individuals.    Standard methods 

frequently employed are dietary histories,  food frequencies,  food 

records and dietary recall.    Entries onto food records can be record- 

ed in common household measures or weighing methods can be 

employed.     In the latter,   all foods consumed by the individual  are 

weighed.     This is considered to be the most accurate way of obtaining 

information on food consumption (Trulson and McCann,   1959).    The 

weighed food record requires expensive equipment and good coopera- 

tion from subjects.    A disadvantage to weighing all food items is that 

this may change the usual eating pattern. 

Recording of foods in household measures is a less precise 

method,  but the most common one employed.    Using scatter diagrams, 

Eppright et al.   (1952) found that food records kept by trained persons 

gave as satisfactory results when the food items were recorded by 

servings as by weighed amounts.    They qualified this by noting that 

results obtained by the latter method are likely to be somewhat lower 

than when household measures were used.    Between the two methods, 

there was a significant difference observed for calories,  protein, 

calcium and riboflavin at the 5 percent level.    No significant difference 

was observed for thiamin and ascorbic acid. 
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Food records are commonly kept for three days (Eppright 

et al. ,   1955;   Wharton,   1963;   Schorr et al. ,   1972).    They can only be 

used in environments where the population is literate.    It requires 

that the  subjects be cooperative and fully understand what information 

is needed.     The day or days to record food records is important if a 

"day effect" should exist.    It is necessary to select a day representa- 

tive of all seven.    For the group intake,   except for college students, 

Chalmers et al.   (1952) found no significant differences between days 

for any nutrient.    Any combination of days during the week represent- 

ed the week-day intake as accurately as another.    They also stated 

that diet records kept for consecutive days by women needed to con- 

sist of fewer days than diet records kept by men. 
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RESEARCH PROCEDURES 

Selection of Subjects 

High school girls between the ages of 14-18 years who attended 

a high school in Corvallis,  Oregon,  were studied to determine the 

contribution of the federally subsidized Type A school lunch program 

to their nutrient intake over 3 consecutive days.     Corvallis was 

chosen to conduct this study because it would enable the investigator 

to personally review each girl's dietary record every day and,   if 

necessary,   contact the girls and clarify the information given on their 

records.    This verification of data was deemed essential to validate 

the study. 

The pilot study for this investigation was carried out in 

Junction City,  Oregon,   on September 2 6,  2 7,   and 28,   1978,    Junction 

City is a town smaller than Corvallis.     The  Type A school lunch is 

available to the students and the  ages of the  students  attending this 

school matched those of the planned Corvallis study.    Therefore,  the 

instruments could be tested and evaluated for use in Corvallis. 

Letters introducing the students to the study and methods used for the 

collection of the food records were tested.     Changes made between 

the pilot study and the Corvallis study were:     1) to encourage classes 

as a whole to participate and to use the class  setting for the distribu- 

tion and collection of food records  rather than individual contact 



36 

through a home  room setting,   and 2) to shorten the interval between 

the day the students  received the diet records  and recording their 

food intake. 

At the start of the school year,   letters were  sent to the princi- 

pals of both high schools in Corvallis,   Corvallis High School and 

Crescent Valley High School,   to obtain permission to conduct the 

study at their schools  (Appendix B-l).     The study was finally conducted 

only at Corvallis High School as it coincided with the nutrition unit 

being taught in the Health  1 classes.    Health  1 is  a required course 

for all students and therefore includes  a representative  selection of 

students.     Recording dietary intake was an assignment for the entire 

class.    Participation in this study,  however, was voluntary.    Those 

females who did participate were promised a computer print-out 

analyzing their diet for calories and nutrients. 

Method of Data Collection 

One week prior to the  start of the study the investigator spent 

five minutes in each of seven Health  1 classes.    At this time,   intro- 

ductory letters to the  study and permission slips were handed out to all 

female  students (Appendices B-2 and B-3).     The purpose of the  study 

and what would be required of those who participated were explained. 

Criteria for eligibility in the  study were  as follows:     1) a female 

student in the  required Health  1 class,   and 2) agreement to purchase 
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the Type A school lunch on at least 2 of the 3 days the food records 

were to be kept. 

On Monday,  November  13th,   the investigator visited each 

Health  1 class.     At this time,   the students  received materials in which 

to record their food intake  (Appendix B-4).    Instruction was given on 

the use of the dietary records.    Students were provided with an example 

of a completed food record.     This example was used to verbally in- 

struct the students on the types of information that they would need to 

record intake in their dietary records.     Sketches taken from Calories 

and Weight,  Home and Gardens Bulletin #153,   U. S. D. A.   (1970) of 

different meats and cuts of meat that represent the actual size of a 

three-ounce serving of cooked meat without bone were provided.     Use 

of conversion equivalents to aid in estimating the amounts of food 

consumed,   e.g.   1 cup = 8 ounces,   and abbreviations that are used, 

e.g.   tablespoon = Tbsp were reviewed.    Plastic food models (Nasco) 

were on display in each class.     The food models were arranged on 

dishes,   and cards stating their portion size were placed next to them 

so that the students could familarize themselves with portion sizes. 

At this time,   the  subjects were  also given directions for the  return of 

their dietary records.    Phone numbers of the participants were  also 

obtained. 

All students were instructed to begin to record their diet start- 

ing after midnight on November  13th,   1978.     With the exception of 



38 

three subjects,  food records were kept by all students on Tuesday, 

Wednesday,   and Thursday.     These three  subjects  recorded their 

dietary intake on the following Friday,   Monday,   and Tuesday.    All 

students were asked to turn in their previous day's food record to the 

investigator who came to the Health 1 class each day.    At this time, 

the dietary records of the  subjects were  sorted from those  students 

not participating in the study.    If time permitted,   this group of food 

records was examined by the investigator and,  when necessary sub- 

jects were contacted immediately after class to obtain more informa- 

tion to help clarify their records.    If the  subject did not have time to 

answer questions to help interpret her food record,   she was called at 

home that evening or was contacted on the following day. 

Students who indicated they ate a meal or snack outside their 

home or school cafeteria listed the name of this establishment.    When 

necessary,   this establishment was then contacted to obtain information 

on the ingredients and weights used in the preparation of this food. 

Students had also been instructed to list brand names of foods and 

beverages consumed.    These labels were then checked to obtain infor- 

mation on ingredients.    Food items  reported by volume by the student 

were weighed by the investigator and serving size determined for 

accurate coding of foods. 

The menu for the foods  served in the  school cafeteria for the 

week of November 13th and 20th was obtained (Appendix C). 
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Information on the ingredients and serving sizes of these foods was 

received from the head cook at the high school cafeteria and the Food 

Service Coordinator. 

Dietary Evaluation 

After the food records for all participants were obtained,   they 

were coded for computer analysis using U. S. D. A.   Handbook 456 (Adams, 

1975).    Each student was assigned a participant number.    This infor- 

mation along with their age,   day of study,   and daily food intake was 

keypunched onto computer cards and then verified. 

Upon completing the coding of the diets,   all coding entries were 

checked for accuracy.    Food item number and serving factor were 

again examined so as to eliminate transcriptional errors. 

Computer analysis was carried out using Data Set    456, 

Action Data Processing,  Inc.,   Hyattsville,   Maryland,   in conjunction 

with a program developed by John Holt,   Computer Center,  Oregon 

State  University. 

Utilizing these programs,   each subject's diet was analyzed over 

three days for calories and all nutrients listed in U. S. D. A.   Handbook 

#456.    Each subject's record was checked for ano'malies which might 

indicate errors in transcription of data.     These  records were then 

returned to the subjects. 

For the purpose of this study,   each student's daily intake was 
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analyzed for calories,  protein,   calcium,   iron,   vitamin A,  thiamin, 

riboflavin,   and ascorbic acid.    For each student,   intake of each of the 

items in the above categories was divided into other meals,   snacks, 

school lunch,   and vitamins.     The subjects had been instructed to 

indicate whether they considered any food consumed to be a meal or a 

snack.    Items were classified according to the subject's designation. 

For other meals,   snacks,   and vitamins,   a three day average was ob- 

tained for each student.    School lunch intake was averaged over the 

number of days the school lunch was eaten.    The dietary intake of the 

two students who did not purchase the  school lunch on any day was 

excluded from the school lunch day average.    The dietary intake of the 

seven students who purchased the  school lunch on all three days of the 

study was excluded from the non-school lunch day average. 

The subject's daily intake for calories or each nutrient from all 

sources was averaged over school lunch and non-school lunch days. 

For each student,  this provided a difference between the school lunch 

day average and the non-school lunch day average intake of calories 

and nutrients.    All subjects' school lunch day averages and non-school 

lunch day averages were then averaged to obtain both mean and median 

values for calories  and nutrients.    Standard statistical methods were 

then applied to determine the significance of differences between these 

grand means over all students and all days. 

Dietary data obtained from computer analysis of the students' 
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dietary records were  subjected to   statistical analysis with the aid of 

Nilima Srivastava of the Department of Statistics,   Oregon State Uni- 

versity.    Differences between school lunch day average and non- 

school lunch day average of calories or nutrients averaged over all 

subject's (Table 6) were analyzed by the pair difference test.    Average 

nutrient density differences  (Table 10) we re also analyzed by the pair 

differences test.     Results of Tables  7 and  11 were analyzed for 

differences between means by equality of proportion using Z table. 

To obtain significancies of differences between ranges for Table 9 a 

table of variance for uneven numbers was performed using statistical 

program for the social sciences with the aid of David Niess,   Computer 

Center,  Oregon State University.    Analysis for differences between 

means of a student subgroup and total student population   was  carried 

out by standard methods using the Z table for normal distribution. 

Experimental Approval of the Human Subjects Committee 

Procedures and test instruments were submitted to the Human 

Subjects Committee and approved on September 18,   1978. 
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RESULTS AND DISCUSSION 

The  60 high school girls who participated in this  study ranged in 

age from 14 to 18 years.    Twenty-four of the 60 subjects were  14 

years old,   thus making this the greatest single age group.     Thirty-six 

of the subjects were  15-18 years of age.    Mean age of the subjects 

was   15 years (Table 3).    Nutrient intake was compared to the  1974 

RDA for females aged 15-18 years. 

One requirement for participation in the study was that the 

student would purchase the school lunch on two of the three days the 

food intakes would be  recorded.    Fifty students purchased the  school 

lunch on two days,   seven students purchased the school lunch on all 

three days of the study and one student purchased the school lunch on 

only one day.    Special consideration was given to two students whose 

work or school commitments made it impossible for them to purchase 

the school lunch on two days.     The nutrient values for these students 

are included for non-school lunch days only. 

Use of Nutrient Supplements 

In addition to foods eaten,   information on the number of subjects 

who used nutrient supplements is included for those subjects who fur- 

nished information on the types  and amounts consumed (Table 4). 

Nine students provided information on their intake of supplements; 



43 

TABLE   3.    Ages of High School  Subjects Who Participated in 
the Study. 

Number of Students 

24 

16 

12 

6 

2 

Ages of Subjects 
(years) 

14- -15 

15- -16 

16- -17 

17- -18 

18- -19 

Mean Age  -  15 years 

TABLE 4.     Number of Nutrient Supplements Used By the High 
School Subjects. 

Number of Subjects 

Multi-nutrient with iron 4 

Multi-nutrient without iron 1 

Ascorbic acid 4 

Iron 2 

Calcium 1 

Vitamin A 1 
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five additional students  reported taking supplements but these were 

not included because they could not furnish the information necessary 

to accurately calculate them.    Of the nine students whose nutrient 

supplements are  reported,   one student consumed three different types 

of supplements each day,   and two students used two different types 

each day. 

Ascorbic acid was the  single nutrient supplement consumed in 

the greatest amount as compared to the  1974 RDA.    Intake of ascorbic 

acid supplements  ranged from 60 mg to  1000 mg per day.    Other 

single nutrient supplements used by students were calcium (200 mg), 

Vitamin A (1000 IU),   and iron (10-15 mg).    Five multi-nutrient 

supplements were taken by the subjects;   four contained iron.    Only 

six subjects in this study met the  1974 RDA for this nutrient.    All of 

these six were taking an iron supplement. 

The use of nutrient supplements by 23 percent of the students is 

somewhat less than that reported by Huenemann (1968).     They reported 

31 percent of their female  subjects used vitamin supplements,   and 

that the most common supplements did not contain iron. 

i> 

Selection of Type A Meal Items 

Students' food records were examined to determine what impact 

the  recent legislation allowing high school students to choose only 

three of the five Type A menu items was having on food intake.    It was 
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found that the largest number of students,  48 percent,   chose four of 

the five menu items;   34 percent chose five menu items;   12 percent 

chose three menu items;   five percent chose two menu   items.    The 

school lunch menu for Corvallis High School (Appendix C) illustrates 

the wide variety of food items available to the students.    As previously 

stated,  the Type A menu pattern requires a two oz„   edible portion of 

meat    or approved equivalent, one serving of whole grain or enriched 

bread or approved equivalent,  two servings of vegetable and/or fruit 

to equal 3/4 cup,   and 1/2 pint of milk.    Students were classified as 

having selected five,  four,  three,  or two menu items if they reported 

consuming the appropriate menu pattern requirements.      However,   it's 

important to note that subjects often augmented their Type A lunch 

with a la carte food items or condiments.    The entire nutrient contri- 

bution of the lunch was calculated to determine nutrient means.    As 

would be expected,  the adequacy of the diet increased as the number 

of menu items selected increased (Table 5).    Except for the mean in- 

take of vitamin A for four menu items,  this held true for calories and 

all other nutrients. 

Of the lunches consumed by this population,  food items from the 

vegetable and fruit group were the foods most infrequently consumed 

by the subjects.    This finding is in agreement with other studies 

(Jansen et al. ,   1978;   Head et al. ,   1973;   Law et al. ,   1972;   Maretzki 

et al. ,   1971;   Augustine et al. ,   1950).    Of the  122 lunches reviewed, 
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TABLE 5.     School Lunch Nutrient Contribution of 2,   3,   4,   and 5 
Type A Menu Items Selected by the Subjects. 

2 3 4 5 
Nutrients Menu items Menu items Menu items Menu items 

Calories 
Mean 494 657 766 941 
SD 220 199 150 204 

Protein (gm) 
Mean 22.5 26.5 32.9 36.9 
SD 8.4 7.3 10. 1 6.9 

Calcium (mg) 
Mean 151 329 416 481 
SD 155 197 162 163 

Iron (mg) 
Mean 3.50 3.98 4.77 5.87 
SD 1.40 1.54 1.26 1.34 

Vitamin A (I. U.) 
Mean 397 2181 1358 2289 
SD 276 2579 1651 2773 

Thiamin (mg) 
Mean 0,28 0. 37 0.44 0.52 
SD 0. 12 0. 13 0.09 0. 13 

Riboflavin (mg) 
Mean 0.29 0. 60 0. 76 0.85 
SD 0. 13 0.24 0. 19 0. 19 

Ascorbic Acid (mg) 
Mean 9 19 22 28 
SD 9 11 10 13 

SD = Standard Devi ation 
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52  contained only one vegetable or fruit.    Seventy-three percent of the 

time,  this single vegetable or fruit was French fried potatoes.    No 

vegetable or fruit was chosen in eight meals.     The federal regulation 

for the Type A school lunch states that visible servings of vegetables 

or fruits must be served.    Examination of diet records indicated that 

vegetables and fruits as an ingredient in other dishes rather than 

served as a separate item were better received by the subjects.    For 

example,  the dehydrated sweet potato flakes used in Millie's bread 

(each slice contained 2 82 0 I. U.   of vitamin A) though not fulfilling the 

Type A meal pattern did help enrich the student's meal. 

Milk was not consumed in 17. 5 percent of the lunches,   10 per- 

cent did not contain a required bread source,   and a meat or meat 

substitute was not present in 2.5 percent of the lunches chosen. 

Although some students did not always consume one of the required 

bread sources,   many times they consumed rice or pasta.    The 

U. S. D. A.   does not recognize either of these food items as a bread 

source for the Type A meal pattern. 

Nutrient Intakes for School Lunch and 
Non-School Lunch Days 

At Corvallis High School,   students have a great amount of 

freedom in their decision on how to spend their lunch hour.     Their 

choices include purchasing the school lunch in the school's cafeteria, 
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eating lunch or a snack in a restaurant or fast food outlet,   going home 

for lunch,   or consuming nothing during this period.    Because this wide 

range of possibilities exists,   there are many combinations of meals 

and snacks possible within a 24-hour period.    A student may consume 

a morning and evening meal with many snacks or no snacks at all. 

Therefore it is important to examine the entire day's intake for a 

population and not just a single meal.    School lunch days were examined 

to determine their nutritional contribution to the teenage girl's diet. 

Table 6 lists the mean and median values for calories and nutrients 

analyzed on school lunch and non-school lunch days.    On days the 

school lunch was eaten,   a statistically significant increase,  p^ 0.01, 

for calories and all nutrients except ascorbic acid was noted.    On 

school lunch days the group's median caloric intake,   1995 Kilocalories 

(kcal),   approached that of the  1974 RDA for this age group (2100 

kcal).    The group's median caloric intake on non-school lunch days, 

1666 kcal,   is much less than the RDA.    Protein intake for the group 

was well above the RDA on both school lunch and non-school lunch 

days.    Median calcium values for school lunch days (1147 mg) 

approached that of the group's RDA (1200 mg).    On non-school lunch 

days,   median values were just a bit greater (817 mg) than two-thirds 

of the  RDA (800 mg) for calcium.     The median iron value on non- 

school lunch days was 9.40 mg which is belowtwo-thirds of the  RDA 

(12 mg) and the median value for iron on school lunch days was  11. 53 
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TABLE  6.     Average Nutrient Intakes for School Lunch and 
Non-School Lunch Days. 

School Lunch Days        Non-School Lunch Day 
Two Day Average 

Calories 
Mean 1978 + 425 1682 + 608 
Median 1995 1666 

Protein (gm) 
Mean 78.6 +8.6 65.9 + 32.6 
Median 74.8 60.4 

Calcium (mg) 
Mean 1144 + 372 978 + 628 
Median 1147 817 

Iron (mg) 
Mean 13. 11 + 5.92 11.22 + 7. 36 
Median 11.53 9.40 

Vitamin A (I. U. f 
Mean 4850 + 3204 3525 + 2981 
Median 3864 2 792 

Thiamin (mg) 
1.81 + 3.381 Mean 1. 19 + 0.88 

Median 1. 16 1. 13 

Riboflavin (mg) 
2.83 + 3.781 Mean 2, 07 + 2. 08 

Median 2. 11 1.67 

Ascorbic Acid (mg) 
Mean 104 + 112 110 + 135 
Median 67 68 

If one student,   who purchased the  school lunch every day and also 
took nutrient supplements,   is excluded,  thiamin mean is   1. 38, 
riboflavin mean = 2. 38   levels of significance  remains the same. 

•.!< -I' 

Differences between the means  are statistically significant 
at p - 0.01 level.  
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mg which approaches two-thirds of the RDA.    Median values for 

vitamin A on both school lunch (3864 I. U. ) and non-school lunch 

(2 792 I. U. ) days were greater than two-thirds of the group's  RDA, 

with the school lunch days  approaching  100 percent of the  RDA 

(4000 I. U. ).     Thiamin,   riboflavin,   and ascorbic acid median values 

on both days were greater than 100 percent of the  RDA. 

Visual comparison of the  students' food records  revealed that a 

major difference between the days they purchased the school lunch and 

the days they did not,  was the consumption of milk.     The statistically 

significant increase observed for calcium and riboflavin could be 

attributed to this pattern. 

The increased consumption of vitamin A noted on school lunch 

days may be due to the use of vegetables,  butter,   and milk.     All skim 

and low fat milk in Oregon is fortified with vitamin A.     Although vege- 

tables are not a popular food item,   they were sometimes eaten when 

offered on the school lunch menus.     Therefore,  what little was con- 

sumed was significant in comparison to non-school lunch days. 

If only mean and median values of the group are examined,   those 

students    who do not have adequate intakes of nutrients would go un- 

discovered.     Table  7 lists the percent of subjects who did not consume 

100 percent and the subjects who did not consume  67 percent of their 

RDA for calories and nutrients on school lunch and non-school lunch 

days.    For all parameters examined,  fewer students fell short of their 



TABLE 7.    Percent of Subjects Consuming Less Than The RDA For Average of School 
Lunch and Non-School Lunch Days. 

100% RDA 

School Lunch 
Two Day Averag e 

Non-School 
Lunch Day 

66 75 

3 38 
* 

55 75 

90 86 

53 74 

38 49 

8. 6* 36 

22 36 

67% RDA 

School Lunch 
Two Day Average 

Non-School 
Lunch Day 

Calories 

Protein (gm) 

Calcium (mg) 

Iron (mg) 

Vitamin A (I. U. ) 

Thiamin (mg) 

Riboflavin (mg) 

Ascorbic Acid (mg) 

0 

21 

53 

19 

5 

0 

7 

** 

8 

53 

62 

47 

28 

19 

26 

Differences between school lunch and non-school lunch day means are: 

statistically significant at p  - 0. 05 level; 

statistically significant at p  - 0.01 level. 
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RDA on school lunch days than on non-school lunch days,   except for 

iron.    The percent of subjects consuming less than 100 percent of their 

RDA for calories is 66 and 75 percent on school lunch and non-school 

lunch days,   respectively.    In discussing energy allowances,  the Food 

and Nutrition Board of the National Academy of Sciences,  National 

Research Council,   states that in contrast to other nutrients listed in 

the  1974 RDA 

. „ .the energy allowance is established at the lowest 
value thought to be consonant with good health of 
average persons in each age group.        (page 25) 

The Food and Nutrition Board further qualifies the importance of an 

adequate intake of calories by also stating 

Many of the essential nutrients,  particularly the minerals 
are distributed widely and in low concentration in foods 
...    It is therefore difficult to assure nutritional adequacy 
of diets that are low in energy content (less than 1800- 
2000 kcal). (page 26) 

For this reason,   calories are not considered at the 67 percent level 

in Table  7. 

On days the school lunch was eaten, a statistically significant 

decrease over non-school lunch days, p - 0. 05, for protein, calcium, 

vitamin A and riboflavin was noted for the number of students who did 

not meet 100 percent of their RDA. If the number of students who did 

not meet 67 percent of their RDA for nutrients is studied, a statisti- 

cally significant decrease in this number for school lunch days over 

non-school lunch days was noted in calcium,   vitamin A,  thiamin, 
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riboflavin,   and ascorbic acid,  p -0.01.    The school lunch greatly- 

improved the diet of those subjects who had less than optimum nutrient 

intake on days they did not purchase the school lunch.    Protein intakes 

for those who did not meet 67 percent of their RDA   increased signifi- 

cantly,   p   —   0. 05, when school lunch was purchased.    No subject eating 

the  school lunch consumed less than 67 percent of their RDA for protein. 

The finding that many adolescent females consume inadequate 

amounts of calories,   calcium,   iron,  vitamin A,  thiamin,   and ascorbic 

acid is in agreement with other studies (Schorr et al. ,   1972;   Hampton 

et al. ,   1967;   Hootman et al. ,   1967;   Edwards et al. ,   1964;   Wharton 

et al. ,   1963;   Hard and Esselbaugh,   1956;   Storvick et al. ,   1951). 

Dietary intakes of subjects who consumed more than 2100 kcal 

were "analyzed.    Examination of diet records indicated that 13 subjects 

consumed more than 2100 kcal on non-school lunch days.    The RDA 

for calories is based on a moderate amount of activity.    If activity is 

very low,   intake of calories above the RDA could produce a weight 

problem.    On school lunch days,  this  subpopulation consumed fewer 

calories than on non-school lunch days,  p - 0. 05.    The difference in 

average calorie   intake on school lunch days for those consuming more 

than 2 100 kcal was then compared to those consuming 2 100 kcal or 

less.     A trend was noted for those  subjects whose dietary intake of 

calories on non-school lunch days was greater than 2100 kcal'.     Their 

mean intake of calories tended to be  300 kcal less on school lunch days 
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than did those whose calorie intake was 2100 kcal or less on non- 

school lunch days. 

Nutrient Distribution for School Lunch Days 

Ideally,   all subjects would obtain 100 percent of their RDA;   the 

school lunch providing 33 percent of that.    The  Type A menu pattern 

was designed to achieve this goal.    The percent of total subjects who 

did not receive one-third of their RDA for calories and seven 

nutrients from the average of the school lunch days is listed in 

Table 8.    When calorie and nutrient intake are averaged for all 

students and all school lunch days,   the means exceed one-third of the 

RDA for calories and all nutrients except iron (4. 89 mg).    The median 

exceeded one-third of the RDA for calories and all nutrients except 

iron and vitamin A (1029 I. U. ).    The median value rather than the 

mean value for vitamin A,   more clearly reflects the large percent of 

subjects not obtaining one-third of their RDA. 

The nutrient distribution of calories and seven nutrients for 

school lunch days was further examined in terms of ranges of total 

nutrient intake.    The percent of subjects whose total intake fell within 

a certain range and the percent of nutrients obtained from the school 

lunch are compared in Table 9.    It should be  remembered in the dis- 

cussion that follows that Table 9   lists percent of total nutrient intake, 

not percent of RDA.    With this preface,   Table 9 is explored. 
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TABLE  8.     Number of Subjects Consuming Less Than One-Third 
of the RDA From School Lunch on Average of School 
Lunch Days. 

Number of % of Group's Group's 
Subjects Subjects        Mean Median 

Calories 

Protein (gm) 

Calcium (mg) 

Iron (mg) 

Vitamin A (I. U. ) 

Thiamin (mg) 

Riboflavin (mg) 

Ascorbic Acid (mg) 

20 

0 

23 

46 

35 

12 

4 

12 

34 

0 

40 

79 

60 

21 

7 

60 

784 

32.78 

409 

4.89 

1706 

0.44 

0. 74 

22 

773 

32.83 

414 

4.78 

1029 

0.44 

0. 76 

24 



TABLE 9.,    Percent Nutrient Contribution of School Lunch to Total Daily Nutrient Intake by 
Ranges for 58 Subjects (N). 

Group 
No. Range 

Mean 
N Percent 

Contribution 
Standard 
Deviation 

95% Confidence 
Interval 

Means by No.   with 
Significant Differ- 
ence    (p - 0. 05) 

Calories    (F ratio 2. 5589) 

1 0-1300 3 47. 1 
2 1301-1600 9 39.0 
3 1601-1900 15 43.6 
4 • 1901-2200 12 40.2 
5 2201-2500 9 40.4 
6 above 2500 10 34.0 

7.3 28.9 to 65.3 
7.7 33. 1 to 44.9 
7. 1 39. 6 to 47.4 
9.3       " 34.2 to 46. 1 
5.7 36. 0 to 44.8 
6. 7 29.2 to 38.7 

None 

Protein (gm)    (F ratio 5. 6237) 

1 
2 
3 
4 
5 
6 

0-50 3 
51-60 6 
51-70 10 
71-80 17 
81-90 8 
91-100 5 

above  100 9 

54.0 
49.8 
48.3 
41. 1 
38.4 
46.3 
34.0 

4.7 
9.6 
6.6 
7.4 
5. 1 

14.3 
4.2 

42.2 to 65.6 
39. 7 to 59.9 
43.5 to 52.9 
37. 3 to 44.9 
34. 1 to 42.7 
28.4 to 64.0 
30. 8 to 37.2 

7-3 
7-2 
7-1 



TABLE 9.    Continued 

Group 
No. Range 

Mean 
N Percent 

Contribution 
Standard 
Deviation 

95% Confidence 
Interval 

Means by No. with 
Significant Differ- 
ence    (p^- 0. 05) 

Calcium (nag)    (F ratio 3. 3204) 

1 
2 
3 
4 
5 
6 

0-600 
601-800 
801 

1001 
1201 
1401 

1000 
1200 
1400 
1600 

above  1600 

4 
8 

12 
10 
11 
4 
9 

61.6 
45. 1 
39.0 
39.4 
34. 1 
34.2 
2 6.3 

28.9 
21. 3 

16. 3 
8.0 

9. 1 
5. 7 
7. 1 

15. 6 to 107.5 
27. 3 to 62. 9 
38. 7 to 49. 4 
33. 7 to 45. 1 
28. 0 to 40. 2 
25. 1 to 43. 2 
20. 8 to 31. 8 

7-1 

Iron (mg)    (F ratio 7.9113) 

1 0.0-8.00 6 50.4 13. 1 36. 6 to 64. 1 7-5 
2 8.01-10.00 11 50. 1 12.9 41.5 to 58.8 7-4 
3 10.01-12.00 15 41.2 8.6 36.4 to 46.0 7-3 
4 12.01-14.00 11 44. 6 8.3 39.0 to 50.2 7-2 
5 14.01-16.00 7 36.8 8.5 28.9 to 44.6 7-1 
6 16.01-18.00 2 30.2 0. 6 24.5 to 36.0 
7b above 18.00 6 19.2 9.6 9. 1 to 29.3 



TABLE 9.    Continued 

Group Mean Means by No.  with 
No. Range N Percent Standard 95% Confidence Significant Differ- 

Contribution Deviation Interval ence    (p^s 0.05) 

Vitamin A (I. U. )    (F ratio 1. 8040) 

1 0-1100 5 50. 1 17. 0 29.0 to 71.3 None 
2 1101-2000 13 33.3 18.8 2 1.9 to 44. 7 
3 2001-3000 14 24.2 14.9 15. 6 to 32.8 
4C 3001-4000 7 32.8 21.2 13.2 to 52.4 
5 4001-5000 3 44o0 10.2 18.7 to 69„3 
6 5001-6000 4 26.8 13. 7 4.9 to 48.6 
7 above 6000 12 41.3 23. 7 2 6.2 to 5 6.4 

Thiamin (mg)    (F  ratio 10. 3390) 

1 0.00-0.70 3 50.6 9.0 28.2 to 73.0 9-6 
2 0. 71-0.90 6 46.3 12.2 33.4 to 59. 1 9-5 
3 0.91-1. 10 14 44.6 9.2 39.3 to 49.9 9-4 
4 1. 11-1.30 14 39.8 9.8 34. 1 to 45.5 9-3 
5 1. 31-1.50 8 31. 1 7. 7 24. 7 to 37.6 9-2 
6 1.51-1.70 4 31.8 6.4 2 1. 6 to 41.9 9-1 
7 1. 71-1.90 1 22. 7 0.0 22.7 to 22.7 
8 1.91-2. 10 2 27.2 10. 1 0.0 to 117.8 
9d above 2. 10 6 10.7 6.0 4. 4 to 17.0 

U1 
00 



TABLE 9.    Continued 

Group 
No. Range 

Mean 
N Percent 

Contribution 
Standard 
Deviation 

95% Confidence 
Interval 

Means by No.  with 
Significant Differ- 
ence    (p — 0. 05) 

Riboflavin (mg)    (F ratio 9.9423) 

1 0. 00-1. 50 9 54.9 
2 1.51-1.80 8 39.3 
3 1.81-2. 10 12 37. 1 
4 2. 11-2.40 12 34.2 
5 2.41-2.70 6 29.8 
6 2. 71-3.00 3 34. 1 
7e above 3. 00 8 17.8 

12. 8 
10. 8 
11. 0 
9.6 
1.4 
3.0 

11. 0 

45. 1 to 64.8 
30.2 to 48. 3 
30. 1 to 44. 1 
28. 1 to 40.2 
28. 3 to 31. 3 
26. 6 to 41. 7 

8. 6 to 27.0 

7-4 
7-3 
7-2 
7-1 
5-1 

Ascorbic Acid (mg)    (F ratio 14.2340) 

1 0-30 4 43.3 
2 31-45 15 50.5 
3 46-60 7 48.9 
4 61-75 3 47.2 
S1 above  75 29 17.9 

27. 1 0.2 to 86.4 
15.6 41.9 to 59.2 
13. 1 36.7 to 61.0 
13.4 13. 7 to 80.6 
14. 7 12. 3 to 23.5 

5-1 
5-2 
5-3 
5-4 

a) 5 percent of total intake of this group was contributed by nutrient supplements 
b) 58 percent of total intake of this group was contributed by nutrient supplements 
c) 2 percent of total intake of this group was contributed by nutrient supplements 
d) 81 percent of total intake of this group was contributed by nutrient supplements 
e) 68 percent of total intake of this group was contributed by nutrient supplements 
f) 33 percent of total intake of this group was contributed by nutrient supplements 
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Analysis of variance,  p - 0.05,   indicated that the school lunch pro- 

gram provides approximately 40 percent of the day's total calorie in- 

take to the diets of all students.    This is remarkably independent of 

total calorie intake.    For all ranges of protein,  the school lunch pro- 

vided more than 33 percent of the day's total intake.    For subjects 

who fell within the lowest range of protein consumption,   the school 

lunch contributes a significantly greater percent of protein (40-65 

percent),  than it contributes to students with protein intake in the 

highest ranges (30-37 percent).    When calcium ranges were examined, 

a statistically significant difference was noted only between the 

extreme ranges.    The percent contribution of the school lunch to the 

total intake of calcium ranged from a low of 2 6 percent in the highest 

intake range (nutrient supplements were used by the subjects who fell 

in this range group),  to 62 percent in the lowest intake range.    The 

school lunch makes a significantly larger contribution to the average 

iron intake of the lower four ranges,   than it does to the small group 

of students (10 percent) in the highest range.     The students in the 

highest range obtained most of their intake from nutrient supplements. 

There is no statistically significant variation of means within the 

group for the percent of vitamin A contributed by the  school lunch over 

all ranges of vitamin A intake.    For all ranges,  the fraction contri- 

bution of the school lunch to the mean intake fell between 29. 16 to 

39.44,  p  -0.05.    For the six subjects in group 9,  the school lunch 
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contributes  a significantly low fraction of thiamin.    Five of these  six 

subjects were ingesting nutrient supplements containing thiamin.    For 

the   remaining groups,   there is no significant differences between the 

means. 

There is  a significant and consistent trend towards increasing 

the school lunch contribution to the total intake of riboflavin from the 

high ranges to the mid ranges to the low ranges of total riboflavin 

intake.     The  school lunch contributed the  same percent to the total 

intake of ascorbic acid for groups one through four.     The mean intake 

of subjects in the highest range  (group 5) of ascorbic acid intake, 

differed significantly from the mean intakes in all other groups.     This 

difference is probably due to the use of ascorbic acid supplements by 

a large number of this population. 

Nutrient Density (Nutrient/IOQO kcal) 

As stated in the previous  section,   only on school lunch days did 

the group's median calorie intake  approach their RDA.     Therefore, 

unless food choices are made very wisely,  fewer calories will result 

in fewer nutrients in the diet.    Nutrient amounts per  1000 calories 

were determined to evaluate food choices on both school lunch and 

non-school lunch days.     Values  are not indicative of nutritional 

status,   but they indicate the nutrient density of foods usually consumed 

by this group (Hansen et al. ,   1978;   Munro,   1977;   Hegsted,   1975). 
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Results  are presented in Table   10.     Recommended Dietary Allowances 

per  1000 kcal for  15-18 year old females  are listed for each nutrient 

in Appendix A.    The nutrient density of the  school lunch days was not 

statistically significant from that of the non-school lunch days. 

Since  students have  a variety of food items to choose from for 

the  school lunch,   it is not too surprising that their food choices  are 

similar on school lunch and non-school lunch days  and therefore 

nutrient densities are similar.    Hamburgers,   French fried potatoes, 

and corndogs appeared to be the most popular school lunch menu 

items.     These were also the food items chosen for lunch when the 

students purchased lunch food somewhere other than the  school cafe- 

teria,   though usually not in the combinations or quantities present at 

the school lunch.    For example,   the school lunch serves a frankfurter 

weighing 2 oz.   whereas one popular food establishment that the  sub- 

jects frequented on non-school lunch days serves  a  1.5     oz.   frank- 

furter.    Although the menu item is the same,   the calories  and nutrients 

present differ.    In the  school cafeteria,   the  students were consuming 

salads (both green leafy and fruit),   bread and butter,   and desserts 

along with corndogs and hamburgers.     This may be due to the fact 

that they were included as part of the lunch.     This variety of foods 

was not purchased by the  subjects in other eating situations,   probably 

because each item adds to the' cost of the lunch.    On non-school lunch 

days the  subjects frequently purchased a hamburger and pop,   French 



63 

TABLE  10.     Average Nutrient Density (Nutrient/1000 kcal) of 
School Lunch and Non-School Lunch Days. 

School Lunch Days Non-School Lunch Day 
Two Day Average 

Protein (gm) 
Mean 
Median 

40. 1 + 6.9 
41. 1 

39.5 + 15.4 
37.3 

Calcium (mg) 
Mean 
Median 

580 + 146 
576 

568 + 271 
549 

Iron (mg) 
Mean 
Median 

6.55 + 2. 19 
5.98 

6. 60 + 3. 12 
5.69 

Vitamin A (I. U. ) 
Mean 
Median 

2428 + 1379 
2 144 

2168 + 1878 
1537 

Thiamin (mg) 
Mean 
Median 

0.84 + 1. 16 
0. 60 

0. 70 + 0.39 
0.62 

Riboflavin (mg) 
Mean 
Median 

1.34 + 1. 30 
1. 10 

1. 19 + 0.94 
1.02 

Ascorbic Acid (mg) 
Mean 
Median 

50 + 51 
40 

59 + 66 
41 
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fries  and pop,   or a candy bar. 

It is important to note that the choices these subjects made as 

reflected in the group's mean intake on non-school lunch days carried 

a fair amount of nutrients with them.     With the exception of iron, 

mean nutrient densities on both school lunch and non-school lunch 

days were equal to or greater than the RDA per  1000 kcal.    It is  rea- 

sonable then,   that based on the nutrient density of the foods the sub- 

jects were selecting,   an increase in calorie intake would greatly 

increase their nutrient intakes. 

As with nutrient intake,   if only mean and median values of the 

group are examined,   a group of students who are making less than 

optimum food choices may go undiscovered.     Table   11 lists the percent 

of subjects consuming less than 100 percent of their nutrient allow- 

ances per  1000 kcal.    Except for iron,  fewer students failed to meet 

recommended nutrient densities of all nutrients on school lunch days 

than on non-school lunch days.     A statistically significant nutrient 

density increase,   p  - 0.05,   for protein,   thiamin,   riboflavin,   and 

ascorbic acid was noted on school lunch days. 
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TABLE  11.    Percent of Subjects with Nutrient Densities Less 
Than 100 Percent of the Recommended Nutrient 
Allowances Per  1000 kcal. 

School Lunch Days Non-School Lunch Day 
Two Day Average 

Protein (gm) o' 8 

Calcium (mg) 50 51 

Iron (mg) 91 85 

Vitamin    A (I. U. ) 43 5 7 

Thiamin (mg) l?" 3 6 

Riboflavin (mg) 5 ' 17 

Ascorbic Acid (mg) 17 32 

Difference between the means is statistically significant 
at p - 0. 05 level. 
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SUMMARY AND CONCLUSION 

The contribution of the Type A school lunch to the diet of 60 

adolescent high school girls  ranging in age from 14-18 (mean 15 

years) was  studied.    Nutrient contribution of the Type A meal items 

and nutrient distribution in terms of ranges of total nutrient intake 

were measured on school lunch days.    Nutrient intakes  and nutrient 

densities for school lunch and non-school lunch days were  also 

asses sed. 

High school girls tended to eat a greater variety of foods when 

eating school lunch as compared to purchasing their lunch elsewhere. 

Visual inspections of dietary records indicated that a major difference 

on days the  school lunch was consumed was the consumption of milk 

and an occasional choice of vegetables.     This aided significantly in 

increasing the intake of calcium,   riboflavin,   and vitamin A. 

Mean nutrient intakes of the school lunch for all students exceeded 

one-third of the RDA for calories and all nutrients except iron. 

Median values exceeded one-third of the  RDA for all nutrients except 

iron and vitamin A.    Only six met the   19 74 RDA for iron and these 

were taking iron supplements.     The major deficiency of the school 

lunch program appears to be that it did not alleviate the problem of 

low iron intake    for these  subjects. 

The mean nutrient intake for the group was  greater on school 
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lunch days than on non-school lunch days for calories and all nutrients, 

except ascorbic acid.    There was no statistical difference between 

mean nutrient densities (nutrients per  1000 kcal),   on school lunch and 

non-school lunch days.     Therefore,   it seems  reasonable that nutrient 

intake  rose on school lunch days because of an increased consumption 

of calories,   i.e.   food consumption increased. 

No statistical difference between the means for calories on 

school lunch days  and non-school lunch days was noted for subjects 

whose calorie intake was less than 100 percent of their RDA on non- 

school lunch days.     There was  a statistically significant increase in 

some nutrients  (protein,   calcium,   vitamin A,   and riboflavin) on school 

lunch days  as  compared to non-school lunch days. 

The number of subjects who consumed less than 67 percent of 

their RDA on non-school lunch days exhibited a statistically significant 

decrease between the means for all nutrients,   except iron. 

Analysis of variance indicated that the school lunch program con- 

tributes  approximately 40 percent to the total calorie intake of all the 

subjects.     This held true  regardless of the amount of calories obtained 

from other sources.     This constant percent contribution of the school 

lunch over all ranges of intake also held true for vitamin A. 

This  study was carried out in Corvallis,   Oregon,   where there 

is not a large  group of socio-economically limited persons.     Results 

obtained here may then underplay the differences between school lunch 
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days  and non-school lunch days.    More dramatic results might be 

obtained if the study were carried out in a less affluent city. 

It should also be noted that Corvallis1 food administrator is  a 

Registered Dietitian (R„ D. ) who devotes considerable time to planning 

menus that are appealing to young people as well as nutritious.     This 

professional credential is not a requirement for operating the school 

lunch program.     Therefore,   in areas without an R. D. ,   the school 

lunch might not be as effective in increasing the food intake of the 

school lunch participants. 

The mandate to permit high school students to select only three 

of the five required menu items,   does not at this time seem to have 

had a significant negative impact on the nutrient contribution of the 

school lunch.    However,   it was observed that the adequacy of the 

school lunch increased as the number of menu items  selected increas- 

ed.     It is possible that this  "offer vs  serve" policy of the school lunch 

program may have a negative impact in the long run.    Fewer and 

fewer teenagers  are eating the traditional evening meal,   or a complete 

meal in the morning.     Therefore,   the value of observing a complete 

meal and consuming what has often been considered a complete meal 

with servings of food from each of the four food groups increases. 



69 

BIBLIOGRAPHY 

Adams, C. F. 1975. Nutritive value of American foods in common 
units: Agricultural Handbook No. 456, Agricultural Research 
Service,   United States Department of Agriculture. 

Amendment 23 of the National School Lunch Program Regulations. 
1977.    Title 7 Code of Federal Regulations,  Part 210. 10, 
March 18,   1977. 

Augustine,   Grace,  M.   McKinley,   S.   L.   Laughlin,  E.   L.   James,   and 
Ercel Eppright.     1950.    Nutritional adequacy,   cost and 
acceptability of lunches in an Iowa School Lunch Program. 
Journal of the American Dietetic Association 26: 654-662. 

Balsley,   M. ,   M.   F.   Brink,   E.   W.   Speckmann.     1968.    Nutritional 
component in some problems of adolescence.     Journal of Home 
Economics 60:648-652. 

Bowden,  Nancy Jane.     1973.    Food patterns and food   needs of 
adolescents.    Journal of School Health 43: 165-168. 

Callahan,   D.   L.     1970.    The Massachusetts school lunch nutrition 
study.    Proceedings of the Northeast School Food Service 
Seminar,  Part 2,   University of Massachusetts,   July 12/24: 
220-222. 

Chalmers,  F.  W. ,   M.   M.   Clayton,   L.   O.   Gates,   R.  E.   Tucker, 
?. A.   W.  Wertz,   C.  M.   Young,   and W.   D.   Foster.     1952.    The 

dietary record - how many and which days ?    Journal of the 
American Dietetic Association 28: 711-717. 

Comptroller General of the U.S.     1977.    Report to the Congress. 
Summary of a report:    The National School Lunch Program -- 
Is it working?    USDA and HEW.    PAD-77-7. 

Deisher,   R.   W.     1963.    The adolescent looks at his health and medical 
care.    American Journal of Public Health 53: 1928-1936. 

Dreisbach,   M.   B.   and E.   Handy.     1951.     Type  A and self-selected 
lunches in five high schools.    Journal of Home Economics 
43:435-439. 



70 

Dwyer,   J.   T. ,   J.   J.   Feldman,   and J.   Mayer.     1967.    Adolescent 
dieters:    who are they?    American Journal of Clinical Nutrition 
20: 1045-1056. 

Dwyer,   J. ,   J.   J.   Feldman,   and J,   Mean.     1970.    Nutritional literacy 
of high school students.    Journal of Nutrition Education 2: 59-66. 

Dwyer,   J.   T. ,  J.   J.  Feldman,   C.   C.   Seltzer,   and J.  Mayer.     1969. 
Adolescent attitudes toward weight and appearance.    Journal of 
Nutrition Education  1: 14-19. 

Eagles,   J.   A.,  M.  G.  Whiting,   and R.  E.  Olson.     1966.    Dietary 
appraisal.    American Journal of Clinical Nutrition 19: 1-9. 

Edwards, C. H. , G. Hogan, S. Spahr, and Guilford. 1964. Nutrition 
survey of 6200 teen-age youth. Journal of the American Dietetic 
Association 45: 543-546. 

Emmons, L. , M. Hayes, and D. L. Call. 1972. A study of school 
feeding programs. Journal of the American Dietetic Associa- 
tion 61:268-2 75. 

Eppright,  E.   S.   and P.  P.   Swanson.     1955.    Distribution of nutrients 
among meals and snacks of Iowa school children.    Journal of the 
American Dietetic Association 31:256-2 60. 

Eppright,  E.   S. ,   A.   L.   Marlatt,   and M.   B.   Patton.     1955.    Nutrition 
of 9,   10 and 11 year-old public school children in Iowa,   Kansas 
and Ohio.    I.    Dietary finding.    Iowa Agricultural Experiment 
Station Bulletin 434. 

Eppright,  E.   S. ,   M.   B.   Patton,   A.   L.   Marlatt,   and M.   L.   Hathaway. 
1952.    Dietary study methods.    V.    Some problems in collecting 
dietary information about groups of children.     Journal of the 
American Dietetic Association 28: 43-48. 

Food and Nutrition Board.     1948.     Recommended Dietary Allowances, 
Third Edition.    National Research Council,   National Academy 
of Sciences,  Washington,   D.   C. 

Food and Nutrition Board.     1953.     Recommended Dietary Allowances, 
Fourth Edition.    National Research Council,   National Academy 
of Sciences,  Washington,   D.   C. 



71 

Food and Nutrition Board.       1958.    Recommended Dietary Allowances, 
Fifth Edition.    National Research Council,  National Academy 
of Sciences,   Washington,   D.   C. 

Food and Nutrition Board.     1964.    Recommended Dietary Allowances, 
Sixth Edition.    National Research Council,  National Academy 
of Sciences,  Washington,   D.   C. 

Food and Nutrition Board. 1968. Recommended Dietary Allowances, 
Seventh Edition. National Research Council, National Academy 
of Sciences,   Washington,   D.   C. 

Food and Nutrition Board.     19 74.     Recommended Dietary Allowances, 
Eighth Edition.    National Research Council,  National Academy 
of Sciences,   Washington,   D.   C. 

Food Research and Action Center.     1978.    Guide to the school lunch 
and breakfast programs.    Washington,   D„   C. :    Food Research 
and Action Center. 

Gaines,  E.   G.   and W.   A.   Daniel,   Jr.     1974.     Dietary iron intakes of 
adolescents.    Journal of the American Dietetic Association 
65:275-280. 

Gunderson,   G.  W.     1971.     The National school lunch program - back- 
ground and development.    U.   S.   Government Printing Office: 
0-429-783.    Food and Nutrition Service  - U.S.   Department of 
Agriculture,  Washington,   D.   C. 

Hampton,   M.   C„ ,   L.   R.   Shapiro,   and R.   L.   Huenemann.     1961. 
Helping teen-age girls improve their diets.    Journal of Home 
Economics 53:835-838. 

Hampton,   M.   C. ,   R.   L.   Huenemann,   L.   R.   Shapiro,   and B.   W. 
Mitchell.     1967.    Caloric and nutrient intakes of teen-agers. 
Journal of the Americapi Dietetic Association 50: 385-396. 

Hampton,   M.   C. ,   R.   L.   Huenemann,   L,   R.   Shapiro,   B.  W.   Mitchell, 
and A.   R.   Behnke.     1966.    A longitudinal study of gross body 
composition and body conformation and their association with 
food and activity in a teen-age population.     American Journal of 
Clinical Nutrition 19:422-435. 

Hansen,   R.   G. ,   B,   W.   Wyse and G.   Brown.     1978.    Nutrient needs 
and their expression.    Food Technology    32:44-50. 



72 

Hard, M. McGregor and N. C. Esselbaugh. 1956. Nutritional status 
of selected adolescent children. 1. Description of subjects and 
dietary findings. American Journal of Clinical Nutrition 4:2 61- 
268. 

Head,   M.   K. ,   R.   J.  Weeks,   and E.   Gibbs.     1973.    Major nutrients 
in the Type A lunch.    Journal of the American Dietetic Associa- 
tion 63: 620-625. 

Health and Nutrition Examination Survey. 1977,, Dietary intake 
findings, United States 1971-1974. DHEW Publication No. 
(HRA) 77-1647. 

Hegsted,   D.   M.     1972.    Problems in the use and interpretation of the 
recommended dietary allowances.    Ecology of Food and Nutri- 
tion 1:255-265. 

Hegsted,   D.   M.     1975.    Dietary standards.    Journal of the American 
Dietetic Association 66: 13-2 1. 

Hiemstra,   S.   J.     1972.    Evaluation of USDA food programs.    Journal 
of the American Dietetic Association 60: 193-196. 

Hinton,   M.   A.,   H.   Chadderdin,    E.   Eppright,   and L.   Wolins.     1962. 
Influences in girl's eating behavior.    Journal of Home Economics 
54: 842-846. 

Hinton,   M.   A. ,  E.   S.   Eppright,   H.   Chadderdin,     and L.   Wolins. 
1963,    Eating behavior and dietary intakes of girls  12-14 years 
old.    Journal of the American Dietetic Association 43:223-227. 

Hodges,   R,   E.   and W.   A.   Krehl.     1965.    Nutritional status of teen- 
agers in Iowa.    American Journal of Clinical Nutrition 17: 
200-210. 

Home and Garden Bulletin No.   153.     1970,    Calories and weight;   the 
USDA Pocket Guide.    Consumer and Food Economics Research 
Division,   Agricultural Research Service. 

Hootman,   R.   H. ,  M.   B.   Haschke,   C.   Roderuck,   and E.   S,  Eppright. 
1967.    Diet practices  and physical development.     Journal of 
Home Economics 59:41-44. 



73 

Hruban,   J.   A.     1977.    Selection of snack foods from vending machines 
by high school students.    Journal of School Health 47:33-37. 

Huenemann, R. and D. Turner. 1942. Methods of dietary investi- 
gation. Journal of the American Dietetic Association 18:562- 
568. 

Huenemann,   R.   L. ,   Li.   R.   Shapiro,   M.   C.   Hampton,   and B.   W. 
Mitchell.     1966.    A longitudinal study of gross body conformation 
and their association with food and activity in a teen-age popula- 
tion.     Views of teen-age subjects on body conformation,  food 
and activity.    American Journal of Clinical Nutrition  18:325-338. 

Huenemann, R. L. , L. R. Shapiro, M. C. Hampton, and B. W. 
Mitchell. 1968. Food and eating practices of teen-agers. 
Journal of the American Dietetic Association 53: 17-24. 

Jansen,   G.   R.   and J.   M.   Harper.     19 78.    Consumption and plate 
waste of menu items  served in the National School Lunch Pro- 
gram.    Journal of the American Dietetic Association 73:395- 
400. 

Law,   H.   M. ,   H.   F.   Lewis,   V.   C.   Grant,   and D.   S.   Bachemin.     1972. 
Sophomore high school student's attitudes toward school lunch. 
Journal of the American Dietetic Association 60:38-41. 

Leverton,   R.   M.    1968.    The paradox of teen-age nutrition.    Journal 
of the American Dietetic Association 53: 13-16. 

Maretzki,   A.   N.   and S.   Yamashita.     19 71.    An evaluation of the 
school lunch program of five public schools in Honolulu,   Hawaii. 
Part II.    Beyond the federal regulations for the Type A school 
lunch:    nutrients  and plate waste.    Unpublished manuscript. 

Maretzki,   A.   N.   and C. Chung.     1971.    An evaluation of the school 
lunch program of five public schools in Honolulu,   Hawaii. 
Part I.    Attitudes of high school students toward their school 
lunch program.     Unpublished manuscript. 

Maternal and Child Health Service.     Adolescent Profile.     1972  (26). 
DHEW Public Health Service.    Health Services and Mental Health 
Administration. 

McKigney,   J.  I.   and H.  N.   Munro,   editors.     1976.     Nutrient Require- 
ments in Adolescence.    M. I. T,   Press,   Cambridge,   Mass. 



74 

Morgan,   A.   F,     1959.    Nutritional status U. S. A.     California Agri- 
cultural Experimental Station Bulletin 769. 

Munro,   H.   N.     1977.    How well recommended are the  Recommended 
Dietary Allowances?    Journal of the American Dietetic Associa- 
tion 71:490-494. 

Nasco Food Models.    Nasco West,   1524 Princeton Ave. ,  Modesto, 
California. 

Schorr,   B.   C. ,   D.   Sanjur,   and E.   C.   Erickson.     1972.     Teen-age 
food habits.    Journal of the American Dietetic Association 
61:415-420. 

Schuchat,   M.   G.     1973.    The school lunch and its cultural environment. 
Journal of Nutrition Education 5: 116-118. 

Schwartz,   N.   E.     1975.    Nutritional knowledge,   attitudes and practices 
of high school graduates.     Journal of the American Dietetic 
Association 66:28-31. 

Spindler,   E.   B.   and G.   Acker.     1963.     Teen-agers tell us  about their 
nutrition.    Journal of the American Dietetic Association 43: 
228-231. 

Steele,   B.   F. ,  M.  M.   Clayton,   and R.  E.   Tucker.     1952.    Role of 
breakfast and of between-meal foods in adolescent's nutrient 
intake.    Journal of the American Dietetic Association 28: 
1054-1057. 

Storvick,   C.   A.,   B.   Schaad,   R.  E.   Coffey,   and M.   B.   Deandorff. 
1951. Nutritional status of selected population groups in Oregon. 
I. Food habits of native born and reared children in two regions. 
The Milbank Memorial Fund Quarterly 29: 165-185. 

Ten-State Nutrition Survey 1968-1970.    V.   Dietary,   DHEW Publication 
No.   (HSM) 72-8133,   1972. 

Thomas,   J.   A.   and D.   L.   Call.     1973.    Eating between meals  --a 
nutrition problem among teenagers?    Nutrition Reviews 31: 
137-139. 

Trulson,   M.   F.   and M.   B.   McCann,     1959.    Comparison of dietary 
survey methods.     Journal of the  American Dietetic Association 
35: 672-676. 



75 

Udell,   G,   G.     1971.     Laws  relating to vocational education and agri- 
cultural extension work.    U.   S.   Government Printing Office, 
Washington,   D.   C. 

U. S. D. A.     1977.    Food and Nutrition Service.    Chronological legis- 
lative history of child nutrition programs.     Budget Division, 
March,   1977.    Unpublished manuscript. 

Wakefield,   L.   M.   and M.   C.   Miller.     1971.    Several factors  affecting 
college coeds' food preferences,   habits and intakes.    Journal 
of Home Economics  63:45-47. 

Wharton,   M.   A.     1963.    Nutritive intake of adolescents.    Journal of 
the American Dietetic Association 42: 306-310. 

Wilcox,   E.   B.   and R.   D.   Coates.     1964.    Dietary studies of northern 
Utah pre-adolescent and adolescent children.     Utah Agricultural 
Experiment Station Bulletin 447. 

Young,   C.   M. ,   G.   C.   Hagan,   R.  E.   Tucker,   and W.   D.  Foster. 
1952.    A comparison of dietary study methods.    II.     Dietary 
history vs.   seven-day record vs.  24-hr.   recall.    Journal of the 
American Dietetic Association 2 8: 2 18-22 1. 

Young,   C.   M. ,   F.   W.   Chalmers,   H.   N.   Church,   M.   M.   Clayton, 
G.   C.   Murphy,   and R.   E.   Tucker.     1953.    Subject's estimation 
of food intake and calculated nutritive value of the diet. 
Journal of the American Dietetic Association 29: 12 16-1220. 

Young,   C.   M.   and M.   F.   Trulson.     I960.     Methodology for dietary 
studies in epi demiological surveys.    II - strengths  and weak- 
nesses of existing methods.    American Journal of Public 
Health 50: 803-814. 



APPENDICES 



76 

APPENDIX A 

1974 RDA Nutrient Density for Selected Nutrients 
Females   15-18 Years 

3. 
Protein (gm) 22. 9 

3. 
Calcium (mg) 571 

Iron (mg) 8. 6 

Vitamin A (I. U. ) 1900a 

Thiamin (mg) 0. 52 

a 
Riboflavin (mg) 0. 67 

l_ 

Ascorbic Acid (mg) 21.4 

a Hegsted,   1975 

Hansen et al. ,   1978 



RECOMMENDED DAILY DIETARY ALLOWANCES' 
REVISED 1918 

Food and Nutrition Board, National Research Council 

Man (151 lb., 70 kg.) 
Sedentary        
Physically active .. 
With heavy work... 

Woman (123 lb., 56 kg.) 
Sedentary  
iModeralily active  
Very aclive  

Pregnancy (latter half). 
I.artntion  

Children up to 12 yrs." 
Under 1 yr.'  

1-3 yrs. (27 lb., 12 kg.)... 
l-fi yrs. ('12 lb., 19 kg.)... 
7-9 yrs. (58 lb., 2fi kg.)... 
10-12 yrs. (78 lb.. 35 kg). 

Childirn over 12 yrs.' 
Girls, 13-15 yrs. (108 lb., 49 kg.)  

16-20 yrs. (122 lb., 55 kg.)  

Hoys, 13-15 yrs. (108 lb., 49 kg). 
16-20 yrs. (Ill lb., 61 kg). 

Calo 

2100 
3000 
4500 

2000 
2100 
3000 

2100' 
3000 

110/2.2 lb 
(I kg.) 
1200 
1600 
2000 
2500 

2600 
2t(X) 

3200 
3800 

Protein, 

gm. 

70 
70 
70 

60 
60 
60 

85 
100 

3.5/2.2 lb. 
(I kg.) 

40 
50 
60 
70 

80 
75 

85 
100 

Calciun 

gm. 

1.0 
1.0 
10 

1.0 
1.0 
1.0 

15 
2.0 

1.0 

1.0 
1.0 
1.0 
1.2 

1.3 
1.0 

1.4 
1.4 

Iron, 

mg. 

12' 
12' 
12' 

12 
12 
12 

15 
15 

7 
8 

10 
12 

15 
15 

15 
15 

ViUmin 
A.' 

10 

5000 
5000 
5000 

5000 
5000 
5000 

6000 
8000 

1500 

2000 
2500 
3500 
4500 

5000 
5000 

5000 
6000 

Thiamine,* 

mg. 

12 
1.5 
1.8 

1.0 
12 
1.5 

1.5 
1.5 

0.4 

0.6 
0.8 
1.0 
1.2 

1.3 
1.2 

1.5 
1.7 

Rilxifla 
vin * 

1.8 
1.8 
1.8 

1.5 
1.5 
1.5 

2.5 
3.0 

0.6 

0.9 
1.2 
1.5 
1.8 

2.0 
1.8 

2.0 
2.5 

Niacto 
(Nicotinic 

acid),' 
mg. 

12 
15 
18 

10 
12 
15 

15 
15 

6 
8 

10 
12 

13 
12 

15 
17 

Ascorbic 
acid. 

75 
75 
75 

70 
70 
70 

100 
150 

30 

35 
50 
60 
75 

80 
80 

90 
100 

Vitamin 
D. 

l.U. 

400 
400 

400 

400 
400 
400 
400 

400 
400 

400 
400 

1 Objectives toward which to aim in planning practical dietaries: 
The recommeruled allowanccu can be attained with a good variety of 
common foods which will also provide other minerals and vitamins for 
which requirements are less well known. 

' Caloric allowances must be adjusted up or down to meet specific 
needs. The calorie values in the table are therefore not applicable 
to all individuals but rather represent group averages. The proper 
calorie allowance is that which over an extended period will maintain 
body weight or rate of growth at the level most conducive to 
well-being. 

• The allowance depends on the retutivo amounts of vitamin A and 
carotene.    The allowances of the table are based on the promiao that 

approximately two thirds of the vitamin A value of the average diet 
in this country is contributed by carotene and that carotene haa half 
or Ices than half the value of vitamin A. 

* For adults (except pregnant and lactating women) receiving diets 
supplying 2000 calories or less, such as reducing diets, the allowances 
of thiamiue and niacin may be 1 mg. and 10 mg. respectively. The 
fact that figures arc given for different calorie levels for thiamine and 
uiacin docs not imply that we can estimate the requirement of these 
factors within 500 calories, but they are added merely for simplicity, 
of calculation. In the present revision, rihoflavin allowances are 
baaed on body weight rather than caloric levels. Other members of 
the D complex also are required, though no values can bo given. ~0 



FOOD AND NUTRITION BOARD, NATIONAL RESEARCH COUNCIL 
RECOMMENDED   DAILY   DIETARY  ALLOWANCES',   REVISED   1953 

DESIGNED FOR THE MAINTENANCE OF  GOOD  NUTRITION  OF HEALTHY  PERSONS IN THE  U.S.A. 

(Allowoiiccs  urc   considered   to  apply  to   persons normally  vigorous  and  living  in   tcmpcrntc  cliniiitc) 

ViUimin Kiho- Ascorbic Vitamin 
Age WLlBlit llciglit Calories Prole in Ciilcimn Iron A Thinminc llavin JNiacin Aci.l I) 

Years kl.'. (lb.) cm. (In.) Km. em. mis. I.U. niic. me. ma. mu. I.U. 
Men     25 05 (143) 170 (07) 3200' 05 08 12 5000 1 6 1 6 16 75 

45 05 (143) 170 (67) 2900 65 0.0 12 5000 15 16 15 75 
65 65 (143) 

55 (121) 
170 (67) 
157 (62) 

2600 65 0.0 

o.a 
12 
12 

5000 13 1.6 
i.4 

13 
12 

75 
Women   25 2300' 55 5000 70 

■15 55 (121) 157 (62) 2100 55 0.0 12 5000 11 1.4 11 70 
65 55 (121) 157 (02) 11100 55 0.0 12 5000 1.0 1.4 10 70 

I'rt'Kiiiint (.'(ill IlilllC'Sl r) Add   400 no 1.5 15 6000 1.5 2.0 15 100 400 

Iiifiinls'    .... 

l.actal in^ 0150 nil. dm ly) Add 1000 100, 2.0 15 8000 1.5 2.5 15 150 400 

1/12-3/12 6   (13) 00 (24) kj;.xl20 lcK.xH.5' 0.6 6 1500 0.3 0.4 3 30 400 
4/129/12 9   (20) 70 (20) kii.xllO kg.x3.5' 0.0 6 1500 0.4 0.7 4 30 400 

10/12-1 10   (22) 75 (30) kK.xl00 kji.x.-J.S' 1.0 6 1500 0.5 0.9 5 30 400 

(Miildicn 13 12   (27) 1)7 (34) 1200 40 1.0 7 2000 0.6 1.0 6 35 400 
46 10   (40) 109 (43) 1000 50 1.0 8 2500 0.0 1.2 8 50 400 
7-9 

1012 
1315 

27   (59) 129 (51) 2000 60 1.0 10 3500 1.0 1.5 10 60 
75 
90 

400 
400 
400 

Hoys     35   (70) 
49 (100) 

144 (57) 
103 (64) 

2500 
3200 

70 
05 

1.2 
1.4 

12 
15 

4500 
5000 

1.3 
1.6 

18 
2.1 

13 
16 

1620 63 (139) 175 (69) 3000 100 1.4 15 5000 
4500 
5000 

1.9 2.5 . 19 100 
75 
no 

400 
'ioo' 
400 

Girls     10 12 
1315 

30   (79) 
49(100) 

144 (57) 
160 (63) 

2300 
2500 

70 
00 

1.2 
1.3 

12 
15 

1.2 
1.3 

1.0 
2.0 

12 
13 

10 20 51 (120) 162 (04) 2400 75 1.3 15 5000 1.2 1.9 12 00 400 

' In planning praclical dietaries, tlie rccomincnded ollownnces can 
be nllnincd with a variety of common foods which will also provide 
oilier nutrient rcqiiircmcnls less well known; the allowiinco levels arc 
considered to cover individual vnrialions iimoii); noriiiiil persons ns 
they live it) the United Slates sulijecled to ordinary cnvironinenttil 
stresses. Other nutrients discussed in the text include: Ciirbohydrale 
and fat, p. 23; Water, p. 23; Sodium, polussiiini, and chlorine, p. 23; 
I'hosphonis, p. 24; Copper, p. 24; Iodine, p. 24; Fluorine, p. 24; 
Truce eleinciils, p. 24; Vitamin \i„ group, p. 25; Viliimin 1.1,-, p. 25; 
Fol.icin, p. 26; I'uiilolhcnic acid, p. 26; liiolin, p. 20; mid Vitamin 
K,  p.  27; 

'These calorie recoinmendiilions apply to the degree of nclivily for 
the icf'.rciiee iiuin mid woman described on piijsc 3 of the toxl. For 
the urban "whili-colhir" worker they are probably excessive.   In any 

case, the calorie allowance must be udjusted to the actual needs of 
the individual as required to achieve and maintain his desirable 
weight. 

'The recomincndnlions for infants pertain to nutrients derived 
primnrily from cow's milk. If the milk from which the protein is 
derived is liuiiinn milk or has been treated to render it more digesl- 
ible, the allowance may be in the range of 2-3 gins, per kg. There 
should be no (pie^lion Mint human milk is a desirable source of 
nulrienls for iiifnnts even though it may not provide the levels 
iceoiniuended   for curtain  nutrients.    (See discussion  in  text.) 

'During the lirst inonlh of life, desirable allowances for many 
nulrienls are dependent upon niiitiiiiilion of excreluiy and emloniuo 
funclions.    Iheicfore no specific recommendations tire given. 

CO 



FOOD  AND   NUTRITION   HOARD,   NATIONAL  RESEARCH   COUNCIL 
RECOMMENDED    DAILY    DIETARY    ALLOWANCES!     REVISED    1958 

DESIGNIil) l:OK TIIF. MAINTriNANCT. 01- GOOO NDTHITION OI: IIRAI.TIIV ITUSONS IN TIIF. U.S.A. 

(AIIOWUHCCS nrc jnlcmlcJ fur persons mirniiilly active in a teniptralc ctimali:) 

i                  ,                 i , Vitamin Niacin' Asc. Vilamin 
Age Weiglll HeiKht Calorics rrotcin Calcium trim A Tliiiiin. Itihn. mg. Acid 1) 

Years kg   (lb.) cm. (in.) tin. Bill. mg. III. mu- inf. etiuiv. my. _iJJ :._. 
Men  25 70(154) T75 "(69) 3200! 70 _b""8~ 10 5000" 1.6 1.8 " 21""" 75 

45 70(154) 175(69) 3000 70 0.8 10 5000 1.5 1.8 20 75 
65 70(154) 175 (69) 2550 70 0.8 10 5000 1.3 1.8 18 75 

Women .. 25 "58"(i28) "163 (64) "2300   " 58""' 0 8    " 
........ 

5000 1.2 1.5 
..__ __.__ - 

45 58(128) 163 (64) 2200 58 0.8 12 5000 I.I 1.5 17 70 
65 58(128) 163 (64) 1800 58 0.8 12 5000 1.0 1.5 17 70 

Pregnant (second half) + 300 + 20 1.5 15 6000 1.3 2.0 -1-3 I(X) 400 
Laclaling (850 ml. daily) + 1000 + 40 2.0 15 8000 1.7 2.5 + 2 150 400 

Infiintsi. . 0-1/121 
'  " See 

2/12-6/12   6(13) 60 (24) kg.xl20 Foolnolc 0.6 5 1500 0.4 0.5 6 30 400 
7/12-12/12 9(20) 70 (28) kg.xlOO 4 0.8 7 1500 0.5 0.8 7 30 400 

Children . 1  - 3 12(27) 87 (34) 1300 40 1.0 7 " 2(H)() 0.7 i.o 8 35 " ""400 
4 - 6 18(40) 109 (43) 1700 50 1.0 8 2500 0.9 1.3 II 50 400 
7 - 9 27 (60) 129(51) 2100 60 1.0 10 3500 I.I 1.5 14 60 400 
10-12 36 (79) 144 (57) 2500 70 1.2 

_. „_.... 
12 4500 1.3 1.8 17 75 400 

Hoys  13-15 49(108) 163(64) "3100 
..._ ^.._._ .. |... 

SOOt) 1.6 " 21" 21 90 400 
16-19 

13-15 

63 (139) 

49(108) 

175 (69) 

160 (63)" 

3600 

"2600 " 

100 

80 

1.4 

1.3 

15 

"15" 

5000 

5000 

1.8 

"T.3" 
2.5 

~io 
25 

1? " 
100 

80 " 

400 

"400 Girls  
16-19 54(120) 162 (64) 2400 75 1.3 15 5000 1.2 1.9 16 80 400 

> The allowance levels arc intended to cover individual v;mcHions among tnosl 
normal persons as they live in the United St;ties under usual cnvirpnmcntiil stresses. 
The recommended IIIIOWIUHCS ct<n he atlained with a vaiiciy of common foods, 
providing other uutrtcnis for which human rc(|uireincnts have been less well defmed. 
Sec tc.tt lor ni<»fc tlelailcd discuisiou of ullowniiccs (ind of nunicnls no! tahuhiled. 

1 Ntiicin ci|iiivalent.s iitclude dietary sources *»l" the prcfonncd vitamin ami the 
precursor,   tryplopliau.   60  milli^iams  1i yplnplian   ci|ual.s   I   milliyiam   niacin. 

1 Caloric allowances apply to individuals usually cmjayed in moderate phyiical 
aclivily (puyc 2).     l;or oll'ue   wmkeis   or   others   in   sedentary   occupations   they 

arc excessive.    Adjusiments must he made for variations in body she, aye, physical 
activity,  ami  environiuenial  temperature. 

* Stv text for discussion nf infant allowances. '! he Roard recnuni/es that human 
milk is the nntural food lor infants and feels that hrcast feeding: is the hci and 
dcsiicil proccilure for mcclini; nutrient reiiuircments in the lir^t months of life. 
No allowances aie stated for the litst month of life. Hreasl feeding is particularly 
iiidicnletl ilnrini' the l*:i M monih vihen infants \how hiimlicaps in homeoslasjs iluc 
to ilillVicul ratcN of maturation of dt|;cslivc, escitltH'y, ami cudoct hie lunctions. 
It^coniuicuilalious as liiicJ pcitatn lo nntricot intake as aHoiiKd hy Ctnv's milk 
foinitil.r. and suppU-iueniaiy foods tiivcn the inlaul when hieast ferding is termi- 
nated.      Allowances  aie   not   tiven   fof  protein   duiinji   infancy. 



FOOD AND NUTRITION BOARD, NATIONAL ACADEMY OF SCIENCTS—NATIONAL RESEARCH COUNCIL 

KECOMMENDKD   DAILY  DIF.TARY  ALLOWANCES', HF.VISF.I)  1963 
DTSLCNF.D FOU TIIF. MALNTLNANCF. OF COOI> KUTIIITION OF WACTICAI.LY ALL HEALTHY TERSONS IN TIIF. U.S.A. 

(Allownnccs nic intended for persona nonnitlly nclivc in n leinpcrnle climulo) 

A to' Vllnmln A Thin- Hibo- Niacln Ancorbic Vitamin 
Yturn WniElit Hcicht Protein Calcium Iron Vuluo mine llnvin Equiv.< AcM D 

from     to hR. (lbs.) cm. (in.) CDlorlcs* Km- sm. niR. III mi!. mp. me. niE- I U 
Mon  18-35 70 (154) 175 (09) 2,900 70 0.8 10 5,000* 1.2 1.7 19 70 

35-55 70(15-1) 175 (09) 2,000 70 0.8 10 5,000 1.0 1.0 17 70 
55-75 70 (151) 175 (G9) 2,200 70 0.8 10 5,000 0.9 1.3 15 70 

Womi-ii... 18-35 58 (128) 103 (Gl) 2,100 58 0.8 15 5,000 0.8 1.3 14 70 
35-55 58 (128) 103 (Gl) 

103 (Gl) 
1,900 58 0.8 15 5,000 0.8 1.2 13 70 

55-75 58 (128) 1,000 58 0.8 10 5,000 0.8 1.2 13 70 
I'rvKiiant (2n(l mid +   200 +20 +0.5 + 5 + 1,000 +0.2 +0.3 +3 + 30 400 

Snl liimeat-ur) 
I.nctiiUng H-1,000 + 10 +0.5 -1-5 -1-3,000 +0.4 +0.0 +7 +30 400 

Infnnta6. . 0-  1 8(18) kK.xllC 
H- 1 r. 

kK.x2.5 
+ 0.5 
32 

0.7 kg.xl.O 1,500 0.1 0.0 0 30 100 

Children.. 1- 3 13 (20) 87 (31) 
1   It! 

1,300 0.8 8 2,000 0.5 0.8 9 40 400 
3- 0 18 (10) 107 (12) 1,000 dO 0.8 10 2,500 0.0 1.0 It 50 400 
G- 9 21 (53) 121 (19) 2,100 52 0.8 12 3,500 0.8 1.3 M 00 400 

lioys  0-12 33 (72) 110 (55) 
15G (01) 

2,100 GO 1.1 15 4,500 1.0 1.4 10 70 400 
12-15 45 (98) 3,000 75 1.4 16 5,000 1.2 1.8 20 80 400 
15-18 Gl (131) 172 (08) 3,100 85 1.1 15 5,000 1.4 2.0 22 80 400 

Girls  9-12 33 (72) M0 (55) 2,200 55 1.1 15 4,500 0.9 1.3 15 80 400 
12-15 47 (103) 158 (02) 2,500 02 1.3 15 5,000 1.0 1.5 17 80 400 
15-18 53 (117) 103 (01) 2,300 58 1.3 15 5,000 0.9 1.3 15 70 400 

' Tho nllownncc levels nrc inteiiflod to cover Individual vnrlatlons nmong raont 
normnl pi-r-^ona as lUay llvu in tho United Statv.i under ti.siiiil environmentftl et.rcaoou. 
The* n'coinmniuliid nHowimccs con he attulned with a variety of common fooda, 
providing UIIUT imtrieiifa /or which tuinimj reqniri*ment» have hcen leas well defined. 
Sec text for more detailed discussion of allowanrea anil of nutrients not tabulated. 

1 Pnlrica on lines for ni;o ningo 18-35 yearn renreaent the 25-year ace. All other 
onlrii-s r»'|>n'!HMit nllowances for the midpoint of the Hpccified aire period:), I.e., lino 
for children 1-3 la for aye 2 yeara (24 monlli:i); 3-(J in for n^o 4 y^ yeara (G 1 monlha), 
tic. 

* Tublee I and 2 and figures 1 and ?. In text show calorio ndjiiHtmrnts for weight 
and ui;o. 

* K'iacin oquivnlontfl Include dietary nourctfl of tho preformed vltnndn and tho 
precursor, tryptophan.   CO nip tryptophrui repreaents 1 mg ntn^in. 

1 Tho caloric and protein allowaneei per kp for Infanlg arc cnnaider<>d to decrcaso 
firoRrennivcly from birth.   Allowance) for calcium, thiamine, ribollavin, and niacln 
ucreaae proportionately witli calorics to the maximum value*) ahown. 

+ 1,000 I U from preformed Vitamin A mid 4,000 I.U. from boln-ciirotcno. 

OO 
O 



FOOD AND  NUTIU I ION   IIOAHI),  NATIONAL ACAIJF.MY OF SCI I'.NOF.S NA I IONAI.  UICSFARCM  COUNCIL 
UF.(:f)MMF.NI)F.I)  DAILY DIFIAKY  ALLOWANCKS,-  IU.VISI.I   l!)(iR 

Di.'.si^nrd for llic in:iii>(rit:tii(<: of };ooil niKiilioit of |ii:tHifally all licaldiy |K:(»|II(: in lite U.S.A. 

l.\ I -.Siri.mii.i    Vn.x^ WA I I n .S<II.IIIII>   X'ltAKIiN.^ 
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35 
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Ci7 

70 

70 
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.15 

II 

52 
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15 

20 

20 

31 

.15 

12 

51 

02 

77 

!I5 

I.Ill 

117 

151 
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77 

07 

III 

110 
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1211 
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1211 

72 

HI 

01 

100 

no 
121 

I.II 
no 
151 

170 

175 
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171 

171 

I 12 

151 

157 

100 
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lOO 

157 

22 
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12 
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10 

II 
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ii; x no 
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APPENDIX B-l 

Letter to Principals of the Participating Schools 

I am a graduate student in the Department of Foods and Nutrition 

at Oregon State University.    My research for my master's degree is 

on the contribution of the federally subsidized school lunch program 

(Type A) to the nutrient intake of teenage girls.    I would like your 

permission to study the food intake of at least 60 volunteer girls from 

the ninth and tenth grades of your school.    The girls would be asked 

to write down everything they eat or drink for three days.    Parental 

permission would be secured from all participants.     Your school 

would be involved in the following ways:     1) permit the distribution of 

the announcements for the study and the dietary records to the girls 

in their home  rooms by their home  room teacher,   2) provide an area 

where a 30 minute meeting could be held on one day to explain the use 

of the food records,   and 3) provide a place where I could pick up the 

food records from the girls  at the close of the  school day. 

The information from the food records would be coded and put 

through the computer.     The students would remain anonymous since a 

code number will be assigned to each name.    Each student would 

receive  a computer print-out of her diet and a summary of the  results 

would be sent to your school. 
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This  research is of importance because of the adolescent's in- 

creased nutritional needs for growth and other physical changes. 

Previous  studies have documented that the female teenager is the 

most poorly fed of all age groups.     The National School Lunch Act was 

passed as  a means to safeguard the nutrition of the countries' 

children.     Because of the  reported   inadequacies of the diet of this 

age-sex group,   this study hopes to establish what contribution the 

Type A school lunch makes to the nutrient intake of adolescent females 

in grades 9 and 10. 

I hope you will find this study as important as I do and will 

agree to permit the participation of your school.    We would like to 

schedule this during the week of  .    I will call you and hope 

to arrange an appointment for us to meet and discuss this further.    My 

major professor is Dr.  Elizabeth Johnson,   Associate Professor, 

Department of Foods  and Nutrition at Oregon State University,   and 

is  also available to answer any questions or concerns you might have. 

She can be contacted at the Department number,   754-3561. 

Thank you for considering this  request. 

Sincerely, 

Lorraine Surlak 
Graduate Student 
Dept.   of Foods  and Nutrition 
Oregon State University 
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APPENDIX B-2 

Introductory Letters to the Study Given 
to Adolescent Females 

Hello! 

We are conducting a study on what high school girls eat during the 
school year,  particularly the week days.     There have been a few 
studies that have examined other cities  and states,  but no one has 
looked at the high schools in Oregon.     We would like  a large num- 
ber of girls who purchase the school lunch to keep a food record 
for 3 days.     In exchange for your cooperation we will put your food 
records through the computer and give you a copy of the computer 
printout.    Private companies who do computer analysis of diets 
charge $15. 00-$25. 00 for this service.    We will provide it to 
you FREE. 

We would like you to keep food records for just 3 days;   Tuesday, 
November  14;   Wednesday,   November  15;   and Thursday,   November 
16 of one week.    If you purchase the Type A school lunch (the one 
that costs  70£) on at least 2 of those 3 days,   then we would like to 
have you participate.    Each day's food record would be turned in 
the following day.    For example,   I would collect Tuesday's  record 
on Wednesday,   Wednesday's  record on Thursday and Thursday's 
record on. Friday.    Basically that's  all there is to it!    For 3 days 
you will write down everything you eat and drink.    Since your food 
records will be put through the computer,   it is  very important that 
you write down everything you eat or drink,   in as  accurate amounts 
as possible.    Of course,   all information you give is confidential. 

Thanks for your help, 

Lorraine Surlak 
Graduate Student 
Oregon State  University 



85 

APPENDIX B-3 

Permission Slips for the Subjects 

PERMISSION SLIP 

I agree to participate in the master's thesis project entitled 

"The Contribution of the Type A School Lunch to the Adolescent 

Female's Diet" conducted by Lorraine Surlak,   Graduate Student, 

Oregon State University. 

I understand that I will be asked to keep food records for 3 

consecutive weekdays for one week. 

My anonymity will be maintained at all times.    All data collected 

from me will be coded and my name will not be connected with this 

data. 

At the end of the study,   I can expect to receive  a computer print- 

out analysis of my food records,   and if necessary an explanation of 

its meaning. 

Under the above conditions,   I agree to participate in this  study, 

and understand that I am free to withdraw my consent at any time. 

Date 

Student's  signature 

Parent or Guardian's  signature 

If there are any questions about this,   you may call my major 
professor,   Dr.   Elizabeth Johnson at 754-3561. 
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APPENDIX B-4 

Introduction and Forms Given Subjects for the 
Recording of Food Intake 

Hello, 

This is your week to begin to keep your food records.    Starting 

tomorrow,   Tuesday,  you should write down everything you eat and 

drink.    Since this is going into the computer,  we want it as  accurate 

as possible.    Every taste should be  recorded,   in as  accurate amounts 

as possible.    If you eat foods that are in combinations,   such as chili 

or pizza,   include all the ingredients as closely as you can.    Be sure 

to include second helpings too.     You don't need to include water,   but 

everything else needs to be listed (that means vitamin supplements  as 

well as any food or beverage).    If you eat or drink a special type of 

food,   such as skim milk or low-fat cottage cheese,  you should specify 

that.    Its been shown that food records are most accurate if the per- 

son recording,  writes down the food as soon as it's eaten.     You'll 

probably want to take your food record sheets with you to school and 

other activities and have them handy at home. 

Each food record covers  a 24-hour period,  from midnight to 

midnight.    So after midnight this evening,  you should start recording 

on your food records.    Be  sure to use a separate  record sheet for 

each day. 

If you have any questions,   please don't hesitate to call me at 

752-2943. 

Thanks, 

P.S.     Remember to bring Tuesday's food record to school on "Wednes- 

day,   Wednesday's record on Thursday and Thursday's  record on Fri- 

day.     All records should be turned in to your Health class on those days, 
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APPENDIX B-4 

Subjects'  Conversion Aids 

Here are some helpful equivalents for helping you accurately 

estimate the amounts of food you are consuming: 

1 cup = 8 ounces 

4 tablespoons = 1/4 cup 

3 teaspoons = 1 tablespoon 

2 tablespoons = 1 fluid ounce 

and abbreviations that are used: 

ounces = oz. 

tablespoon = Tbsp. 

te aspoon = tsp. 

cup = C 
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Z.xs'   ail   roods   and oe'-^raqes   consumed MA»1E 
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Cheddar  cheese !   oz 
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10   A.M.- 
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3   P.M. 
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3uct9r 
Lescnade 

q.    02 
1/3 C 
l-i/2C 
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10 oz 
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. n*^ -7 a i« 

-s — " a c 

3   P.M. 
CO 

12  Midnighc 

Chocolate  ice  cre= 
3anar.a,   iar^e 
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3    OZ 
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T'ie  s'-cetches  belov; represent  the  actual 

serving of cnc'^ed.  meat,   •.vlthout  bone. 
.25 3-0unee 

ROUND STEAK (lean only) 

THIS 
THICK 

VEAL CUTLET (trimmed 
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The sketches below represent the actual size of a 3-ounce 

serving of cooked meat, without bone. 

HAMBURGER(Uan) 

THIS 
THICK 

^—i 
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It   takes 2  pieces  of cooked    ^eat •.vlthout  bone 
pictured  to  equal 3 ounces. 

ROAST  BEEF  ROUND ( leon only) 

THIS 
THICK 

PORK  CHOP ( lean only 

THIS 
THICK 
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It takes 2 pieces of cooked meat wi thout bone of the size 

pictured to equal 3 ounces. 

ROAST TURKEY 



APPENDIX C 

School Lunch Menus 
November  14-17,   1978 

November  14th 

Hamburge r 
Cheeseburge r 
Tacos w/ shredded 

lettuce  & cheese 
Meatballs w/ Mashed 

Potatoes  &: Gravy 
Potato-Bacon Chowder 

& 
Club House Sandwich 
Powerhouse Platter 

Buttered Corn 
F rench F ries 
Tossed Green Salad 
Banana Jello Salad 
Potato Salad 

Millie's Bread 

Milk 

November  15th 

Hamburge r 
Cheeseburger 
Corndog 
Chicken Turnover 
w/ Gravy 

Corn Chowder 

Roast Turkey Sandwich 
Fruit &; Cheese Bowl 

F rench Fries 
Frozen Peas 
Buttered Corn 
Tossed Green Salad 
Crispy Veggies 
Fruit Salad Mix 
Cottage Cheese  & 

Fruit 

Apple Dapple Cake 

Milk 

November  16th 

Hamburger 
Cheeseburger 
Lasagna w/ buttered 

French bread 
Burrito 
Egg Blossom Soup 

Chicken Salad Sandwich 
Chicken Stuffed 

Tomato Plate 

Parsley Buttered Carrots 
Leafy Green Salad 
Chilled Peaches 
Marinated Cucumbers 

w / onion 
F rench Fries 

Oatmeal cookie 

Milk 

November  17th 

Hamburge r 
Cheeseburger 
Toasted Cheesy Sandwich 
Chicken Nibbles 

w/ Boston Baked Beans 
Vegetable Beef Soup 

& 
Dagwood Sandwich 
Deviled Egg Salad Bowl 

French F ries 
Tator Tots 
Tossed Green Salad 
Peanut Butter Celery 

Sticks 
Pineapple  Tidbits 
Deviled Eggs 

Ice  cream 

Milk 

^ 
^ 



APPENDIX C.    Continued 
November 20-22,   1978 

November 20th November 2 1st November 22nd 

Hamburge r 
Cheeseburge r 
Sausage-Pepperoni 

Pizza 
Cheese Pizza 
Spring Soup 

& 
Torpedo Sandwich 
Chef Salad 

French Fries 
Tossed Greens 
Orange Slices 
Calico Coleslaw 
Sliced Tomatoes 

Peanut cookie 

Milk 

Hamburge r 
Cheeseburge r 
Pilgrim Turkey 

& 
Gravy 
BBQ Meat Loaf 
Hearth Cream of 

Mushroom Soup 
& 

Gobbler Sandwich 
Holiday Low Cal Plate 

French Fries 
Mashed Potatoes 
Colony String Beans 
Tossed Green Salad 
Plymouth Rock Roll -Butter 
Old Fashioned Cranberry Sauce 
Chilled Pear Halves 
Cheese  and Relishes 

Hamburge r 
Cheeseburge r 
Wiener Wrap 
Reuben Sandwich 
Cream of Potato Soup 

& 
Beefed Up Sandwich 
Cottage Cheese Stuffed 

Tomato 

F rench Fries 
Parsley Buttered Carrots 
Tossed Green Salad 
Crispy Carrot Stick 
Pineapple  Tidbits 
Club Salad 

Squiggly Jello 

Milk 

Indian Pudding 
w/ whipped Topping 

Milk 


