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There is already enough scientific knowledge to bring about consider
able improvement in the nutritional health of children in many parts 
of the world, if it could be widely applied. This knowledge cannot, 
however, be used where it is needed unless the people themselt:es 
want to use it, know how to use it, and are prepared to accept the 
changes necessary for its effective use. Unfortunately, there appears 
to be psychological, sociofogical, and cultural factors which create 
harriers against rapid changes in food habits, and which are less well 
understood than the impersonal aspects of nutrition . ... ( "Malnutri
tion and Food Habits," New York: Macmillan Company, 1962, Pre
face, p. XIII) 

-Anne Burgess and R.F.A. Dean 
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During the last 50 years, knowledge about trends and 
variations in American food patterns and diets has ex
panded greatly. Major expansion occurred as a result of 
the 195.5 Survey of Household Food Consumption; addi
tional insights are expected from the 1965 Survey. Infor
mation drawn from studies such as these is vital to esti
mation of the future demand for food and to assess the 
current nutritive value of diets of American families. 
Thus far, however, research has provided limited identi
fication and understanding of factors underlying the ob
served food consumption patterns of particular groups of 
people. 

Analysis of food consumption behavior, like analysis 
of all aspects of human behavior, is exceedingly difficult. 
The problem is essentially interdisciplinary, involving 
analysis of the consumer not only as an economic unit, 
but as a person having specific physiological, sociologi
cal, and psychological characteristics. Analysis of the 
consumer without attention to his motivations, his needs, 
and his environment is essentially a study of only a small 
fragment of the real being. 

Analysis of the dietary habits of children has in the 
main centered on study of the specific needs of children 
for nutrients. Some attention has been paid to the ways 
in which children meet their nutritional needs, but few 
attempts have been made to relate children's dietary pat
terns to such factors as food attitudes, family social sta
tus and economic background, and food and nutrition 
knowledge of the mother. Identification and analysis of 
the impact of these and other factors on the food con
sumption behavior of children may be expected to fur
ther understanding of the drives initiating or underlying 
consumer actions that originate in childhood and carry 
over into adult life. Findings from such research are 
nt•eded not only to supplement the well developed, but 
highly aggregative, research on food consumption of 
households, but also are fundamental to increased effec
tiveness and efficiency in food and nutrition education 
programs, improvement in long range projections of the 

demand for food and food marketing services, and im
proved analysis of the impact of alternative proposals for 
food policies and programs. 

Obiectives 
The overall objective of this study was to develop an 

integrated interdisciplinary analysis of the food con
sumption behavior of school age children. We report 
here on the three major components of the study: 

I. An exploratory investigation of the nature of food 
consumption behavior of 9- to 11-year-old children 
using previously collected and readily available 
data. 

2. The development of an integrated conceptual 
framework appropriate to analysis of children's 
food consumption behavior. 

3. The implementation and execution of a pilot study 
based on the conceptual framework and designed 
for investigating certain hypotheses regarding the 
nature of children's food consumption behavior. 

Study Organization 
The exploratory phase of the study began with the 

usual careful review and appraisal of supporting litera
ture, which is summarized in the following section. The 
second step involved examination and further analysis 
of availahle survey data on children's food consumption. 
It is reported in the third section. A section on the con
ceptual framework developed in part two of the study 
and sections on the application of the conceptual frame
work in a pilot study of children's food consumption be
havior follow. In the final section, we relate the statistical 
results to the hypotheses and report tentative generali
zations. This section also contains an appraisal of the 
implications and uses of our findings, as well as sugges
tions for further research. 
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REVIEW OF LITERATURE 

Many descriptions and findings from research relative 
to the nutritional needs and level of nutritional status of 
people have been published. Limiting review to just 
those pertinent to the 9- to 12-year-old age group still 
would provide tedious reading. Three facets of the re
search literature of particular importance to the develop
ment of this project are reviewed here: 1 

1. Identification of nutrients that frequently are re
ported in the literature as "problem nutrients;" 
that is, nutrients frequently found to be present in 
lower than recommended amounts in children's 
diets. 

2. Evaluation of research approaches commonly used 
in nutrition survey studies. 

3. Review of available knowledge regarding the im
pact of food attitudes on the food consumption be
havior of children. 

Persistent "Problem" Nutrients 
For purposes of this study, information on average 

nutrient intake by two segments of the population was 
of interest: the overall view of nutrient intake of U.S. and 
north-central region families and the nutritional levels of 
selected age groups within the population. 

Nutrient Intake of U.S. and North-Central Region Families 

The most extensive evaluation of the dietary levels 
of families in the United States has come about as part 
of the 1955 and 1965 Household Food Consumption Sur
veys undertaken by the Agricultural Research Service 
and the Agricultural Marketing Service of the U.S. De
partment of Agriculture (USDA). Data in these surveys 
are in terms of quantities of foods reported by families as 
used within 1 week; they do not represent actual quanti
ties of foods ingested by the family. The nutrient content 
of household food supplies as reported in the publica
tions from these surveys (152-54) are calculated from the 
quantity-used data. 

Study of the amounts of nutrients available for U.S. 
family use, as reported in the 1955 and 1965 Surveys, 
reveals that, on the average, family needs for nutrients 
are met and exceeded. Averages, however, mask vari
ation. Detailed analysis of the 1955 data, for example, 
reveals that nearly half of U.S. families had diets that 
could be considered low in one or more nutrients at that 
time. Analysis of the 1965 data reveals that little if any 
improvement had occurred in the 10-year period. In 
actuality, more households had poor diets in 1965 than in 
1955 - 20 percent in 1965 compared to 15 percent in 

1955.2 Nutrients for which family diets were most in 
need of improvement in 1955 were calcium and vitamin 
C. In addition, 15-20 percent of the families were receiv
ing lower than recommended amounts of vitamin A, thi
amine, and riboflavin. Evaluation of the 1965 data re
veals that calcium, vitamin A, and vitamin C remained 
the nutrients most often below allowances (154). Twenty
five percent of the 1965 families had diets that failed to 
meet the allowances for vitamins A and C; 30 percent 
had diets short in calcium. 

Regional differences in household dietary levels do 
exist. Regional analysis of the 1965 data reveals that fami
lies living in the north-central and southern regions had 
a lower per person use of vegetables and fruit with re
sultant lower dietary vitamin A and C intakes than 
families in other regions. The percentage of families in 
the north-central region with diets below recommended 
allowances for vitamin A was 27; for vitamin C it was 
29. In the north-central region, a considerably larger pro
portion of families fell in the "below recommended al
lowance" classification for these nutrients than families 
in the northeast and western regions. 

Nutritional Levels of Selected Population Groups 

Numerous studies have been made on the nutritional 
status and dietary practices of selected groups. By far 
the most extensive was the series of studies undertaken 
in the last 1940's and early 1950's under the sponsorship 
of the State Agricultural Experiment Stations, the USDA 
Institute of Home Economics, and several State Depart
ments of Public Health. 

The overall objective of this study was "to obtain 
factual information of the nutritional level of the nation 
hy means of sampling appreciable numbers of the popu
lation of the United States with reference to such vari
ables as age, sex, geographical location, etc.''B Reports at 
all investigation levels appear in the literature. Compila
tion of the various studies of this project was made un
der the supervision of Agnes Fay Morgan (101). A few 
generalizations taken from this publication are of parti
cular interest: 

The nutritional status of the citizens of the U.S.A. 
on the whole was found to be good . . . the average 
nutrient intakes of both the boys and girls up to age 
12 in all regions was estimated to be adequate, even 
deluxe, except that the calcium intake of the girls was 
slightly low. 

Foods eaten by boys age 13 to 20 years on the 
average provided adequate or more than adequate 
amount of all nutrients except Vitamin C, but the girls 
in this age range had food adequate or high in only 3 
nutrients, Vitamin A, riboflavin and niacin. The aver-

'Research pertinent to tile m"thods used in data collection for the pilot study is n•viewed in appendix C. 
•Diets rated as poor were those that provided less than two-thirds of the National Research Council's Recommended Dietary Allowances (61) for one or more 
n11trients. 

•A. F. Morgan (ed.), NutritioMI Statw, U.S.A., Interregional Research Publication No. 769, Berkeley, California: California Agricultural Experiment Station, 
O<toh<-r 1959, p. 3. 
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age intakes of the other nutrients by the girls were 
either seriously low, as for calcium, iron, thiamine and 
ascorbic acid, or borderline low, as for calories and 
protein. The diets of the teenage girls presented the 
least favorable picture of all those examined. 

The number of dietaries of adult men studied was 
relatively small, only 632, but the number of women 
was adequate, over 3,000. The men had adequate or 
high average intake of all nutrients except calories and 
thiamine ... the women had good average intakes of 
all nutrients except calories, thiamine, calcium, and 
riboflavin .... 

Except for vitamin C, children under the age of 13 
years in 6 states, presented generally few cases of low 
intake. Diets of 90 per cent or more of these children 
provided two-thirds or more of the recommended dailv 
allowances for all the nutrients except in New York 
for iron and niacin, in West Virginia and Iowa calcium, 
and in Virginia vitamin A. But in all 6 states more 
than 12 per cent fell short in Vitamin C. In the special 
study of 9- to 11-year-old boys and girls in Iowa, Kan
sas and Ohio, 10 per cent or more of the diets provided 
less than two-thirds of the N.R.C. allowances for cal
cium and Vitamin A as well as Vitamin C, especially 
in the girls' diets .... 

• • • • • 
Obviously, the same nutrient deficits occur again 

and again in all parts of the country in vitamin C, 
calcium, iron and vitamin A.• 

Frequent evidence of calcium, vitamin A, and vitamin 
C as problem nutrients is found in the research literature 
on nutrient intakes of grade school age children (20, 22, 
2.1, 54, 56-58, oo, 102-4, no, 123, 124, 139, 146, 148, rn1, 
171, 174). That these same nutrients remain problems in 
later life is evidenced by research on adolescents (50, 66, 
74, 108, 109, 166-68, 170), adults (22, 63, 90, 106, 143, 
180) and "older" adults (15, 31, 84, 88, 159). Obviously, 
calcium, vitamin A, and vitamin C are problem nutrients 
for almost every age group in the United States. Their 
appearance as problem nutrients during childhood and 
their persistence as problems throughout life are signifi
cant. Apparently, basic food intake patterns established 
in childhood persist throughout adult life. Unfortunately, 
food intake patterns acquired during youth may not pro
vide an adequate nutritional diet. 

Research Approaches Used 
in Nutritional Sll'Veys 

Even a cursory review of nutritional survey literature 
indicates that the principal approach used for study of 
food consumption patterns and nutrient intake is either 
biological or economic. So preoccupied are researchers 
with the physiological aspects of nutrition and with con
sumer behavior prediction that it is difficult to find re
ports expressing any other viewpoint. 

Certainly study of the physical aspects of nutrition 
and predictive aspects of food consumption is of vital im-

portance. Without it we would be seriously hampered in 
identifying nutritional problems and evaluating national 
food needs. We must recognize, however, that many fine 
opportunities to probe for the reasons underlying signi
ficant phenomena have been lost. We know which seg
ments of our population are poorly fed and which arc 
well fed. We know in considerable detail what our popu
lation is consuming and what the nutritive value of its 
consumption is. What we don't know is why people 
choose the foods they do, how food habits arc estab
lished, and how they can be modified. It is in our 
knowledge of the behavioral aspects of nutrition that 
serious gaps exist. 

Public recognition of the need for a broacll'r research 
base in this area came about in 1940 with the establish
ment of a Committee on Food Habits within the Na
tional Research Council (NRC). The work of this <:om
mittee provided a breakthrough in the study of nutrition 
within appropriate cultural contexts. Several significant 
publications appeared, notably The Problem of Changing 
Food Habits ( 25) and the Manual for the Study of Food 
Habits ( 24). ~ Recognition of the contributions to nutri
tional understanding made by the Committee has come 
slowly. But increasing realization of the need for research 
on the behavioral aspects of nutrition is evident from re
cent publications. Robert A. Aldrich, formerly Director 
of the National Institute of Child Health and Human De
velopment, states: 

An area in which we see a particular need for research 
is that of the behavioral aspects ... [of nutrition) ... 
which furnish the background for food habits, their 
formation, and their vulnerability to change. Man's 
choice of food is influenced by a whole host of factors, 
including cultural background, habits, taste prefer
ences, susceptibility to advertising, family finances, 
religious beliefs, economic situation, and many others. 
Research in the behavioral aspects of nutrition should 
involve social and behavioral scientists-psychologists, 
sociologist~, and anthropologists-as well as investi
gators interested in the broad area of nutritional re
search. Until the behavioral scientists and nutritionists 
learn to work together as a team, and until this area 
of nutrition is developed as a field of study and re
search, many findings discovered through basic re
search will fall on hard ground.• 

Admittedly, primary emphasis in nutritional research 
has been on physiological problems (53, 54, 56, 60, 96, 
101, 103, 104, llO, 139, 148). But not all nutritional re
search has been concerned with these aspects alone. A 
few interesting studies containing purposeful accounts of 
the interrelating effects of selected social and economic 
characteristics on patterns of food and nutrient intake 
have been completed (16, 23, 29, 33, 34, 37, 39, 52, 85, 
86, 88, 97, 125, 134, 142, 149, 152, 153, 161, 175, 176, 
185, 186). In these studies, the family is the basic study 
unit and the socioeconomic variables most frequently 

'Ibid., pp, 5-7. 
'Review of the recent situation on food habit rNearch has been made by Margaret Mead, "Food Habits Research: Problem of the 1960's," Report to the Na
tional Research Council, National Academy of Sciences Publication No. 1225, Washington: National Research Council, National Academy of Sciences, 1964. 

'Robert A. Aldrich, "Nutrition and Human Development." Journal i,f th,, Amfflcan Dietetic ~,ociatlon, 46, June 1965, p. 455, 
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used in analysis are income, occupation, education, na
tional origin, family size, and urbanization. 

Certain of these studies are of particular interest be
cause they include definite attempts to understand family 
behavior relating to food. Dickins' studies are classics in 
attempts to probe for reasons underlying food use and 
consumption ( 35, 36, 38, 40, 41). 'Twixt the cup and the 
lip, a report by Cussler and de Give of a sociocultural 
study of food habits in the southeast, is another innova
tive attempt to discover why people eat what they do 
(29). Rees (125), in her doctoral dissertation, probes the 
meanings families with diHerent social and economic 
backgrounds attach to foods. In the mid-fifties, Charlotte 
Young et al. sought answers through detailed study of 
homemakers' knowledge about nutrition (175, 176, 185, 
186). Comely et al. (28), in a study of cultural factors 
among low income families, consider these families' nu
tritional beliefs of major importance. Other attempts to 
study nutritional status as affected by varying socioeco
nomic characteristics are reported by Wiehl (172), Wiehl 
et al. (173), and Hardy et al. (67). 

In summary, our review of the published literature 
has led us to these conclusions: 

1. By far the greatest emphasis in food and nutrition 
survey research has been on the impersonal and biologi
cal aspects. These arc most certainly the dominant re
search approaches used by nutritionists. 

2. Relatively few research projects aimed at explain
ing food consumption behavior have been undertaken. 
Practically all research in this area has been on the 
family. Little study has been made of the food consump
tion behavior of individuals within families. 

3. There appears to be a lack of appreciation by re
searchers for the use of food or nutrient intake as a pos
sible "value" measure for study of the relative impact of 
certain socioeconomic variables. In fact, socioeconomic 
variables are collected concurrently with nutrient data in 
only a few instances. Even fewer are the attempts made 
to interrelate nutrient intake and other variables statis
tically. 

4. Little use has been made of the concepts of retail 
weight equivalents or retail values as common denomina
tors for analyses of food consumption concurrently with 
dietary study. When made, these comparisons have been 
based on nutrient intakes or on gross weights of food 
ingested, a measure of questionable usefulness. 

5. Finally, only meager use has been made of the 
research approaches and tools available from the disci
plines related to nutrition through behavioral ties. The 
potential contributions of disciplines such as sociology, 
psychology, social-anthropology, and economics to re
search orientation and methodology have been largely 
undeveloped. 

•Summarized in appendix C. 

Relationships Between Food Attitudes 
and Food Consumption Behavior 

Research literature contains almost complete agree
ment that people's attitudes about food affect their food 
consumption. The great mass of data collected by the 
U.S. Army Quartermaster Corps of itself provides ade
quate basis for such a belief. 7 Francis Pilgrim, longtime 
investigator with the Quartermaster Food and Container 
Institute, writes: "Food consumption is predictable and 
it has been shown that one of the important predictors is 
food preference, the degree of like or dislike for a 
food."8 

A considerable body of research writings on this topic 
exists. For purposes of our study, however, we will re
view only those studies in which the food preferences of 
children are analyzed. 

There are three important facets of children's food 
attitude research: 

1. Identification of foods or groups of foods liked or 
disliked by children or unfamiliar to them. 

2. Ascertainment of apparent reasons for dislike of 
certain foods. 

3. Analysis of relationships between children's food 
preferences and those of their parents. 

Foods Uked, Disliked, or Unfamiliar 

Foods liked by children include meat, ice cream, 
bread and crackers, milk, raw fruits, and cereals. Highly 
preferred fruits are apples, bananas, and oranges, all of 
which are reported as preferred raw, not cooked or as 
juice (11). 

Vegetables, particularly cooked vegetables, are con
sistently children's least preferred food (11, 13, 42, 87, 89, 
100, 156, 157). White potatoes and raw tomatoes appear 
to be well liked by most children. In most instances, 
children prefer vegetables served uncooked (when pos
sible) rather than cooked. A good example is raw versus 
cooked carrots. Vegetables that children consistently dis
like are Brussels sprouts, squash, spinach, asparagus, tur
nips, cauliflower, and rutabagas. 

Of all foods studied, the highest proportion of foods 
reported as unknown or unfamiliar to children appear to 
be vegetables (89, 156). On the whole, children have 
rather limited food experience, particularly with vege
tables. Most studies report relatively high proportions of 
children declaring as unfamiliar one or more of the fol
lowing vegetables: Brussels sprouts, asparagus, broccoli, 
spinach, squash, turnips, cauliflower, and rutabagas. The 
breadth of familiarity is far wider within other food 
groups than within the vegetable group. 

Reasons Underlying Ukes or Dislikes 

There are essentially two approaches to study of this 
area. One group of researchers has sought answers on 

-:_r
43

i~ J. Pilgrim, "What Foods Do People Accept or Reject? Group Attitudes and Behavior Toward Food," Journal of AfflfflCan m.t«I(: AMoclatlon, 38, 1961. 
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the basis of certain physiological characteristics of chil
dren. The second group has attempted to find a logical 
pattern or order to children's expressions of like and 
dislike. 

One early attempt to explain why children dislike 
certain foods was a study of sex and age alteration in 
taste preferences done in the late 1930's by Laird and 
Breen. These researchers proposed that changes in food 
enjoyment as a person passes from childhood into ma
turity might be due to a gradual disappearance of taste 
buds throughout life. "Foods which the child did not 
enjoy become palatable in maturity, not necessarily be
cause the child was tempermental or finicky but rather 
because his richer supply of taste buds very possibly 
brought out taste characters which the adult mouth does 
not sense, or at least does not sense with equal activity."11 

More recent evidence questions this theory. Feeney, 
Dodds, and Lowenberg, studying preschool children's 
sense of taste compared to that of their parents, found 
"no evidence ... to support the view that children's 
taste buds are more sensitive than the adults. The dif
ference between children's ability to detect a taste stimu
lus and the same ability of their parents was always in 
the direction of the adult having a lower difference thres
hold. There does not seem to be any study in the litera
ture that supports the reiterated affirmation that babies 
or preschool children are any more taste conscious than 
their parents."10 

Attempts to draw some order out of evidence con
cerning children's likes and dislikes provide some, albeit 
limited, insight. Method of preparation, for one, seems to 
he associated with children's acceptance of vegetables. 
Indications are that raw preparation is preferred to 
cooked (12, 47, 158), that simple preparations are pre
ferred to complex ones (93, 111), and that vegetables 
alone are preferred to vegetable mixtures (7, 111). Tex
ture, taste, odor, appearance, ease in eating, time re
quired to eat a food, association of food with cultural or 
psychic events, temperature, and frequency with which 
food is served all have been reported as related to 
children's food preferences (36, 38, 42, 49, 93, 158). How
ever, no really definitive study has been made. 

Relationship Between Qiiklren's aid Parents' Preferences 

Many attempts have been made to determine which, 
if any, relationships exist between the expressed food 
preferences of children and their parents. Although sig
nificant correlations between preferences for vegetables 
have been reported between father and child (13) and 
between mother and child (69, 92), there is not sufficient 
data to warrant the conclusion that parents' reactions to 
vegetables are responsible for their children's reactions. 
There is, however, a significant body of data indicating 
that a child's range of food experiences is related to his 
range of likes and dislikes. That this range of food ex
periences is limited by the attitudes of parents is well 
supported by the literature (6, 12, 13, 64, 65, 78, 87, 98, 
100). 

Of considerable interest in evaluation of the parental 
effect on child attitude toward food is the study reported 
by Litman, Cooney, and Stief (92). These workers in
vestigated the views of school children regarding food. 
Attitudes were measured by means of Kurt Lewin's 
"Group Test for Determining Anchorage Points of Food 
Habits" (91). The Lewin Group Anchorage Test is a re
latively unstructured questionnaire consisting of four 
basic questions designed to reflect not only the child's 
attitudes toward certain foods but also his reasons for 
eating them. The purposes of the Litman et al. study 
were to ascertain how school children viewed their foods 
and to determine what factors might be associated with 
their attitudes toward foods. Findings from the sh1dy in
dicated that "the sanctioning of food behavior seems to 
be essentially a family-centered activity." " ... Although 
Dad might well be the master of the house in some mat
ters, it is essentially a mother's world as far as the sanc
tioning of food habits and behavior is concerned. Other 
persons, such as physicians, dentists, contemporaries, 
apparently play only a peripheral role in this area, while 
teachers are virtually ignored. It should be pointed out, 
however, that the value of these other groups may well 
lie in their influence as catalytic agents."11 

"Donald A. Laird and William J. Breen, "Sa and Age Alteratfom In Taste Preferences," Joumal c,f American Diet.tic A,aoclatlon, 15, 1939, p. 549. 
"Moira C. Feeney, Mary L. Dodds, and Miriam E. Lowenberg, "The Sense of Preschool Children and Their Parents," Joumal c,f American Hom<1 Economic, 

Auoclation, 48, May 1966, p. 403. 
"Theodor J. Litman, James P. Cooney, and Ruth Stief, "The Views of Minne80ta School Children on Food," ]oumal c,f American Dlffetlc Auoclatlon. 45, 1964, 

pp. 438 and 440. 
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FOOD CONSUMPTION BEHAVIOR OF CHILDREN 
INDICATED BY NORTH-CENTRAL REGION STUDIES 

One of the basic objectives of this study was to carry 
out an exploratory investigation of the nature of food 
consumption behavior of 9- to 11-year-old children using 
previously collected and readily available data. Investi
gation of possible data sources revealed that the data 
collected for the nutritional status studies conducted in 
the north-central region in the late 1940's and early 
1950's would provide sufficient information for intensive 
reanalysis. 

Two objectives were established: (1) to go beyond the 
original analysis of nutritional adequacy to an appraisal 
of the relationships between certain socioeconomic vari
ables and the food consumption patterns of children and 
(2) to evaluate the usefulness of alternative statistical 
techniques for analysis of relationships between food 
consumption behavior and data on socioeconomic char
acteristics of children and their families. 

Description 

North-Central Region Study Used 
in Exploratory Investigation 

The specific north-central region study that provided 
the most adequate information for reanalysis was sub
project 2 of North-Central Region Project NC 5. Its ori
ginal objective was to study the nutritional status of 
school children as influenced by school lunch. The pro
ject, "Nutritional Status of School Children," was begun 
in 1947 by workers in Ohio, Kansas, and Iowa in co
operation with the then-called Bureau of Human Nutri
tion and Home Economics (USDA). 

Data from the studies offered, if not extensive infor
mation, at least statistically collected information, with 
sufficient cases so multivariate analysis could be used in 
studying internal relationships. The data also offered in
formation on a few socioeconomic variables. The original 
data from the Ohio sh1dies were temporarily released for 
our research; data from Iowa and Kansas were unavail
able. 

The central purposes of the Iowa-Kansas-Ohio study 
were to determine and evaluate food habits and nutrient 
intakes of 9-, 10-, and 11-year-old school children in 
three north-central states. Considerable effort was made 
to obtain a statistical sample of children so inferences 
could be drawn. A description of the sampling design is 
in the literature (54, 112). 

In total, 1,700 school children in the three states were 
studied (818 boys, 882 girls). All children were in the 
pre-pubertal period. They came from rural and rural 
nonfarm, as well as urban areas, and, as far as sample 
design allowed, their families reflected the population 
characteristics of the states in which they lived. 
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Dietary data were obtained from 3-day (Tuesday, 
Wednesday, and Thursday) records kept by the children 
with assistance from parents and teachers. The data col
lected reflected all seasons within the 1948 school year. 
Amounts of food consumed were recorded by common 
household measure or by number of servings. Calcula
tions of nutrient values from the quantity data were 
made using USDA Handbook 8 (169), supplemented with 
Bowes and Church (9) and USDA Miscellaneous Publi
cation No. 572 (151). 

Some socioeconomic data were collected, as well as 
information regarding children's and families' food ha
bits and eating behavior. Data collected from the chil
dren included sex, age, weight, participation in school 
lunch program, and use of nutrient supplements. Family 
data included family income, family life cycle stage, 
marital status of parents, number of children in family, 
urbanization, occupations of father and mother, and 
mother's years of education. Family socioeconomic data 
were obtained by interview, normally with the mother or 
the adult woman in the family. 

Findings 

Findings from the Iowa-Kansas-Ohio study included: 

Except for calcium, the average intake levels of 
boys and girls for each Jear of age and each state 
conformed to or exceede the Recommended Dietary 
Allowances of the National Research Council [1953 
revision]. Frequently, however, individual intakes were 
somewhat low in calcium, ascorbic acid and vitamin 
A value .... Only 10, 21 and 25 percent of the boys 
and 8, 9, and 13 percent of the girls in Kansas, Ohio 
and Iowa, respectively, had diets which fully con
formed to the allowances. Therefore, the optimum 
levels of nutrient intake for school children in these 
states probably have not been reached. 

• • • • • 
Among the children who participated in school 

lunch programs, the frequency of low intakes of most 
nutrients for the boys and of several nutrients for the 
girls was reduced. The changes were marked among 
the nutrients most frequently lacking in the diets; hut 
further efforts are needed to reduce the relatively large 
proportions of children with low intakes of calcium, 
ascorbic acid and vitamin A ... to reasonable minima. 

Boys averaged approximately 3 cups of milk daily; 
girls 2.5 to 2.9. Diets were well-supplied with protein
rich and cereal foods. Intakes of the vitamin-rich fruits 
and vegetables were less than usually are recom
mended. Children with the school lunch consumed 
more of the vitamin C-rich foods than the non-lunch 
children, but the total intake of milk per day was not 
higher for the lunch than the non-lunch participants. 

Children whose diets conformed fully to the allow
ances averaged 3½ to 4 cups of milk daily, at least 1 
serving of the vitamin C-rich foods, 1 serving or slight
ly less of the green and yellow vegetables, 2 servings 



of meat or the equivalent in other protein-rich foods, 
and 5½ servings of cereal foods. The dietary classifi
cation was closely related to the intake of millc and 
vitamin C-rich fruits and vegetables.a 

Study emphasis was primarily on evaluation of the 
relative nutrient intakes of school children. Little atten
tion was given to analysis of interrelationships among 
nutrient intakes and socioeconomic variables. However, 
awareness that such information might have potential 
value is evident from the efforts made to collect several 
types of socioeconomic data on the children and their 
families. 

Since we were interested in detailed study of the re
lationships between and among nutrient intakes and 
socioeconomic variables, we undertook a small investiga
tion in conjunction with Grace Hendel. We used the 
Ohio data; our findings are reported in the literature (70). 
In this study, specific attention was focused on the vari
ables associated with vitamin A and vitamin C intakes, 
since earlier findings had indicated that these vitamins 
were problem nutrients for a sizable proportion of the 
children. Briefly, our findings were: 

Vitamin A and C intakes were found to be positivelv 
related to the major socioeconomic factors of income, 
degree of urbanization, and education of the mother, 
but inversely related to the number of children in the 
family. A consistently higher proportion of urban than 
farm children from high- and low-income families had 
diets adequate in vitamins A and C. Education of 
mother and income were more closely and more con
sistently related to level of adequacy of vitamins A 
and C in children's diets in farm families than in 
urban. Children from larger families were found to be 
less apt to consume diets adequate in vitamins A and 
C than were children from smaller families. Consump
tion of vitamin supplements was greater hr. children in 
urban, higher income families. In genera , these chil
dren were observed to have diets fully adequate in 
vitamins A and C without supplements. 
Children whose diets were considered borderline for 
nutritional safety in vitamins A and C were found to 
eat the same foods as those whose diets were con
sidered adequate in these vitamins. The actual quan
tity of foods high in vitamins A and C consumed by 
the borderline groups, however, was lower." 

Findings from this preliminary study indicated that 
key socioeconomic variables influencing the Ohio chil
dren's diets were family income, urbanization, education 
of mother, and number of children in the family. These 
results indicated the potential value of more intensive 
data analysis. 

Detailed Reanalysis of Ohio Data 
Detailed investigation of the Ohio data was under

taken to: (1) study intensively the relationships between 
available socioeconomic data and food consumption pat
tern data and (2) evaluate alternative statistical tech
niques for analyzing such relationships. We include a de-

Table 1. Ate dlstrlblltiel of Ollie children in orip11I sample 111d ii ub
sample• 

Original sample Subsample 
-~~- -----

Boys Girls Boys Girls 
Age (N = 355) (N = 355) (N = 156) (N = 144) 

9 ... . 
10 .. . 
llt .. . 

28 
39 
32 

27 
43 
30 

percent 

• Age stated by total number of yHrs at last birthday. 
t Includes some 12-year-olda. 

24 
37 
39 

27 
32 
41 

tailed description of some of the preliminary procedurt•s, 
since we believe it may be of value to other researchers. 

The Sample 

Of the records received for the 710 Ohio children 
participating in the original study, only slightly more 
than 40 percent contained any significant amount of 
socioeconomic data valuable to our investigation. Since 
income was expected to be a key analytical factor, all 
cases containing adequate family income information 
were drawn from the original sample and included in a 
subsample to be used in preliminary investigation. Three 
hundred cases met this criterion. Included were 156 boys 
and 144 girls from 275 families. Comparison of age dis
tributions for children in the subsample and those in the 
original sample is presented in table 1. 

The original Ohio sample contained equal numbers 
of boys and girls. The subsample included 156 (52 per
cent) boys and 144 (48 percent) girls. Distribution of the 
subsample by age and sex was not greatly different from 
the original sample. 

Preparation of Alternative Sets of Data 

Two sets of dependent variables were available from 
the dietary records, total nutrient intakes and total quan
tities of foods ingested. 

Nutrient intake totals for food energy and for eight 
nutrients (protein, calcium, iron, vitamin A, thiamine, 
riboflavin, niacin, and vitamin C) were checked and the 
information punched on tabulating cards. In certain 
cases, use of nutrient supplements (nonfood sources of 
nutrients) was observed to have a significant effect on the 
overall nutrient picture. Since the primary concern of 
this investigation was with food consumption behavior, 
we worked with sets or decks of cards including and ex
cluding nutrients supplied by these nonfood sources. 

A third set of dependent data was the evaluation of 
the nutritional adequacy of the children's diets. In the 
original study, nutritional adequacy was evaluated by 
comparison with the 1953 NRC recommended dietary 

"E. S. Eppript et al., Nutriflon of 9-, 10- and 11-vfJat'-old Public School Children in Iowa, ICan,,u and Ohla. I. Dleta,v Finding,, North-Central Reslonal Pub
lication No. 59, Ames, Iowa: Iowa Ap:icultural Experiment Station, December 1955, p. 616. 

''G. M. Hendel, M. C. Burk, and L. A. Lund, "Socioeconomic Facton Inlluence Children's Diet,," Journal of Hom4 Economla, March 1965, p. 208. 
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allowances for 9- to 12-year-old boys and girls. So that 
comparisons could be made between the Ohio data and 
contemporary data, the percentages of NRC allowances 
met were recalculated using the 1964 revised allow
ances. u The updated figures were then punched on 
tabulating cards. 

Food quantity data were available from the original 
records in the form of weights in grams of individual 
foods ingested. Since we were interested in food inges
tion by major food grouping rather than by individual 
foods, individual food weights were summed for 10 
major food groups: total fluid milk (including cheese as 
whole milk equivalent); total meat, fish, and poultry; 
total eggs; total nuts and legumes; total vegetables; total 
fruits; total cereals; total fats and oils; total sugars and 
sweets; and total mixed dishes, including soups. Fruits 
and vegetables were subclassified for more intensive 
study. Fruits were divided into vitamin-rich fruits and 
"other" fruits. Vegetables were categorized as white po
tatoes, vitamin-rich vegetables, and "other" vegetables. 
In our study, classification of a fruit or vegetable as 
vitamin-rich was made on the basis of its vitamin A 
and/or C content.15 

Food quantity aggregates for major food groups and 
subgroups as punched on tabulating cards were not ad
justed for form of food. So the aggregate weights reflect 
gross weight and must be so interpreted. The amount of 
total fruit reported as ingested, for example, includes 
weights of all forms of fruit, fresh and processed. 

Preparatioa af lndepelident Variables 

Socioeconomic data available from the family and 
home study sheets and physical data available from the 
children's health appraisal sheets were coded during 
takeoff and the information punched on cards. Informa
tion was taken off for the following socioeconomic vari
ables: family income, family life cycle stage, number of 
children in family, urbanization, mother's years of edu
cation, occupation of mother and father, participation 
by children in school lunch program, and use of nutrient 
supplements by children. Data on the children's physical 
characteristics included sex, age, and weight. In both 
studies, weight status of children was evaluated by 
means of the weight-height-age relationship developed 
by Baldwin and W ood.16 

The family life cycle concept is useful in studying 
patterns of family living over time. Data from the family 
records pertinent to identification of family life cycle 
stage were evaluated by means of the classification sys
tem developed in 1948 by The Committee on the Dy
namics of Family Interaction (National Conference on 
Family Life) and modified by Evelyn Duvall.17 

Steps in Statistical Analysis 

Computation of frequencies, means, variance, and 
standard deviations utilized standard computer pro
grams. Statistics were computed for the total group of 

"Th" 1964 NRC recommended daily dietary allowances for 9- to 12-year-old boys and girls were: 

Boys Girls 

Food eneray (cal.) ........................... 2,400 2,200 
Protein (1111.) . . .. . . . .. .. . . .. .. .. .. .. .. .. .. . . . 60 55 
Calcium ( IJD.) . . . . . . . . . .. • . .. . . . . . . • . . . . . . . . 1.1 1.1 
Iron (m11.) . .. . . . . .. . . . . . . . . . . .. . . .. .. .. .. . • • 15 15 
Vitamin A (LU.) ..•••••••.•••..••..•.•....... 4,500 4,500 
Thiamine ( m11.) • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 0.9 
Riboflavin (m11.) .. • .. • .. . . . . .. . . .. . . . . . . . . .. . 1.4 1.3 
Niacin (m11.) . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 16 15 
Vitamin C (m11.) . . . .. .. . .. . . .. .. . .. .. . .. .. .. . 70 80 

Taken from National Academy of Sciences, National Research Council, Recommended Dlet_a'!I Allowance,, A Report of the Food and Nutrition Board, 6th ed. 
rev., Wuhinston, D. C.: National Academy of Sciences, Publication 1146, 1964, p. VII. (Only nutrients under study in dlil analysis are 11,ted here.) 

•A fruit or vesetable wu cJaallled u a IOUrCe of siJ!Dllcant amounts of vitamin A or C or both ( i.e. vitamin-rich), if a normal serving provided either one
tenth ( 450 I. U.) of the NRC allowances for 9- to 12-year-old childnm for vitamin A or one-fourth ( i 8 mg.) of the allowances for vitamin C. Included in this 
11,t were the following fresh and cooked vegetables: asparagus, green beans, broccoli, Brussels sprouts, cabbage, carrots cauliftower, greens (cooking and salad), 
peas, white potatoes, sweet potatoes, pumpkin, rutahagu spinach, winter aquash, tomatoes, and tomato juice, The following fresh and processed fruits were 
included: apricots, cantaloupe, grapefru.it (white and pi;;\,:), grapefruit juice, oranges, orange juice, peaches, prunes, strawberries, tangerines, and watermelon. 
Certain fruits and vegetables meeting the vitamin-rich criterion are not 11,ted, Examples are those fruits and vegetables typically unavailable in the Midwest; 
e.g., 1,>apaya or IIJ&V&, and those normally unfamiliar to IO-year-old children in thia area; e.~., chard or kale. White potatoes, althousdi comparatively low in 
vitamin A and cl.are clauiSed u vitamin-rich because of their malor importance in children s diets. Normal servin11 size was taken 1rom USDA House and 
Garden Bulletin NO. 72 (155). Supplementary information wu talien from Bowes and Church (10). 

DB. T. Baldwin and T. D. Wood, ''Wc!M!;Heisd>t-Age Table for Children of School-Age", quoted in G. MacLeod and C. M. Taylor, Row, F"""'1a#on of Nu-
trl#otl, 4th ed. rev., New York: Ma 11144, pp. 569-70. 

17 As depicted by Duvall, the family life cycle consists of eight stages: 
Stage I Beginning families ( married oouple without children) 
Stage n Childbearing famfliel ( oldest child blrth-30 months) 
Stqe m Families with preschool children (oldest child 2%-6 yean) 
Stqe IV Families with school children ( oldest child 6-13 yean) 
Stqe V Families with teenagers ( oldest child 13-20 yean) 
Stage VI Families u laundrlng centers ( first child 1011e to lut child's leavin11 home) 
Stage VII Families In the middle yean ( empty nest to retirement) 
Stage VIII Aging funllies ( retirement to death of one or both spouses) 

The age and school placement of the oldest child are used u criteria of fam ilr cycle stage placement from arrival of the first child to the laun~ center 
<tage. when we shift focus to the situation facing those remaining in the origina family. Stage VI (families u launching centers) is the stage that begins with 
the departure of the first child and ends with the departure of the last child. 

Taken &om Evelyn Duvall, Famllt, D~. Phnadelphla: J.B. Lfppincott Co., rev. ed., 1961, p. 9, 
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children as well as those classified by sex and family 
income level. 

Comparisons of means and distributions were made 
by use of variance analysis and chi-square techniques. 
Measurement of the relationships among the indepen
dent and dependent variables was made using correlation 
and factor analyses. 

Study of Independent Variables Related to Food Consumption Behavior 

Independent variables available for further analysis 
were associated with either the physical characteristics 
of children or the socioeconomic characteristics of fami
lies. Findings from both sets of variables are presented, 
along with comparison of subsample findings with origi
nal sample findings where pertinent and possible. 

Physical Characteristics of Children. Age ranged from 
9 to 12 years; average age of children was 10.2 years. All 
children were in the fourth, filth, or sixth grades. None 
was reported to be in poor health. Two-thirds were nor
mal in weight.18 Of the remaining third, overweight was 
more of a problem than underweight, particularly among 
the boys. Weight status relationships observed in the 
subsample were similar to those reported for children in 
the original sample. 

Socioeconomic Characteristics of Families. Family so
cioeconomic characteristics available from the Ohio sub
sample included family income, family life cycle stage, 
marital status of parents, number of children in family, 
degree of urbanization, occupations of father and moth
er, and mother's years of education. Information regard
ing use of nutrient supplements and participation in 
school lunch program also was available. Detailed data 
from the analysis of each variable are reported in tables 
A-1, 2, and 3, appendix A. 

Average family income for families in the Ohio sub
sample was $3,645.19 Approximately one-third of the chil
dren were from families with incomes of less than $3,000; 
40 percent were from families with incomes of $4,000 
and above. A significantly larger proportion of girls than 
boys was found in the lower income group. The reverse 
was true in the $4,000 and over class, where the per
centage of boys exceeded the girls. 

Although family income before taxes was not used as 
a key factor in the original Ohio analysis, it was specifi
cally considered in one phase of an earlier analysis cover
ing a portion of these children's families. 2° Comparison 

1•As defined by Baldwm and Wood. 

Table 2. Percelltap distrlHtiol of GIiio families ii falllily food CGISIIIIP
tioll study" ud in subsample, by family illCOIIII 

Family food Children's 
Family income eonsumption, nutritional status, 
before taxes study sample study subsample 

number percent number percent 
Under $3,000 ............. 86 33 92 31 
$3,000-$3,999 74 29 83 28 
$4,000 and over .... 98 38 125 41 -

Totals ............. 258* 100 300 100 

• Ten families were omitted from the orlalnal 268. Apparently no Info,. 
matlon reaardlna their Income could be obtained and no approximation 
for income level could be made. 

of the distribution of this latter group of families and the 
distribution of the Ohio subsample by family income 
level revealed relatively little difference between the two 
(table 2). 

Family type was identified by family life cycle stage, 
family parental status, and number of children. All fami
lies in the subsample fell within three family life cycle 
stages - stage IV, families with school children; stage V, 
families with teenagers; and stage VI, families as launch
ing centers. Sixty percent of the families fell within stage 
IV; that is, they were fairly young families. 

Family parental status was identified by number of 
parents living in the family home. There were few in
stances of families with only one parent living. In over 
90 percent of the families, both parents were alive and 
living in the home. Incidence of one-parent families was 
disproportionately greater in families with incomes of 
less than $3,000. 

The average number of children in the Ohio sub
sample of families was 2.8, with a range of 1-10. Three
fourths of the families had three or fewer children; less 
than 15 percent had five or more. Low income families 
were significantly larger than high income families. 

Most families in the Ohio subsample were urban 
families. Only one-fifth were farm; another filth were 
rural nonfarm. Income had a very significant association 
with urbanization. Of the families with incomes of $3,000 
and above, approximately 70 percent were city or urban 
dwellers, 18 percent lived in villages, and 13 percent 
lived on farms. Families with incomes of less than $3,000 
were far more heavily concentrated in the village or farm 
areas than in the city: 38 percent lived in the city, 33 
percent lived in villages, and 29 percent lived on farms. 

1•Average Is In terms of 1948 dollan. Conversion to 1964 dollars wu made on the basis of the Bureau of Labor Statlltics' Consumer Price lndez for all aoocf, 
and services. 

Relative chan1e CPI (1964)=108.l=l.29 
CPI (1948) 83.3 

Ohio average family Income equals $3,645 (1948 dollan) X l.29=$4,702 (1964 dollan) 
The 1949 median family Income for Ohio was '3,412. (Table 471, "Money Income-Percentage Distribution of Famlliet by Income Level, 1959, and Medlan 

Income, 1949 and 1959 by States", U.S. Bureau of the CeDIUI, Statutlcal Ab.tract of the U.S., 1965, p. 343.) 

'°A.L. Marlatt, M.B. Patton et al., Quantitv, NutrltlN Content and Ca,la Valtu1 of Food bv 118 Famlltu In Kama, and 268 Famllle• In Ohio, North-Central 
Regional Publication No. 79, Wooster, Ohio: Ohio Apicultural Experiment Station, June 1958. 

In this study1 a food list-recall method was uted In lnterviewln1 268 families. The quantltlet of foods used by famlllet durin&: a I-week period and their 
nutritive and casn values were ascertained. 

"Ibid., table 3, p. 39. 
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Talllt 1 FNd CIISIIIIIII IIJ Ollie dlildnr. ,ercallll ti dllldnl CIISIIUII aad eslillated ...... weeW, 1111111i1J ti certaill flea CIISIIIIIII, IIJ all dlH*11, SIi, lad faally .... lent 

Type of data, sex, and level Total 
of family disposable income milk 

Percentage consuming 
All children . 99.7 
Boys .. . .. . .. . .. . .......... 99.4 
Girls 100.0 
All children 

Under $3,000 . 100.0 
$3,000-$3,999 98.8 
$4,000 and over . . . .. .. . .. ......... 100.0 

Quantity per child 
All children 

Mean ... 13.07 
Standard deviation ........... . . . . . . . . . . 5.79 

Boys 
Mean . . . . .......... 13.73 
Standard deviation ......... .. . ... .. . 5.98 

Girls 
Mean . . ............................... 12.35 
Standard deviation . . . . . . . . . . . . . . . . . . . ............... 5.52 

Children in families with incomes 
Under $3,000 

Mean ... ... . .. . . . . .. . . . ........... 12.19 
Standard deviation ....... .. ... .. . .. . . . .. . .. . ... ... . 6.01 

$3,000-$3,999 
Mean ....................... . .............. 12.44 
Standard deviation ........................... 5.76 

$4,000 and over 
Mean ............................................. 14.13 
Standard deviation .................................. 5.52 

Although data regarding occupation of father were 
taken from the original records, insufficient information 
had been collected for this factor to be of any analytical 
value. Relatively few mothers in the subsample were 
working mothers. 

Analysis of mother's years of education revealed that 
approximately one-third of the mothers had completed 
high school and one-fourth had completed 1 or more 
years beyond high school. Chi-square analysis of the data 
grouped by normal education stop points (i.e., through 
eighth grade, through tenth grade, through high school 
graduation, and beyond high school) revealed a highly 
significant relationship between level of mother's educa
tion and family income. Formal education beyond high 
school was far more typical of mothers in the high in
come classes than of mothers in low income families. 
About two-fifths of the mothers in families with incomes 

Total meat, Total Total nuts 
fish, poultry eggs and legumes 

percent 
98.3 85.3 71.7 
98.7 85.3 70.5 
97.9 85.4 72.9 

94.6 82.6 77.2 
100.0 86.8 73.5 
100.0 86.4 66.4 

pounds per week 
1.59 0.49 0.23 
0.82 0.43 0.30 

1.71 0.56 0.24 
0.86 0.48 0.29 

1.45 0.42 0.22 
0.76 0.35 0.31 

1.25 0.51 0.31 
0.85 0.52 0.39 

1.71 0.45 0.25 
0.78 0.36 0.29 

1.75 0.51 0.17 
0.90 0.40 0.22 

of at least $4,000 had continued education beyond high 
school and most of them had completed college. Only 
one-tenth of the mothers of the lowest family income 
class had gone beyond high school graduation. The aver
age number of years of formal education completed by 
all mothers of participating children was 11.2 years, vary
ing from an average of 9.9 for the low income families to 
10.8 for middle income families and 12.5 for highest in
come families. 

Approximately 40 percent of the children participated 
in the school lunch program. Participation was not highly 
related to sex of the child or family income level.22 

Approximately one-filth of the children reported use 
of nonfood nutrient supplements. There was no signifi
cant difference between boys and girls as to incidence of 
use. However, a highly significant relationship was found 
between use and family income. The highest incidence 

"'One of the objectives of the oriJinal Iowa-Kansas-Ohio study was to ezamine the influence of school lunch on the diets of children. School lunch participation 
in the original sample was: 

Total dilldren, 33 percent participatin1 
Boys. 31 percent participating 
Girll, 34 percent particlpatin1 

". . . statistical analyses made of the Ohio data by the Statistics Laboratory of the Ohio State University revealed no sillJli&cant differences between the mean 
daily nutrient intakes of the lunch and non-lunch children in that state. . . . [The analysis, however, indicated] that the school lunch, or conditions associated 
with it did reduce the number of childrrn whose diets were at a low nutritive level."' (E, S. Epprigbt et al., Nutritlon of 9-, 10- and ll-11ear-old Public School 
Children In lou,a, X- and Ohio. 1. Di.tary Flndln,rr. North-Central Re,lonal Publication No. 59, Ames, Iowa: Iowa Agricultural Experiment Station, De
cember 1955, pp. 625-26.) 
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Type of data, sex, and level 
of family disposable income 

Percentage consuming 
All children ........................................ .. 
Boys .............................................. . 
Girls .............................................. . 
All children 

Under $3,000 ..................................... . 
$3,000-$3,999 ..................................... . 
$4,000 and over ................................... . 

Quantity per child 
All children 

Mean ............................................ . 
Standard deviation ................................. . 

Boys 
Mean ............................................ . 
Standard deviation ................................. . 

Girls 
Mean ............................................ . 
Standard deviation ................................. . 

Children in families with incomes 
Under $3,000 

Mean ............................................ . 
Standard deviation ................................. . 

$3,000-$3,999 
Mean ............................................ . 
Standard deviation ................................. . 

$4,000 and over 
Mean ............................................ . 
Standard deviation ................................. . 

Total 
vegetables 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 

3.79 
2.03 

4.11 
2.16 

3.45 
1.82 

3.33 
1.90 

4.04 
2.17 

3.98 
1.98 

Total white 
potatoes 

95.7 
94.9 
96.5 

93.5 
96.4 
96.8 

1.70 
1.18 

1.83 
1.20 

1.56 
1.14 

1.69 
1.19 

1.69 
1.17 

1.71 
1.19 

Veaetables 
Total vitamin-
rich vegetables 

percent 
95.7 
96.2 
95.1 

89.1 
100.0 
97.6 

pounds per week 
1.65 
1.34 

1.79 
1.50 

1.49 
1.13 

1.24 
1.06 

1.91 
1.70 

1.77 
1.20 

Variations in the Dependent Variables 

Total other 
vegetables 

72.7 
74.4 
70.8 

66.3 
66.3 
81.6 

0.45 
0.67 

0.49 
0.74 

0.40 
0.59 

0.40 
0.74 

0.44 
0.70 

0.49 
0.60 

of nutrient supplement use was by children whose fami
lies were in the highest income class. Only about 10 per
cent of the children from families with incomes of less 
than $4,000 used nutrient supplements. But of the chil
dren from families with incomes of $4,000 and above, 
almost 30 percent used nonfood nutrient supplements in 
one form or another. 

Food Quantities Ingested. Estimated weekly quanti
ties of foods consumed by the Ohio subsample children 
appear in table 3.23 Amounts of foods consumed by both 
boys and girls were remarkably similar.24 Significant dif
ferences in ingestions occurred only in consumption of 

si Quantity of food consumed was computed in these data by weiaht as ln1ested with no adlustment for food form. The orislnal data were for 3-day total,; 
cfata presented for discussion here have been inftated to 7-day {weekly) totals throu,h mu tiplication by 2.33. This was done to facilitate comparison of Ohio 
subsample data with other lletJ of quantity Intake data. The inllated 7-day totals are 1denti&ed as estimated avera1e weekly quantities of food consumed. 

" Comparison of quantities of food ln1ested by children in the subsample with those ingested by children In the ori1inal Ohio sample was difRcult, mainly h<-
cause of differences in definition and interpretation of the data. There also was inadequate reportin1 In the literature of quantity data speci&c to the ori11inal 
Ohio sample. A cursory comparison can be made, however, from the data that have been reported. Since the orisJnal sample data were available only hy 
readin1 from a bar sraph, the data quoted here mult be Interpreted as approximate only. 

Comparison of a• .. ,e weekly qaantlty of food 
insested by Ohio childreB in orisinal sample aad in 

nbumple, pounds COIIIIIIDed per week, by food poupo 

Subsample 

Food group 

Meat, poultry, &sh, e111, 
and lecumes ........... .... .. ... 2.3 

Milk ....... ... ... . .. ............. 11.7 
Cereal products ..................... 3.5 
Vitamin-rich fruits and 

Boys Glrll 

pounds per week 

2.0 
10.5 

3.0 

2.5 
13.7t 
3.4 

2.1 
12.4t 
3.0 

vesetables . . .. ... ..... . ........ 2.7 2.5 
Other fruits and vesetables, 

3.4 3.2 

potatoes . 5.7 5.5 4.1 3.9 

•Orisinal samp1" data from A. F. M"'lan (ed.), Nutritional 5,-. 
U.S.A., Intern,sJonal Research Publication No. '769, Berkeley, Cali
fomla: California Alricultural Experiment Station, October 1959, 
&sure 4, p. 22. 

t Includes cheese as whole milk equivalent. 
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Table 3 (Cllliluecl). Food ca111NI bJ Ollio ml*ea: ...... If ml*II ca111lilc llll estillaled 11S1111 weeldy lfllllilJ If certail ,_ CGIISllald, 
bJ Ill "ildr-, m, 1ad flaily iacaae IMI 

Type of data, sex, and level 
of family disposable income 

Percentage consuming 
All children .................................. . 
Boys .............................................. . 
Girls ........................... -
All children 

Under $3,000 ... 
$3,000-$3,999 
$4,000 and over .... 

Quantity per child 
All children 

Mean ........... . 
Standard deviation 

Boys 
Mean ............... ............ . 
Standard deviation .............................. . 

Girls 
Mean ........... . 
Standard deviation 

Children in families with incomes 
Under $3,000 

Mean . . . . . . . . . . . . . . . . . . . . . . ................... . 
Standard deviation .... 

$3,000-$3,999 
Mean ............................................ . 
Standard deviation .. . 

$4,000 and over 
Mean ............ . 
Standard deviation .. . 

Total 
fruits 

97.0 
99.4 
94.4 

93.5 
97.6 
99.2 

3.54 
2.31 

3.48 
2.24 

3.60 
2.38 

3.01 
2.14 

3.67 
2.16 

3.83 
2.47 

eggs, total cereals, and total sugars and sweets. For these 
groups, boys consumed significantly larger amounts than 
girls. A significant difference also existed between con
sumption of total vegetables by boys and girls. In gen
eral, boys ate more vegetables than girls. 

The vegetable consumed in largest quantity by all 
children was white potatoes. Of the remaining vege
tables, the weight of vitamin-rich vegetables consumed 
was over three and a half times that of others. The chil
dren consumed nearly equal quantities of vitamin-rich 
fruits and "other" fruits. 

The quantity consumed of several of the food groups 
varied significantly with family income level.211 Consump
tion of foods that could be classified as high resource 
input foods (meat, fish, and poultry; vitamin-rich vege
tables; vitamin-rich fruits; mixed dishes) was highly re
lated to income. High family income children consumed 
significantly more of each of these food groups than 
children from families with incomes of less than $3,000. 
Children from families with incomes above $4,000 ap-

Fruits 
Total vitamin

rich fruits 

percent 
82.0 
84.0 
79.9 

65.2 
85.5 
92.0 

pounds per week 
1.67 
1.60 

1.66 
1.62 

1.68 
1.59 

1.14 
1.42 

1.67 
1.51 

2.06 
1.68 

Total other 
fruits 

88.3 
89.1 
87.5 

87.0 
88.0 
89.6 

1.87 
1.63 

1.82 
1.61 

1.92 
1.65 

1.87 
1.70 

2.01 
1.74 

1.77 
1.49 

peared to consume more milk products than those from 
families with incomes of less than $3,000. 

Cereals, typically considered low resource prod
ucts, followed the pattern normally observed in family 
food consumption data; i.e., lower consumption rates at 
successively higher income levels. A similar relationship 
appeared in children's consumption of nuts and legumes. 
Evidence indicated that in families with higher incomes, 
children consumed fewer vegetable protein foods and 
more of those with animal origin, which is consistent 
with usual food consumption patterns. 

To examine more intensively the quantity of foods 
consumed by various consumer types, children were di
vided into three consumer groups - low, medium, and 
high consumers. Consumer type was defined on thr 
basis of quantity consumed within a specific food group. 
On this basis, children were divided into three equal 
subgroups, and the average quantity of food consumed 
was computed for each subgroup.26 

• Highly signi6cant differMtces ( 1-percent level) were found among family income level and children's mean ingestions of meat, &sh, and poul~; vitamin-rich 
vegetables; vitamin-rich fruits; mixed dishes; nuts and legumes; and cereals, Differences among income level and mean ingestions of fluid miuc, total vege
tables, anc1 total fruits were signi6cant at the 5-percent level. 

,. Data for each subgroup are reported in table A-4, appendix A. Computation of the means of the low food consumers included nonconsumers as well as con· 
sumers of small quantities. The number and proportion of nonconsumers for each food group are presented in table A-5, appendix A. Inclusion of noncon
sumer data in the low consumer groups had a dampening effect on the average for these grouPS, 
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Table 3 (Clldiwd). FIIII cmllllNI lly Ollie cUdnl: ...... If ell.._ CIISllllil& 1111 estiulld ...... WNW,.....-, If clftail foods cmuaed, 
bJ all clll*-, m, IINI flaily illclae IMI 

Type of data, sex, and level Total 
of family disposable income cereals 

Percentage consuming 
All children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 
Boys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 
Girls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 0 

All children 
Under $3,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 
$3,000-$3,999 . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 
$4,000 and over .. . . . . . .. . . . . . . . .. . .. . . . . . . . . . . . . . . 100.0 

Quantity per child 
All children 

Mean . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 3.24 
Standard deviation . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . 1.15 

Boys 
Mean . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 3.44 
Standard deviation . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.18 

Girls 
Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.01 
Standard deviation . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 1.09 

Children in families with incomes 
Under $3,000 

Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.54 
Standard deviation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 1.32 

$3,000-$3,999 
Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.27 
Standard deviation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.06 

$4,000 and over 
Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.98 
Standard deviation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.02 

Studied in this manner, consumption rates for certain 
food groups are of particular interest in analysis of chil
dren's food intake patterns. For example, low consumers 
of milk drank less than two-filths the amount drunk by 
high consumers and only about half the quantity drunk 
by medium consumers. Boys and girls had similar intake 
patterns, but boys drank approximately 1 pound (ap
proximately 2 cups) more milk per week than girls. 

Rates of milk consumption also differed according to 
family income. High milk consumption rates were asso
ciated with high family incomes. Even among low con
sumers, milk consumption was about 1.4 times larger 
among consumers from families with incomes of $4,000 
and over than among those with incomes of less than 
$4,000. 

A similar consumption pattern existed for meat, fish, 
and poultry; vitamin-rich vegetables; and vitamin-rich 
fruits. In these groups, food intake by low consumers also 
ran one-fifth to two-fifths that of high consumers.27 In 
general, boys and girls maintained similar consumption 
patterns, with girls eating less than boys. 

Total Total Total mixed 
fats sugar dishes 

percent 
97.7 99.7 54.0 
97.4 100.0 52.6 
97.9 99.3 55.6 

97.8 98.9 42.4 
96.4 100.0 55.4 
98.6 100.0 61.6 

pounds per week 
0.21 0.73 0.61 
0.19 0.48 0.82 

0.23 0.84 0.59 
0.21 0.54 0.83 

0.19 0.63 0.63 
0.17 0.38 0.81 

0.22 0.70 0.38 
0.24 0.43 0.57 

0.20 0.76 0.68 
0.17 0.50 1.00 

0.21 0.75 0.73 
0.16 0.50 0.80 

The consumption rates of meat, fish, and poultry; 
vitamin-rich vegetables; and vitamin-rich fruits also dif
fered with family income. However, the consumption 
patterns for these foods showed a definite discontinuity 
at the $3,000 income level. Considering all consumer 
types, children of families with incomes of less than 
$3,000 consumed considerably less of the so-called higher 
resource input foods than children of families whose in
comes were $3,000 and above. 

Children's consumption of bread and cereal products 
normally is high relative to other foods. Of particular in
terest is the relationship between consumer type and 
family income level. In all consumer types, consumption 
of cereals was greatest by children from families with in
comes under $3,000 and least by children from families 
with incomes of $4,000 and above. 

Mean Nutrient Supplies. Boys and girls differed signi
ficantly in their average nutrient intakes from food in all 
nutrients except vitamin C (table 4). Boys' average daily 

17 Higher incidence of noncomumen in the vitamin-rich fruit and veptable IP"OUPI exaperated the low consumer differences. 
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All 
Nutrient children Boys 

Food energy (cal.) 
Average intake 2,315 2,482 
Range 1,000-4,500 1,500-4,500 

Protein (gm.) 
Average intake 77 83 
Range ... 27-156 39-156 

Calcium (gm.) 
Average intake ......... 1.1 1.2 
Range ......... .. . .. . . .. . 0.1-3.0 0.1-2.8 

Iron (mg.) 
Average intake ........... 12.7 13.6 
Range ......... . . . . . . . . . . 5-24 6-24 

Vitamin A (I.U.) 
Average intake 5,717 6,295 
Range 700-24,100 1,200-24, 100 

Thiamine (mg.) 
Average intake 1.3 1.4 
Range 0.4-2.8 0.7-2.8 

Riboflavin (mg.) 
Average intake ............ 2.1 2.2 
Range ...... 0.5-5.0 0.5-5.0 

Niacin (mg.) 
Average intake . . . . . . . . . . . . 12.9 14.2 
Range 5.35 5.35 

Vitamin C (mg.) 
Average intake 76.7 79.6 
Range ...... . . . . . . . . . . . . . 8-230 11-226 

nutrient intakes were greater than girls.28 Study of the 
ranges for certain nutrient intake values revealed that 
quotation of mean intakes for certain nutrients can be 
misleading. In view of these data, the practice of using 
the mean in reporting intake of vitamins A and C, for ex
ample, may be questionable. 

Significant relationships between mean nutrient in
take (from food only) and family income level were 
found for protein, ribo8avin, niacin, vitamin A, and vita
min C. 211 There was little difference in protein intakes by 
children from the two higher income classes; daily intake 
was approximately 80 grams. Children from the lower 
income families ingested significantly less protein (72 
grams daily). However, intakes by both groups were 

Average daily nutrient intakes 
All children by family income 

Girls Under $3,000 $3,000-$3,999 $4,000 and over 

2,135 2,178 2,292 2,306 
1,000-3,500 1,100-4,500 1,000-4,000 1,300-4,100 

71 72 79 81 
27-119 27-156 46-121 45-144 

1.1 1.0 1.1 1.1 
0.1-3.0 0.1-2.8 0.1-3.0 0.3-2.5 

11.8 12.7 13.3 12.4 
5-23 6-24 5-23 6-23 

5,090 4,380 6,460 6,084 
700-17,600 700-15,500 1,200-24,100 1,200-23,000 

1.2 1.3 1.3 1.3 
0.4-2.2 0.7-2.8 0.4-2.4 0.5-2.2 

1.9 1.9 2.0 2.2 
0.5-3.6 0.5-4.5 0.5-4.8 0.8-5.0 

11.4 11.3 13.4 13.6 
5-22 5-27 7.29 6-35 

73.6 60.9 77.8 87.7 
8-230 8-230 11-226 16-219 

superior to most recommended protein allowances for 
children of this age, so the difference is more academic 
than meaningful. 

Of far greater significance is the finding that children 
from families with less than $3,000 annual income had 
significantly lower intakes in five of the eight nutrients 
studied. The effect of income level on nutrient intake 
was particularly apparent for vitamin C. 

As mentioned earlier, two sets of nutrient information 
were developed from the Ohio data. One set concerned 
the nutrient supply from food only; the other involved 
the supply from food plus supplements. Findings from 
the latter appear in table A-6, appendix A. Inclusion of 
nutrient supplements when calculating mean intakes 

• Comparison of the mean daily nutrient intakes of boys and girls from the original sample with those from the subsample revealed remarkable similarity be
!wttn th~ two sets of data. 

Mean daily nutrient intakes of Ohio boyo and prb 
In oripnal sample• and In suboamplet 

&ys Girls 

Original Sub- Original 
Sutrient sample sample sample 

Food energy (cal.) . . ... 2,420 2,482 2,116 
Protein <rr-l ........ 81 83 72 
Calcium gm.) . 1.2 1.2 1.1 
Iron (mg. . ....... 14 14 13 
Vitamin A (I.U.) : .. 7,650 7,475 6,260 
Thiamine (mg.) 1.8 1.9 1.6 
Riboftavin (mg.) ..... 2.5 2.5 2.0 

~;~;!'in <cg¥m1S 
16 18 14 
85 87 77 

"Ibid., table 2, p. 18. 

Sub-
sample 

2,135 
71 
I.I 
13 

6,100 
1.5 
2.2 
14 
80 

I Data include nutrient supplements and are comparable to original 
data quoted. 

• Significant at the 5-percmt level for protein and riboflavin; significant at the 1-percmt level for vitamin A, niacin, and vitamin C. 
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Table 5. llllriellt _...., ,,_ 11111 lllr- .,...._ ti IIC m•••••ded dietary aim •Pllli.l, ,_-., 11111 elpt lllrietds, 111 Ollio dlilh ud 
bo,slld pis 

Nutrient All children 

Food enero 
Mean percentaie ........................ . 100 
Rance ................................. . 49-189 

Protein 
Mean percentage ........................ . 134 
Range ................................. . 49-260 

Calcium 
Mean percentage ........................ . 102 
Range ................................. . 10-277 

Iron 
Mean percentage ........................ . 85 
Range ................................. . 33-160 

Vitamin A 
Mean percentage ........................ . 126 
Range ................................. . 16-537 

Thiamine 
Mean percentage ........................ . 
Range ................................. . 

141 
52-282 

Riboflavin 
Mean percentage ........................ . 
Range ................................. . 

144 
33.357 

Niacin 
Mean percentage ........................ . 
Range ................................. . 

82 
31-218 

Vitamin C 
Mean percentage 
Range ........ . 

103 
10-322 

tended to increase greatly the degree of variance within 
these intakes. Inclusion of the nutrient supplement effect 
in data to be used for evaluating nutrient intakes may 
well reduce rather than increase the amount of signifi
cant information obtained. The data are better handled 
by analysis at both intake levels; that is, from food only 
as well as from food plus nutrient supplements. With 
both sets of data available, a check for significant change 
in size of variance due to inclusion of the nutrient sup
plement data can be readily made. 

The greater use of nutrient supplements by children 
from families at the highest family income level also is 
of particular interest. Their mean nutrient intakes from 
food sources met or exceeded the NRC recommended 
dietary allowances for all nutrients except iron and nia
cin. Supplementation of their diets with nonfood nu
trients resulted only in increases in nutrient intakes that 
already were sufficient. Effective diet improvement oc
curred only with niacin. Little, if any, sizable nutritive 
improvement through supplements occurred in the diets 
of children from lower income families. If anything, use 
of supplements emphasized the differences in nutrient in-

Proportion of NRC levels 
Boys Girls 

103 97 
63-189 49-161 

139 129 
65-260 49-216 

108 95 
10-258 16-277 

91 78 
40-160 33-153 

139 113 
28-537 16-391 

144 137 
72-282 52-254 

160 126 
42-357 33-244 

88 76 
31-218 33-146 

113 92 
15-322 10-287 

takes between children from the highest and lowest in
come families. 

Nutritional Adequacy of Children's Diets. On the 
average, the diets of Ohio children supplied 100 percent 
or more of the NRC recommended allowances for all 
nutrients except iron and niacin (table 5). Primarily be
cause of greater food intake, boys had diets that met sig
nificantly higher levels of adequacy than girls. This was 
true for all nutrients except thiamine. In no instance did 
the average percentage of NRC allowances met by either 
boys or girls fall below 75 percent of the allowance for 
a specific nutrient. Since the NRC allowances are de
signed "to afford a margin of sufficiency above average 
physiological requirements ... ",80 any judgment as to 
adequacy or inadequacy must be made with caution. 

Family income level had a significant effect on the 
percentage of NRC allowances met for protein, ribofla
vin, niacin, vitamin A, and vitamin C. The diets of chil
dren from families with incomes of less than $3,000 met 
significantly lower percentages of the recommended al
lowances than those of children from higher income 

"' "The allowances are designed to allord a marlEln of sufficiency above average physiolo1ical requiremenh to cover variations amon1 essentially all individuals 
in the general population. They provide a buffer against the increased needs during common stresses and pnmit full realization of arowth and productive po
tf>fltial; hut they are not to be considered adequate to meet additional requirement< of persons depleted hy disease or traumatic 1tresse,. On the other hand, 
the allowances are generous with respect to temporary emergency feeding of large groups under conditions of limited food supply and physical disaat...-. 

If the recommended allowances are used u reference atandarda for interpreting records of food comumption, it 1hould not be u1umed that food practlc~s 
are necessarily poor or that malnutrition exiats because the recommendation• are not completely met." 

Taken from National Academy of Sciences, National Research Council, llecommend•d Dieta'11 Allowance,, Report of the Food and Nutrition Board, 6th ed. 
rev., Washington, D.C.: National Academy oE Sciences, Publication 1146, 1964, p. V. 
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Table 5 (continued). Nutrient supply from food only: proportion of NRC recommended dietary allowances supplied, food energy and eight nutrients, all Ohio 
children by family income level 

Nutrient Under $3,000 

Food energy 
Mean percentage ........................ . 97 
Range ................................. . 51-189 

Protein 
Mean percentage ... . 126 
Range ................................. . 49-260 

Calcium 
Mean percentage ..... . 94 
Range ........... . 16-258 

Iron 
Mean percentage .. 84 
Range . . . . . . . . . . . ..................... . 40-160 

Vitamin A 
Mean percentage ........................ . 98 
~~-·-········· ................. . 16-345 

Thiamine 
Mean percentage ........................ . 141 
Range ........... . 77-282 

Riboflavin 
Mean percentage .... . 131 
Range ........... . 33-325 

Niacin 
Mean percentage . . . . ................. . 73 
~n~ ....................... . 31-168 

Vitamin C 
Mean percentage .. . 80 
Range .............. . 10-287 

families. 31 Diets of children from families with incomes 
over $3,000 differed relatively little in nutritional level. 

As indicated above, the Ohio children were on the 
average well fed. But as valuable as averages are in data 
description, of far greater interest to our study was 
knowledge of the relative incidence of low, medium, and 
high nutrient receivers. 

To identify these levels, the children's nutrient in
takes were classified as follows: group I, children with 
nutrient intakes 0-66 percent of 1964 NRC recommended 
allowances; group II, those having intakes 67-132 percent 
of the allowances; and group III, those having intakes 
133 percent and above the allowances.32 

Problem nutrients for inclusion in the diets of Ohio 
children were calcium, iron, niacin, vitamin A, and vita
min C (table 6). The proportion of cases within groups I 
or III (the low and high intake classifications) was great
est for vitamins A and C. 

Some indication of the beneficial effect of supple
ments on the diets of these children can be drawn from 
table 6. Actual improvement (a shift from group I to 
group II) was effected only with niacin, vitamin A, and 
vitamin C. Although improvement was indicated, the 
total number of cases in which improvement occurred 
was low: Use of supplements resulted in the shift of only 

Proportion of NRC levels, all children with family income 
$3,000-$3,999 $4,000 and over 

101 101 
49-169 59-172 

136 138 
83-205 78-240 

101 108 
10-277 28-233 

89 82 
33-153 40-153 

144 136 
27-537 28-513 

144 138 
52-254 62-222 

143 154 
42-342 57-357 

86 87 
46-181 40-218 

105 118 
15-322 20-285 

Table 6. Ohio children classified by percentage of NRC allowances met for 
certain nutrients 

Percentage at various NRC allowance levels* 
From food only From food and supplements 

Nutrient Group I Group II Group Ill Group I Group II Group Ill 

percent 
Calcium 13 73 14 13 73 14 
Iron . . . . . . . . . 18 75 7 18 73 9 
Niacin ........ 25 70 5 23 61 16 
Vitamin A ..... 23 42 35 19 38 43 
Vitamin C ..... 32 41 27 29 39 32 
• Group I, 0-66 percent NRC allowances; group II, 67-132 percent NRC 

allowances; group Ill, 133 percent and above NRC allowances. 

2 percent of the children in group I for niacin, 4 percent 
for vitamin A, and 3 percent for vitamin C. This ten
dency of children with already adequate diets to take 
supplements has been discussed in an earlier publica
tion.33 

Interrelationships Among Dependent Variables 
Exploratory factor analyses were run on two sets of 

dependent variables - nutrient intakes and quantities of 
food as-ingested. The analyses were performed for ex-

31 Significant at the 5-percent level for protein and riboflavin; significant at the I-percent level for vitamin A, niacin, and vitamin C. 
32 Distributions for each nutrient are reported in tables A-7 and A-8, appendix A. 
33 G. M. Hendel, M. C. Burk, and L. A. Lund, "Socioeconomic Factors Influence Children's Diets." Journal of Home Economics, March 1965, pp. 205-08. 
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Table 7. Factor analysis* for food energy and eight nutrients for 300 Ohio children, 156 Ohio boys and 144 Ohio girls 

0 - "' e.6 C: u 
0 C: 

"' < "' 
C: u :.;:;.~ 

C: 
C: E C: C: ·;; 

C: 
::, ~ 

"' "i§ "' ..c"' ·.;; ::, 'i§ c;::: C: 'i§ :s~ "CJ ·c:; ·c:; 
0 ~ 

C: 
~ .!!! 0 

.!3 C: "' Factors 0 .;; _g .c ..c .!!! o-.... u > .... ii: z > u.S 

All children percent 
Factor I ················ .695 .659 .148 .809 .182 .695 .316 .744 .135 47 
Factor II ················ -.479 -.636 -.816 -.057 -.211 -.280 -.744 -.197 -.169 35 
Factor II I ················ .241 .230 .290 .149 .559 .219 .426 .219 .463 17 
Factor IV ................ .125 -.093 .054 .024 -.068 .067 -.089 -.158 .055 1 

Boys 
Factor I . ·········· ..... .681 .647 .203 .828 .120 .657 .331 .721 .155 46 
Factor II ················ -.447 -.646 -.800 -.061 -.184 -.263 -.725 -.253 -.216 34 
Factor Ill ................ .269 .259 .398 .141 .475 .217 .438 .163 .436 17 
Factor IV ................ .205 -.042 .116 .031 -.076 .099 -.092 -.142 .152 2 

Girls 
Factor I ..... ··········· .684 .649 .046 .763 .245 .725 .227 .747 .100 45 
Factor II ................ .495 .634 .822 -.001 .253 .266 .795 .064 .103 36 
Factor 111 ................ .161 .157 .148 .109 .679 .170 .398 .260 .531 18 
Factor IV ················ .094 -.104 .040 .026 -.055 .057 -.054 -.144 .027 t 

'Varimax solution. Use of the Holzinger-Harman formula to determine minimum significant factor loading values with the all children analysis indi-
cated that any coefficient (loading) as large as 0.14 could be considered significant. Use of the test with the Ohio boys analysis resulted in a value 
of 0.19; with the Ohio girls analysis, the value was 0.22. 

t Less than 1 percent. 

amining the patterns of interrelationships among nutrient 
intakes and among the quantities of food ingested by the 
children. 

Use of Factor Analysis 

Factor analysis is a generic term for a variety of sta
tistical techniques for studying intercorrelations within a 
set of variables. 34 Of these techniques, that of singular 
importance in analyzing the Ohio data was the special 
function of factor analysis in providing a system for de
veloping an underlying order within sets of variables 
measuring the same general situation but collected by 
different methods. Factor analysis also can be used to 
analyze simultaneously the intercorrelations within a vast 
number of variables. It is a particularly helpful technique 
in the exploratory stage of problem analysis; that is, 
when key independent variables are identified. 

Factor Analysis of Interrelationships Among Nutrients Consumed 

Factor analysis of the food energy and nutrient in
takes of the Ohio children revealed that these variables 
are associated primarily on three factors (table 7).35 The 
first and dominant factor might appropriately be called 
an "enrichment" or cereal-related factor. Study of the 

loading pattern for this factor indicated high loadings by 
iron, niacin, thiamine, protein, and food energy.36 At first, 
the strong appearance of protein on this factor was con
fusing. But a close association between protein and the 
other nutrients was apparent from the original intercor
relation matrix, and study of the children's eating pat
terns clarified the relationship. A high association was 
identified between intakes of protein foods and cereal 
foods - milk with breakfast cereal, meat or peanut but
ter with bread, etc. 

Factor II was essentially a milk factor having high 
loadings for those nutrients closely associated with milk 
- protein, calcium, riboflavin, and food energy. 

Factor III had high loadings for three nutrients -
vitamin A, vitamin C, and riboflavin. The primary asso
ciation here was through fruit and vegetable consump
tion with milk, involved to some extent because of its 
riboflavin and vitamin A content. 

Of the variance in these children's diets, 82 percent 
was accounted for by the first two factors; including the 
third factor accounted for 99 percent of the variance. 

As indicated by the final factor solution, over 80 per
cent of the variation in the children's diets could be ex
plained by seven of the nine nutrients (including food 
energy) analyzed. The low association of vitamins A and 

34 A brief review of the development of factor analysis and a description of the techniques and underlying assumptions appear in appendix D. 
35 The intercorrelation matrices for the nutrient intake data for all Ohio children are presented in tables A-9 through A-11, appendix A. 
:rn The loading pattern for a factor shows how highly a number of variables correlates with a factor or "load,. on it. The higher the loading coefficient, the 

greater is the association. 
Precise sampling error formulas for factor coefficients (loadings) are not available as yet. Fruchter, in Introduction to Factor Analysis ( 62), makes an arbitrary 
comment regarding loading evaluations: ". . . loadings of .2 or less are usually regarded as insignificant, loadings of .2 to .3 as low, .3 to .5 as moderate, .5 to 
.7 as high, and above .7 as very high," (page 151, footnote 2). 
A considerably less arbitrary system of evaluating loadings was developed by Holzinger and Hannan ( 76). On the basis of certain assumptions, they developed 
a!l approximation to standard error for factor coefficients. A table of standard errors derived by these workers appears in H. H. Hannan, Modem Factor Analy
sis, Chicago: University of Chicago Press, 1960, p. 441. 
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C with other nutrients in the diet was especially im
portant since these two were problem nutrients. Appar
ently, by the very nature of the interrelationships among 
food energy, protein, calcium, iron, thiamine, riboflavin, 
and niacin in foods, children are more apt to receive 
adequate amounts of these nutrients through their nor
mal daily diets than they are of vitamins A and C. These 
latter nutrients, having minimal association with others, 
might appropriately be labeled "self-restrictive" nutri
ents. In other words, their inclusion in the diet must be 
intentional. Inclusion of these vitamins - particularly 
vitamin C - will not occur simply through adequate pro
tein or food energy intake. 

This interrelatedness among certain nutrients was dis
cussed by Marlott, Eppright, et al. (96) in a pilot study 
of the nutrition of children in Iowa, Kansas, and Ohio 
schools. They stated: 

Food energy value of average daily diets of the Iowa 
children was significantly related to intakes of all cal
culated nutrients except ascorbic acid. Average daily 
protein intake of children in each of the three schools 
was highly related to intake of thiamine, riboflavin, 
and niacin. Riboflavin and calcium intakes were signi
ficantly related also. These data suggest that intakes 
of certain nutrients might be predicted if food energy 
values or protein intakes were known.37 

Prediction of daily nutrient intakes from the daily 
caloric value of the diet was most precise for thiamine 
and least precise for vitamin C. Precision of prediction 
also was low for vitamin A and calcium.38 

Low correlations between vitamin A and vitamin C 
and other nutrients also have been reported by Fry (63), 
in a study of the diets of postadolescent young women, 
and by Wharton (170), in a study of the diets of adoles
cent boys and girls. Both noted that the intake of neither 
vitamin A nor vitamin C was closely related to that of 
any other nutrient. 

W. 0. Caster (19) made similar observations after per
forming centroid factor analysis on nutrient intake data 
for teenage boys and girls. He stated: "As indicated by 
the factor analysis results ... , vitamin A and vitamin C 
intakes are of particular importance because their low 
correlation with total caloric intakes allows them to be 
controlled more completely by individual whim."39 The 
factor representation obtained upon analysis of nutrient 
data from 9- to 11-year-old children was similar to that 
of boys and girls 14-18. Further analysis on nutrient in
takes for other age groups would be of considerable 
merit. 

To test for differences in factor representation stem
ming from differences in the food consumption patterns 
of boys and girls, the data were sorted by sex and sep
arate analyses were run on each group. The final factor 
solutions obtained were similar for both groups (table 7). 

Major differences occurred not in identification of speci
fic factors, but in relative factor loadings for certain 
nutrients. Factors identified for boys and girls were not 
different from those for the group as a whole. According
ly, sex had no major effect on the factor representation. 

Factor Analysis of Interrelationships Among Food Groups 

Variables used in this analysis were in terms of 
weights of foods as-ingested. No attempt was made in 
the exploratory phases to transform weights as-ingested 
to equivalent weight bases. There was considerable va
riability among the weights of foods ingested by the 
children. The impact showed up in the intercorrelation 
matrix, where the highest simple correlation was 0.3.40 

Apparently, as-ingested weights are not very useful in 
identifying children's food consumption patterns. 

No one factor of major contribution to total variance 
could be identified (table 8). In the factor representations 
obtained for all children, for example, two factors ac
counted for approximately two-thirds of the total vari
ance, while three factors accounted for approximately 
three-fourths of it. Food groups with high loadings on 
factor I were fats and oils, sugars and sweets, and 
cereals. Those with high loadings on factor II were meat, 
fish, and poultry; nuts and legumes; vegetables; and, to 
a lesser degree, milk. Loadings on remaining factors 
were no greater than 0.3 and thus were of questionable 
significance, especially in consideration of the intercor
relations among the original variables. 

As in the analysis of nutritive intakes, the quantity 
data were sorted by sex and separate factor analyses were 
run. Although similar factor solutions were obtained, 
identification of common factors between sexes and be
tween sexes and total group could not be readily 
accomplished. The position of the factors as determined 
by their relative contributions to total variance was dif
ferent not only between sexes, but also between sexes 
and total group. In addition, the relative size of load
ings on factors was different enough in some cases to be 
confusing. There was question, therefore, as to whether 
factors intuitively thought to be similar might not ach1-
ally be the same. 

Test for Congruency Between Factors. Measuring the 
amount of agreement between two sets of factors has 
been a major concern for several years. Essentially two 
types of problems arise. The first appears when the same 
variables are measured for two distinct groups. The sec
ond appears when two sets of variables measuring the 
same characteristic are considered for a single group. In 
both situations, two separate sets of factors are obtained. 
The problem is to determine the degree of similarity or 
dissimilarity between them. In the Ohio data, the prob
lem involved identifying the degree of similarity or dis-

31 A.L. Marlott, E.S. Eppright, M.L. Hathaway, and M.B. Patton, Nutrition of Children In Three Selected School, In Iowa, Kansas, and Ohio. A Pilot Study. North 
Central Regional Publication No. 70, Manhattan, Kansas: Kansas Agricultural Experiment Station, 1956, p. 9. 

" Ibid., pp. 52-54. 
89 W. 0. Caster, "Use of a Digital Computer in the Study of Eating Habit Patterns," American Journal of Clinical Nutrition, 10: February 1962, p. 105. 
• 0 Intercorrelation matrices for the quantity variables for al) Ohio children and for boys and girls appear in tables A-12 through A-14, appendix A. 
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Table 8. Factor analysis* for quantities of food ingested by 300 Ohio children, 156 Ohio boys and 144 Ohio girls: grouping of foods by 10 major food groups 

All children 

Factors 
Factor 
Factor II 
Factor Ill 
Factor IV 
Factor V 

Boys 
Factor 
Factor II 
Factor Ill 
Factor IV 

Girls 
Factor I 
Factor II 
Factor Ill 
Factor IV 
Factor V 

................ 

................ 

................ 

................ 

.. , ............. 

• Varlmax solution. 

-~ ·e 
-0 ·;; 
c;:: 

-.001 
.277 
.241 

-.117 
.082 

-.028 
.343 
.333 
.076 

.295 
-.095 
-.047 
-.060 

.098 

.c:~ .,,_ 
,;: :i 

•O .::i C. 

="g 
:::E"' 

-.006 
.350 
.066 

-.007 
.023 

-.000 
.347 
.072 
.003 

-.097 
-.345 
-.156 

.017 

.211 

t Includes cheese In terms of whole milk equivalent. 

gs ..., 

-- .027 
.057 
.263 

-.046 
-.063 

-.024 
.036 
.333 
.020 

- .078 
-.074 

.015 
-.292 
-.087 

-g :a 
"'e .::i:::, 
:::,t>O 
z: .!! 

.075 
-.348 

.045 

.168 
-.204 

.182 
--.408 

.113 
-.031 

-.200 
.110 
.096 
.197 

-.425 

similarity between three sets of factors obtained from 
analyzing a fixed set of variables for three different 
groups. 

Various tools for analyzing the relationships between 
factor solutions have been developed. The test of agree
ment used in the present study is that of Tucker (150), 
who developed a simple measure for factor agreement 
which he called the coefficient of congruence. This meas
ure involves essentially the computation of an unadjusted 
correlation between any of two sets of factor coefficients. 
Like true correlations, coefficients of congruence can 
range in value from ± 1 to O; i.e., from perfect agreement 
to no agreement. 

Determination of the coefficients of congruence 
among the three sets of factors obtained on the Ohio 
children quantity data resulted in the following coeffi
cient values:41 

o(C:I) (G:II) = + 0.83 

o(C:I) (B:I) = + 0.99 
o(B:I) (G:III) = + 0.87 

The multiple factor identified as factor I in analysis 
of the total group (the factor having high loadings on 

" Key to factor identifications: First subscript character: 
C=Total Ohio children 
B=Ohio boys 
G=Ohio girls 

Second subscript character: 
I=Rrst factor listed In varimax solution 

II=second factor listed in varimax solution 
III=third factor listed in varimax solution 

Total as-ingested quantity 

C. .s 
~ 

.,,- :::, 
"' Q) Q) 0 C: c.., 

"' ·c5 .c "' 0 C: 
Q) -0 -~ bO :.;:.~ 
:a -0 C: -c.: :::, ~ 

"' C: "' ..c:a"' .!9 "' iv "' ~.::i -0 -0 :s.:: Q) :t:: ~ .::i "' Q) 
Q) :::, ... :::, ... Q) .. - C: "' cu .::: Q) 

~ ~!'; ·- c.., 8e > (,) :::E.E 

percent 
.174 -.006 .369 .486 .397 --.130 36 
.313 .076 -.096 .061 .026 .088 27 
.208 .071 .034 .063 -.189 -.073 14 

-.109 -.269 .153 -.053 -.060 .115 10 
-.144 -.068 -.056 -.141 .000 .323 13 

.141 -.029 .442 .527 .382 -.111 34 

.359 .108 -.124 .091 .007 .011 28 

.144 .094 -.029 -.046 -.385 .076 21 

.198 .351 -.047 .184 .151 -.335 17 

.068 .049 -- .075 .210 .251 .135 17 
-.413 .004 .037 -.044 .056 .121 20 

.058 -.025 .347 .353 .036 -.126 18 
-.083 -.262 -.097 -.157 .051 .128 16 
-.108 .061 -.071 -.094 .052 .449 29 

total cereals, total fats and oils, and total sugars and 
sweets) is in agreement with factor I in the analysis of 
Ohio boys and factor III in the analysis of Ohio girls. 
These three factors actually are the same factor (table 8). 

As evidenced by the computed coefficients of congru
ence, agreement on factor II among all children and 
boys and girls was: 

o(C:II) (B:II) = +0.99 
o(C:II) (G:II) = +0.87 
o(B:II) (G:II) = +0.82 

Agreement also was observed among the three groups 
on a third factor; that is, among multiple factor III for 
total children and for boys and factor I for girls. The 
coefficients of congruence for these agreements, however, 
were not as high as those reported above. Multiple fac
tor III had moderate loadings on total milk, total eggs, 
and total sugars and sweets. 

As with nutrient intakes, sex was found to have little 
effect on the computed factor representation of the quan
tity of food ingested. Two multiple factors, plus possible 
addition of a third, accounted for the major portion of 
the total variance. 
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Table 9. Factor solution* for 9 nutrient intake values and 11 physio-socioeconomic characteristics for 300 Ohio children 

Item 

Food energy ................................. . 
Protein ..................................... . 
Calcium ..................................... . 
Iron ........................................ . 
Vitamin A ................................... . 
Thiamine .................................... . 
Riboflavin ................................... . 
Niacin ...................................... . 
Vitamin C ................................... . 
Age ........................................ . 
Sex ........................................ . 
Weight status ................................ . 
Grade in school .............................. . 
School lunch participation ..................... . 
Use of nutrient supplements .................... . 
Urbanization ................................. . 
Family income level ........................... . 
Number children in family ..................... . 
Family life cycle stage ........................ . 
Years education of mother ..................... . 

Contribution to total variance (percent) ........ . 

.768 

.757 

.287 

.819 

.311 

.764 

.482 

.800 

.229 

.030 
-.372 
-.118 

.023 
-.023 

.013 

.113 

.056 
-.050 
-.005 
-.104 

37 

II 

-.392 
-.502 
-.810 

.013 
-.249 
-.234 
-.725 
-.053 
-.196 
-.003 

.066 
.027 

-.050 
.035 

-.052 
-.080 
-.019 

.150 
-.026 
-.078 

18 

Ill 

.075 

.160 

.183 
-.093 

.401 
-.048 

.259 

.190 

.410 
-.105 
-.095 
-.086 

.027 
-.010 

.318 

.321 

.618 
-.125 
-.025 

.474 
14 

Factors 

IV 

.062 

.039 

.051 

.039 
-.020 
-.008 

.007 

.033 

.039 

.852 

.020 
.073 
.865 

-.024 
-.078 

.038 

.062 

.014 

.064 
-.072 

15 

V 

-.126 
-.180 
-.090 
-.023 
-.107 

.003 
-.089 
-.071 
-.003 

.157 
-.030 

.183 

.030 

.025 
-.044 
-.109 
-.028 

.621 

.510 
-.296 

9 

VI 

-.024 
.053 
.026 

-.063 
-.037 

.038 
-.032 
-.040 
-.182 
-.009 
-.045 

.123 

.021 

.559 

.099 

.537 

.039 
-.072 
-.004 

.071 
7 

• Varimax solution. Significant loadings as determined by Holzinger-Harman standard error approximation were any loading 0.4 and above. 

Interrelationships Among Independent and 
Dependent Variables 

Our original plan for analysis of the Ohio data in
cluded factor analysis exploration of the interrelation
ships among the independent and dependent variables. 
Such an analysis interested us after studying the factor 
representations obtained from the analysis of the chil
dren's nutrient intake variables. Observing that vitamins 
A and C appeared to follow association patterns unlike 
those of other nutrients led us to scrutinize possible asso
ciations of intakes of these vitamins with nonnutrient 
variables. 

We performed two sets of factor analyses. The first 
included the full array of nutrient variables plus 11 
physio-socioeconomic variables.42 The second set was 
performed to study more intensely the interrelationships 
among vitamin A and vitamin C intakes and certain 
physio-socioeconomic variables. The variables used were: 
child's age, sex, weight, and grade in school, school 
lunch participation, use of nutrient supplements, urbani
zation classification of child's family, family income level, 
number of children in family, family life cycle stage, and 
mother's years of education.43 

First Set of Factor Analyses 

Six multiple factors accounted for the major variance 
available (table 9). Identification of the variables having 
significant loadings on these six factors suggested the 
following titles for factors: 

Factor I: General Food. Significant loadings on this 
factor were for nutrient variables. Iron, niacin, thiamine, 
riboflavin, protein, and food energy were significantly 
associated with one another. The variables were related 
primarily through consumption of cereal products. 

Factor II: Milk. Significant loadings on this factor 
also were for nutrient variables: calcium, riboflavin, pro
tein, and food energy. Variables were related by one 
food source - milk. 

Factor III: Education/Income. Significant loadings on 
this factor were for two socioeconomic variables, family 
income level and education of mother, and for two nu
trient intake values, those of vitamin A and vitamin C. 

Factor IV: Age. Significant and very high loadings on 
this factor were for age and school grade. It was ap
parent from both the simple correlation between these 
two variables and from the factor representation that 
they actually were identical measures. 

Factor V: Family Type. Significant loadings on this 
factor were for number of children in family and family 
life cycle stage. Since the Duvall family life cycle classi
fication is partially based on number of children in the 
family, the interrelationship between these two variables 
was understandable. 

Factor VI: Urbanization. Significant loadings on this 
factor were for school lunch participation and urbaniza
tion class. As measured by simple correlation, the initial 
association between them did not indicate a high degree 
of relationship (r = 0.38). However, association between 
the two was apparent from the factor. 

42 Computer input was in terms of coded values for most of the pbysio-socioeconomic variables ( exceptions were where actual number served essentially as a 
code). Computer input for nutrient intake variables was in terms of nutrient intake values. Factor analysis was run on the all children group only. 

"The intercorrelation matrices for the first set of analyses are presented in table A-15, appendix A. 
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Table 10. Factor solution* for vitamin A and vitamin C intake values and 10 physio-socioeconomic characteristics for 300 Ohio children 

Factors using vitamin A Factors using vitamin C 

Item II 

Vitamin A intake ····················· ...... .380 -.183 
Vitamin C intake ··························· 
Age ······································ -.062 .269 
Sex ················· ....... ·············· -.243 -.043 
Weight status .............................. -.132 .173 
School lunch participation ................... -.011 .031 
Use of nutrient supplements .................. .225 -.133 
Urbanization ........................ ····· .. .309 -.126 
Family income level ......................... .568 -.064 
Number children in family ................... -.116 .586 
Family life cycle stage ....................... .033 .515 
Years education of mother ................... .431 -.342 

Contribution to total variance (percent) 37 

"'Varimax solution. 

The first three of the six factors were of considerable 
interest. The tendency of nutrients, except vitamins A 
and C, to associate closely on one or more factors had 
been observed earlier, and little change in earlier pat
terns of nutrient interassociation occurred with the addi
tion of physio-socioeconomic variables. But additional 
insight into the association patterns surrounding vitamins 
A and C was obtained. Introducing certain physio-socio
economic variables into the analysis provided us with 
some beginning understanding of the nature of the vari
ables associated with intakes of those nutrients. We ob
served that two socioeconomic variables - family in
come level and education of mother - were associated 
with children's vitamin A and C intakes. 

Apparently, very little insight into the nature of chil
dren's vitamin A and vitamin C intakes can be gained 
from analysis of nutritional intake data alone. Findings 
from the Ohio reanalysis illustrate the importance of 
other data in explaining children's nutritional intake be
havior. Introducing even a few physio-socioeconomic 
variables into the system greatly increased the level of 
sophistication. 

Second Set of Factor Analyses 

To explore the interrelationships among the physio
socioeconomic variables and vitamin A and C intake 

37 

Ill II Ill 

.046 
.408 -.066 -.115 

-.003 .044 .274 -.015 
.003 .177 -.028 -.027 
.138 .119 .186 .130 
.526 .033 .017 .538 
.161 -.251 -.124 .142 
.539 -.265 -.130 .529 
.066 -.608 -.080 .077 

-.067 .079 .588 -.075 
-.016 -.039 .512 -.007 

.076 -.421 -.360 .101 
26 37 37 26 

variables more closely, factor analyses were run on the 
physio-socioeconomic variables in combination with one 
vitamin at a time. To remove the spurious correlation be
tween age and school grade, only the former variable 
was used. Our analysis incorporated ten physio-socio
economic variables plus one nutrient intake variable at a 
time, first vitamin A and then vitamin C. 

The factor representations for both analyses were 
practically identical (table 10). Essentially, three factors 
were obtained: 

Factor I: Education/Income. High loadings were for 
family income level, education of mother, and on either 
vitamin A or vitamin C intake. 

Factor II: Family Type. High loadings on this factor 
were for number of children and family life cycle stage. 

Factor Ill: Urbanization. This factor had high load
ings for family urbanization classification and for school 
lunch participation. 

It is interesting to note that removal of all nutrient 
variables other than vitamins A and C did not affect the 
essential factor representation. Apparently, nutrient in
takes with high and similar loadings on the same factor 
can be analyzed and studied singly with little loss of 
information. 
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DEVELOPMENT OF A CONCEPTUAL FRAMEWORK 

In recent years, social scientists have made increasing 
use of diagrams or conceptual frameworks to: (1) identify 
factors that enter into behavioral processes, (2) trace the 
sequence of various stages of behavioral processes, and 
(3) describe structural relationships between and among 
factors suspected to be associated with observed be
havior. The primary concern of our study was with the 
latter; i.e., to develop a framework within which we 
could study the structure of children's food consumption. 

With modification, several alternative conceptual 
frameworks can be adapted to a study of children's food 
consumption behavior. Some of them have been reviewed 
by Reuben Hill (71) and by Hill and Hansen (72). Al
though each discipline concerned with consumer be
havior analysis has developed at least one analytical 
scheme, no method has been designed to analyze con
currently the many facets of complex food consumption 
problems. 

Children's food consumption behavior does not lend 
itself to limited analysis. A child forms his decisions to 
eat and decisions about what to eat through the highly 
complex interaction of a multitude of variables. Identifi
cation and analysis of the interrelationships among these 
variables are essential to a full understanding of his 
behavior. 

Such analysis requires a broad framework. Children 
are not isolated beings. They exist as individuals, as 
members of a family, and as members of several peer 
groups, particularly school groups. Study of children's 
food consumption without concurrent analysis of the im
pact of the family and other social institutions cannot 
provide much insight into the nature of the problem. But 
study that considers environment can at least provide 
initial understanding of the factors underlying actual 
food behavior patterns. 

The approaches of three researchers in the area of 
consumption behavior were pertinent to this study. Brief 
descriptions of each follow. 

Bayton's Social Psychological Approach 

In a comprehensive application of contemporary 
psychological theories to analysis of consumption be
havior, Bayton divided such behavior into three categor
ies - motivation, cognition, and learning. "Motivation 
refers to the drives, urges, wishes, or desires which ini
tiate the sequence of events known as 'behavior.' Cogni
tion is the area in which all of the mental phenomena 
(perception, memory, judging, thinking, etc.) are 
grouped. Learning refers to those changes in behavior 
which occur through time relative to external stimulus 

conditions."44 Bayton further defines each category: 

Motivation: Human Needs 
Motivation arises out of tension-systems which 
create a state of disequilibrium for the individual. 
This triggers a sequence of psychological events 
directed toward the selection of a goal which the 
individual anticipates will bring about release from 
the tensions and the selection of patterns of action 
which he anticipates will bring him to the goal. 
One problem in motivation theory is deriving a 
basic list of the human needs. Psychologists agree 
that needs fall into two general categories-those 
arising from tension-systems physiological in nature 
(biogenic needs such as hunger, thirst, and sex), and 
those based upon tension-systems existing in the in
dividual's subjective _psychological state and in his 
relations with others [psychogenic needs].'" 

Cognition: Need-Arousal 
[Cognition refers to] the complex of "mental" opera
tions and forces [ which determines the manner in 
which the individual meets his requirements.] ... 
Cognitive processes ... [are] ... purposive in that 
they serve the individual in his attempt to achieve 
satisfaction of his needs. [They] are regulatory in 
that they determine in large measure the direction 
and particular steps taken ... to attain satisfaction 
of the initiating need ... 

Learning: Goal-Object 
When consumption or utilization of the goal-object 
leads to gratification of the initiating needs there is 
"reinforcement." If at some later date the same 
needs are aroused, the individual will tend to repeat 
the process of selecting and getting to the same 
goal-object. . . . This type of behavioral chang
increasing likelihood that an act will be repeated
is learning; and reinforcement is necessary for 
learning to take place. Continued reinforcement will 
influence the cognitive processes. 
One of the most important consequences of con
tinued reinforcement is the influence this has on the 
extent to which cognitive processes enter the picture 
at the times of subsequent need-arousal. With con
tinued reinforcement, the amount of cognitive ac
tivity decreases; the individual engages less and 
less in decision-making mental activities. This can 
continue until, upon need-arousal, the goal-obtain
ing activities are practically automatic. At this stage 
there is a habit." 

Hill's Family Development Approach 

The developmental approach to family study is a re
latively new approach compared to others commonly 
used in family sociology. Hill and Rodgers (73), in dis
cussing the characteristics of this approach, state that it 
is not "a unique approach, but rather a joining together 
of various parts of some of the previous theoretical ef
forts .... By so doing, [the developmental approach] 

"James A. Bayton, "Motivation, Cognition, Leaming-Basic Factors in Consumer Behavior;' Journal of Marketing, 22: January 1958, p. 282. 
45 Ibid., p. 282. 
•• Ibid., p. 284. 
<1 Ibid., p. 288. 
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combines into one approach an attempt to account for 
the societal-institutional, interactional-associational, and 
individual-personality variables of family phenomena. 
Furthermore it directs its attention to the longitudinal 
career of the family system .... "48 

In another paper, Hill states: 

The family-development approach . . . attempts to 
transcend the boundaries of present approaches 
through incorporation of the compatible sections of 
several approaches into one unified scheme. From 
rural sociologists, it has borrowed the concept of 
stages of the family life cycle. From child psychology 
and human development have come the concepts of 
developmental needs and tasks. From the sociologists 
engaged in work on the sociology of the professions 
have been borrowed the concept of career and the 
view of the family as a convergence of intercontingent 
careers of husband and wife, later of children. From 
the structure-function and interactional schools have 
been borrowed the concepts of age and sex roles, plur
ality patterns, and the many concepts associated with 
the family as a system of interacting persons. The 
resulting frame of reference furnishes an opportunity 
for the accretion of generalizations about the internal 
development of families from their formation in the 
engagement and wedding to their dissolution in di
vorce and death:• 

The developmental approach aids conceptualization 
of the food consumption behavior of children essentially 
through analysis of at least three facets of their lives -
as individuals with individual needs and characteristics, 
as family members, and as grade school class members. 

Burk's Multidisciplinary Behavioral Approach 

Observing that researchers seldom approach con
sumer analysis from more than one viewpoint, one of 
the authors of this study, Marguerite Burk, argues the 
need for a multi- or interdisciplinary view of consump
tion behavior. Specifically, she argues for a redefinition 
of consumption structure in terms of its behavioral ele
ments; i.e., psychological, sociological, anthropological, 
and economic phenomena. 

The behavioral approach is a purposeful attempt to 
integrate the several aspects of consumer behavior into a 
consumption structure suitable for guiding consumer be
havior research. The completed structure is multidiscipli
nary and multidimensional. Burk's outline of the major 
aspects of consumer behavior is: 

1. The psychological, sociological, anthropological, 
and economic phenomena related to 

2. the behavior of individuals, families, and groups 
as they take consumer roles 
in 

3. individual and group decision-making or problem
solving processes related to buying and to using 
products and services 

and 

4. the economic phenomena of consumption and ex
penditures which result 
form 

5. the socioeconomic structure of consumption hav
ing these dimensions: 
(a) behavioral, 
(b) economic and technical (quantity-value-quali-

ty), 
(c) temporal (situational - dynamic), 
(d) aggregative (micro - macro in space and 

size).50 

Conceptual Framework for Analysis of the Structure 
of Children's Consumption Behavior 

We developed a multidisciplinary conceptual frame
work for analysis of children's food consumption which 
integrates ideas from the above research approaches. 
The accompanying figure is a diagram of the framework. 

Central Focus of Framework 

The psychological categories of human behavior -
motivation and cognition - are central to the frame
work. Children's food consumption behavior was visual
ized as being initiated by basic motivations (needs, 
drives, desires, etc.) that are determined by various cog
nitive processes and evidenced by decision or action. 

Dependent Variables 

Consumer action was identified as food consumption. 
Any of several constructs or definitions of consumer ac
tion can be used to measure it. Alternative constructs 
include food expenditures, weights of foods consumed, 
retail value of foods consumed, and nutrient value of 
food consumed. Use of such definitions of consumer ac
tion permitted identification and detailed analysis of 
child or family characteristics related to low, high, and 
average food consumers. 

Independent Variables 

To study the association patterns among the de
pendent and independent variables, it was essential to 
identify those variables for which associations were an
ticipated. Sets of variables expected to be related to de
pendent measures are identified in boxes A-M in the 
figure. Three basic groups of independent variables were 
identified as associated with motivation. 

Variables Related to the Child. The biogenic needs 
for food (box A) include all the child's physiological char-

"Reuben Hill and Roy H. Rodgers, "The Developmental Approach," Handbook of Marriage and the Family, ed. Harold T. Christensen, Chicago: Rand Mc
Nally and Company, 1964, p, 171. 

"Reuben Hill, Patterns of Decision-Making and the Accumulation of Family Assets, Household Decision-Making, ed. Nelson N. Foote, New York: New York 
University Press, 1961, pp. 61-62. 

'" Marguerite C. Burk, Consumption Economics: A Multidisciplinary Approach, New York: John Wiley & Sons, Inc., 1968, P, 61. 
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Conceptual framework for analysis of the structure of children's consumer behavior related to food. 

acteristics that determine his requirements for a specific 
amount and array of nutrients and food energy. Meas
ures for these characteristics are physiological - sex, 
age, height/weight relationship, state of health, presence 
of metabolic abnormalities, etc. 

The psychogenic needs for food (box B) include all 
those variables relating to the affectional, ego-bolstering, 
and ego-defensive needs of the child. Indicative meas
ures here involve such factors as the degree of parental 
supervision at meals, the level and frequency of suppor
tive or punitive action regarding the amount and type 
of food the child eats or the manner in which he eats it, 
and the amount of importance attached to foods as "re
wards" or "punishments." 

The sociogenic needs for food (box B) include those 
variables that reflect the child's relationships within the 
family. Indicative measures here are the frequency with 
which the entire family living at home eats meals to
gether, the child's family or other-than-family compan
ions at meals other than those eaten with his entire 
family, the amount and nature of conversation relative 
to food carried on in normal table conversation, etc. 

Groups of independent variables associated directly 
with cognition and indirectly with motivation are those 
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relating specifically to the child. The first set of variables 
(box C) concerns what and how much the child knows 
and understands about food and nutrition. Evaluation 
can be obtained through use of objective or subjective 
testing methods. The second set (box D) relates to the 
attitudes and values the child holds about specific foods 
or food in general. Measurement can be accomplished 
through a number of ranking or scaling techniques. 

Since the primary environmental exposure of the 
grade school child involves the family and the school, 
groups of variables associated with each of these envi
ronments were identified. 

Socioeconomic Variables Related to Home and Fami
ly. The four primary groups of underlying home and 
family socioeconomic variables include family structure 
and organization (box E), family social placement (box 
F), family mobility history (box G), and family economic 
situation (box H). Elements within each group expected 
to be related to children's food consumer behavior were: 

Family structure and organization: Ages and number 
of adults living in the home, ages and number of 
children living in the home, ordinal position of child 
within family, family life cycle stage, marital status 
of parents. 



Family social placement: Education of father and 
mother, occupation of father and/or mother, location 
of present residence, social or education groups in 
which parents maintain active participation, ethnic 
group, religious affiliation. 

Family mobility history: Location of past residence(s), 
number and location of moves made by family. 

Family economic situation: Disposable income per 
family, disposable income per person. 

The three secondary groups of underlying home and 
family socioeconomic variables include family knowl
edge and beliefs relating to food (box I), family attitudes 
and values relating to food (box J), and family meal situ
ation characteristics (box K). The first two groups are in
fluenced by the elements previously identified as primary 
socioeconomic variables. The third group defines the 
time, style, and nature of family meal and food service. 
It also is affected by elements within the primary socio
economic variables. 

Socioeducational Variables Related to School. The 
primary group of socioeducational variables associated 
with the school includes such elements as type and con
dition of school facilities, effectiveness of administrative 
leadership, competence of teaching staff, availability of 
equipment and teaching materials, size of classes, and 
tenor of administration-teacher-parent relationship. The 
nature of these elements offers insight into the character 
of the school atmosphere within which the child lives 
for some 7 hours a day, 5 days a week. 

Variables more specific to children's food consump
tion patterns are nutrition education experience (box L) 
and teacher knowledge and attitudes related to food and 
nutrition (box M). Elements within the first group in
clude such variables as formal nutrition education pro
grams, references to nutrition and food in other than 
formal learning situations, and participation in the school 
lunch program. Elements within the second group in
clude such variables as the teacher's amount and nature 
of formal nutrition education, recognition of the im
portance of good nutrition to child welfare, and interest 
in matters of nutritional concern. 

A final set of variables identified as essentially supply 
elements also was expected to be associated with chil
dren's food consumption patterns. These variables are not 
included above because they are essentially outside of 
direct child control. They include primarily economic 
elements related to the supply, price, and general avail
ability of food in the community in which the family 
resides and to availability of market and consumer in
formation. 

Gains from Proposed Framework 

The basic problem under study was to develop an 
analytical system for adequately investigating children's 

food consumer behavior. Use of the previously described 
conceptual framework was expected to: 

1. Expedite analysis of children's food consumer be
havior within their primary affective environments. 

2. Allow concurrent study of the multi-dimensional 
elements of children's behavior relating to food. 

3. Facilitate design of research projects in which the 
various aspects of children's food consumer be
havior can be analyzed. 

4. Encourage historical as well as cross-sectional 
analysis of children's food consumer behavior and, 
after collection of sufficient longitudinal data, to 
allow prediction of future behavior. 

5. Promote accretion of knowledge by encouraging 
new research projects built upon the foundation 
of preceding studies. 

6. Assist in direction, development, and evaluation of 
educational and assistance programs relating to 
food and nutrition. 

Appraisal of Ohio Study in Relation 
to Conceptual Framework 

As mentioned previously, most studies of children's 
food consumption have concerned primarily the nutri
tional adequacy of children's diets or the nutritional 
status of the children themselves. The Ohio study, al
though limited in its approach, did indicate a beginning 
awareness by researchers of the value of socioeconomic 
information to increased understanding of food con
sumption data. Eleven reliable socioeconomic variables 
could be identified and used. As classified within the 
conceptual framework, they include: 

Child: Biogenic need for food (box A) 
Age of child 
Sex of child 
Weight status of child 

Family: Structure and organization (box E) 
Stage of family life cycle 
Number of children in family 

Family: Social placement (box F) 
Urbanization 
Education of mother 

Family: Economic situation (box H) 
Annual disposable income 

Family: Knowledge and beliefs relating to food (box I) 
Use of nutrient supplements 

Child: Nutrition education experience (box L) 
School grade 
Participation in school lunch program 

These eleven variables provided some insight, albeit 
limited, into the nature of children's food consumer be
havior. Far more information was required to appraise 
the proposed framework. 
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PILOT STUDY IN MAPLEWOOD-NORTH ST. PAUL 

Results from our reanalysis of the Ohio data indi
cated: 

1. Primary problem nutrients for inclusion in chil
dren's diets are vitamins A and C. This finding is 
consistent with those of other workers. 

2. By nature of their food source, intakes of certain 
nutrients are interrelated. Supply of any one of 
these nutrients is associated with supply of some 
portion of others. For most nutrients, association 
among nutrient intakes is greater than association 
with nonnutrient variables. 

3. Intakes of vitamins A and C have limited associ
ation with intakes of most other nutrients. Intakes 
of these vitamins appear to associate with certain 
socioeconomic characteristics, particularly family 
income level and mother's education. 

Examination of these findings plus those of other 
workers indicated the following hypotheses regarding 
children's food consumption patterns: 

1. Because of usual food consumption patterns, 
American children's diets are more apt to meet 
needs for certain nutrients than for others. Vita
mins A and C, because of their low association 
with other nutrients, are problem nutrients for in
clusion in children's diets. 

2. Intakes of vitamins A and C, while not closely 
associated with intakes of other major nutrients, 
are associated with certain socioeconomic and at
tudinal characteristics of children and their 
families. 

Identification of socioeconomic and attitudinal vari
ables associated with vitamin A and C intakes was ex
pected to aid in (1) redefinition of the impact of nutrition 
education programs, particularly adult education pro
grams, and (2) evaluation of various food assistance and 
welfare programs, specifically in regard to the effects of 
factors other than increased food supply which may be 
playing a significant role in promoting or hindering good 
nutrition in children. 

Scope of Study 
A detailed study of 9- to 11-year-olds and their fami

lies was undertaken to test the above hypotheses. The 
study was designed as a pilot study to permit consider
able experimentation with data collection and processing 
techniques, to permit close attention to specific phases of 
the analysis, and to operate within the constraints of 
time and money. 

The design for the pilot study was based on the con
ceptual framework for analysis of children's consumption 
behavior relating to food (see the figure on page 26). 

Careful attention was paid to obtaining information on 
a sufficient number of variables within each component 
of the conceptual framework to allow appraisal of the 
framework as a research tool. 

Methodology 
A brief review of methods used in the pilot study 

follows. For more complete descriptions of the methods 
used in collecting data, developing schedules, and in 
data processing and analysis, see appendixes B, C, and 
D, respectively. 

Sample Design 

The universe studied included the total population 
of fourth grade boys and girls from two suburban 
schools in the greater St. Paul area, their teachers, and 
their parents. Data were collected from 136 children 
(59 boys and 77 girls), 5 teachers, and the fathers and 
mothers of all the children. 

The two communities represented by the sample are 
relatively typical of Minnesota urban fringe area com
munities. Maplewood is the larger of the two communi
ties; North St. Paul is the older. A comparison of 1960 
population and median family income data for the two 
communities is presented in table B-1, appendix B. 

Collection of Data 

All information, except the father's attitudinal re
sponse, was collected during personal interviews by one 
interviewer. Both group and individual interview tech
niques were used. Data collection from the children and 
teachers was done in the schools; data from the parents 
were obtained in home interviews. 

Collection of the father's attitudinal response was ac
complished by leaving the questionnaire with the mother 
at the time of the home interview with the request that 
the father complete the questionnaire and return it by 
mail. Specific information on the data collection methods 
is given in appendix B. 

Data collection was initiated early in April 1964. 
Collection of data from the children took 3 weeks. All 
data, including those collected from teachers and par
ents, were collected and edited by early July. 

Data Collected 

Three sets of dependent variables and 13 sets of in
dependent variables were measured for this study.51 

Dependent Variables. Food consumption event was 
defined alternatively by three measures: (1) quantities of 
food ingested by children, (2) nutrient intakes from 
food ingested, and (3) retail value of food ingested. All 

51 Mean value and percentage distribution tables for Maplewood-North St. Paul ( M-NSP) independent variables are presented in tables E-1 through E-14, appen
dix E. 
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three measures originated in a dietary record kept by the 
children for 1 week. The food recall method was used 
on each school day. A full description of the develop
ment of the schedules used for collecting the basic food 
recall data appears in appendix C. The original food re
call data are reported in terms of estimated quantities 
of foods consumed. Transformations of the original data 
to equivalent weights, nutritive value, and retail value 
are described below and on page 30. 

Independent Variables. Information was obtained 
from the children, their teachers, and their parents for 
the independent variables listed below. They are cate
gorized in terms of the conceptual framework com
ponents with which they are most closely associated. 

Box A-Child: Biogenic need for food 
1. Sex of participating child 
2. Age of participating child 
3. Height of participating child 
4. Weight of participating child 

Box B-Child: Sociogenic and psychogenic needs for food 
1. Usual eating habits of family 
2. Companionship for child at meals 
3. Nature of normal mealtime conversation relating to 

food 
4. Amount of parental criticism at meals as evaluated 

by participating child 
5. Nature of mealtime criticism as evaluated by par

ticipating child 
Box C-Child: Knowledge and beliefs relating to food 

1. Child's score on food and nutrition knowledge test 
2. Lorge-Thorndike Intelligence test score: verbal 

battery 
3. Lorge-Thorndike Intelligence test score: nonverbal 

battery 
Box D-Child: Attitudes and values relating to food 

1. Hedonic attitudinal responses of participating child 
toward certain fruits and vegetables 

Box E-Family: Structure and organization 
1. Stage of family life cycle 
2. Number of persons in economic family 
3. Number of children in family living at home 
4. Number of preschool age children in family 
5. Ordinal position of participating child in family 
6. Number of children in family older than participat

ing child 
7. Age of father 
8. Age of mother 

Box F-Family: Social placement 
1. Primary ethnic background of father 
2. Primary ethnic background of mother 
3. Religious affiliation of family 
4. Occupation of father 
5. Number of hours worked per week by father 
6. Occupation of mother 
7. Number of outside-of-home work hours per week 

of mother 
8. Number of hours spent by mother per week on 

activities outside home 
9. Education of father 

10. Education of mother 
Box G-Family: Mobility history 

1. Number years residence in Midwest since birth of 
participating child (1955) 

2. Number years residence outside Midwest since 1955 
3. Total number of moves made by family since 1955 

Box H-Family: Economic situation 
1. Annual disposable income per family 
2. Annual disposable income per person 

Box I-Family: Knowledge and beliefs relating to food 
1. Formal home economics experiences of mother 
2. Home economics continuing education of mother 
3. Mother's score on test of food and nutrition knowl

edge 
4. Sources of information about nutritive value of 

fruits and vegetables which mother finds helpful 
5. Mother's beliefs regarding frequency of serving 

foods from certain food groups to child 
6. Helpfulness of food and nutrition information 

brought home from school by child 
7. Nutrient supplements given to participating child 

Box J-Family: Attitudes and values relating to food 
1. Attitude of mother regarding importance of clean 

plate 
2. Practice of mother upon refusal of child to eat food 

served him 
3. Practice of mother upon refusal of child to eat new 

foods served him 
4. Home responsibilities of child relating to food 
5. Hedonic attitudinal responses of father toward cer

tain fruits and vegetables 
6. Hedonic attitudinal responses of mother toward 

certain fruits and vegetables 
Box K-Family: Meal situation characteristics (measures 

here are interrelated with those identified for box 
B above) 

1. Meals skipped or missed during week by child 
Box L--Child: Nutrition education experience 

1. Nature of nutrition education unit offered to par
ticipating child 

2. Participation in school lunch program 
3. Characteristics of school lunch program 

Box M-Teacher: Knowledge and attitudes relating to 
food 

1. Teacher's score on food and nutrition knowledge 
test 

2. Objectives and character of food and nutrition unit 
taught to children 

3. Sources of food and nutrition knowledge 

A full description of the development of the sched
ules used for collection of the independent variables ap
pears in appendix C, along with a discussion of the 
pretest. 

Processing and Analysis of Data 

Processing of Dependent Variables. A complete des
cription of the transformations made from the original 
food record data is presented in the first section of ap
pendix D. Four types of transformations were made. 

1. Conversion of estimated quantities of food ingest
ed to gram weights and nutrient values of food 
ingested. 

2. Conversion of nutrient values for food ingested to 
percentages of the NRC recommended dietary al
lowances met for each nutrient. 

3. Conversion of gram weights of food ingested to 
retail weight equivalents of food ingested. 

4. Conversion of retail weight equivalents of food in
gested to their retail values. 
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Conversion of gram weights to retail weight equiva
lents was done to minimize the effect of food form on 
the quantity data. Weights of all food items ingested 
were converted from the as-ingested weight to weight in 
terms of a common retail form. 62 

Conversion of the original data to retail value was 
carried out so preliminary appraisal of the relative im
portance of children's food consumption to total U.S. 
food consumption at home could be gained through 
comparison of the per capita retail values of foods con
sumed by the Maplewood-North St. Paul children with 
those for the average U.S. food consumer. 

Processing of Independent Variables. Special classi
fication and coding systems were required for only four 
of the independent variables: classification of children by 
weight-height relationship and by intelligence scores, 
coding of food and nutrition knowledge test scores, and 
coding of food attitudinal responses. The systems devel
oped to classify or code these variables are described in 
appendix D. 

Statistical Analysis Used. All data were punched on 
tabulating cards and analysis was carried out by stand
ard computer programs. Means, variances, standard devi
ations, and distribution frequencies were obtained for all 
variables. Analysis of variance was applied to the con
tinuous data; chi-square was used with discrete data. 
Minimum cell size allowed in chi-square analysis was 5. 
The interrelationships among the dependent and inde
pendent variables were analyzed by means of several 
functional relation techniques including correlation, fac
tor analysis, and multiple linear regression analysis. (The 
factor analysis technique is described in appendix D.) 
The factor analysis program used included use of 
squared multiple correlations as estimates of the com
munality and orthogonal rotation with angle limited to 
.005 radian in all instances. The principal factor matrix 
as well as the quartimax and varimax solutions were ob
tained. In this study, varimax solutions were found to 
provide more meaningful representations than quartimax 
solutions. 

:.:? Weight conversions from as-ingested weights to retail weight equivalents were performed on the following bases: 
(a) Mill< and milk products ( except butter): Mill< equivalent computed on calcium-equivalent basis; sugar content of ice cream, etc. added to total sugars. 
( b) Meats, fish, and poultry: Converted to ready-to-cook retail fresh weight. 
(c) Eggs: Converted to whole egg, in-shell weight. 
(d) Nuts and legumes: Nuts converted to shelled weight; legumes converted to dry legume weight. 
( e) Vegetables ( except dried) : Converted to fresh retail weight. 
( f) Fruits ( including dried) : Converted to fresh retail weight; sugar content of canned fruits added to total sugars; fruit llavored drinks converted to sugar 

content only. 
(g) Cereals: Breads (yeast) and other baked products converted to wheat l!our content weight; fat, sugar, egg, milk contents added to respective foo<l 

groups; breakfast cereals converted to uncooked or ready-to-eat weight. 
( h) Fats and oils ( including butter): Converted to retail weight, fat content only. 
( i) Sugars: Sugars, syrups, and sweets converted to refined sugar content weight; nonchocolate candies converted to sugar content only; chocolate candies 

converted to chocolate and liquor content and sugar. 

For more detailed information, see Chapter 3, "Per Capita Food Consumption Poundages," U.S. Food Consumption, Sources of Data and Trends, 1909-63, Eco
nomic Research Service, U.S. Department of Agriculture Statistical Bulletin 364, Washington: U.S. Government Printing Office, 1965, pp. 17-58. 
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CHARACTERISTICS OF CHILDREN IN THE PILOT STUDY 

Findings Related to Children's Biogenic Need for Food 

A total of 136 fourth grade children participated in 
the study. Of these, 59 (43 percent) were boys and 77 
(57 percent) were girls. Mean age of the children was 
9½ years. Only one child had passed his 11th birthday; 
all the others were 9 or 10 years old. 

On the average, the boys were approximately 1 inch 
taller and 1 pound heavier than the girls. Average height 
for all children was 54.9 inches; average weight was 75.7 
pounds. About two-thirds of the children fit the "normal" 
Sargent weight-for-height classification. Although none 
of the children could be classified as underweight, 12 
percent were classified as either overweight or obese. 
Overnutrition was a greater problem with these children 
than undernutrition. Although there seemed to be no re
lationship between overweight and sex of child, there 
was some indication that overweight is a greater prob
lem with children from lower income families than with 
those from higher income families. This indication is not 
surprising, considering the relatively high caloric values 
of many low cost foods. 

Findings Related to Children's Sociogenic and 
Psychogenic Needs for Food 

The families in this study showed remarkable snm
larity in eating habits. Nearly 80 percent ate together as 
a family at the evening meal. Only one-third ate break
fast together as a family; the predominant pattern of 
breakfast companionship for the children in this study 
was with their brothers and sisters. Less than 10 percent 
of the children ate breakfast alone. 

In most of the families, mealtime conversation relat
ing to food was primarily about the quality of the food. 
Mealtime was used as a means of educating the children 
about food in only 20 percent of the families. 

Parents from higher income families appeared to 
have greater concern for "proper" eating behavior than 
parents from lower income families. Information relating 
to this attitude was gained through interview with the 
mother. Parental disciplinary comments relating to man
ners or eating behavior during mealtime were signifi
cantly more frequent in families with incomes of $8,000 
and above than in those with incomes of less than 
$7,000.53 

Despite expressed parental concern for "proper" eat
ing, the children in this study appeared relatively un
conscious of parental criticism during mealtime. When 

sensed by the child, criticism was most apt to be related 
to improving table manners or to "eating better." 

Findings Related to Children's Knowledge and 
Beliefs Relating to Food 

As a part of normal school procedure, all children in 
the pilot study had been tested for intelligence by means 
of the Lorge-Thorndike Intelligence Tests. Description 
of these tests is presented in appendix D. The average 
Lorge-Thorndike scores for all children for both the 
verbal and nonverbal batteries was 113. Four-fifths of 
the children in the study rated scores above 100. No sig
nificant relationship was found between either test bat
tery and sex of child or family income. 

Children's Responses on Food and Nutrition Knowl
edge Test. Questions 1-10 of the food and nutrition 
knowledge test were developed to evaluate the chil
dren's specific knowledge about food and nutrition. The 
remaining questions were designed to evaluate their 
ability to apply this knowledge to real problems. 

As a whole, the children did better on the factual 
component of the test than on the application. The aver
age score on the factual section was 75 percent; on the 
application section it was 49 percent. Both sexes had 
considerably greater difficulty in applying food and nu
trition knowledge than in recalling information. 

Findings Related to Family and Home Environment 

Family Structure and Organization. Most of the fami
lies in this study were intact families; i.e., none of the 
children had left home. In 47 percent of the families the 
oldest child was 13 years old. Almost half of the families 
had no preschool age children; 31 percent had one pre
school age child. Most families were classified by the 
Duvall family life cycle system as families with school 
children or families with teenagers. 

The economic family is "defined to include all per
sons who pooled their incomes or shared in family funds 
for their support."54 The average size of economic family 
in this study was 6 persons, with a range of 3-11 persons. 
The typical family consisted of two parents with three 
children living at home. Nearly half the families fit this 
category. 

Over half the participating children were middle 
children. Most of them had either one or two older 
brothers or sisters. Few had more than three siblings 

53 Two separate chi-square analyses were run on the independent data. In the first analysis, variables were sorted by four income levels: Under $5,999; $6,000-
F,999; $8,000-$9,999; and $10,000-$14,999. In the second analysis, variables were grouped into two family income classes-"low" and "high". This group
mg was accomplished by removing all median income class families ( $7,000-$7,999) from the sample. This left 54 families with incomes of less than $7,000 
and 63 families with incomes of ,s,000-$14,999. In most instances, the latter system of grouping was found to yield the most information and was the one 
most frequently used throughout this section. 

"Faith Clark et al., Food Consumption of Urban Families in the United States, with an Appraisal of Methods of Analysis, Home Economics Research Branch, 
Agricultural Research Service, U.S. Department of Agriculhue, Agricultural Information Bulletin 132, Washington, D.C.: U.S. Government Printing Office, 
1954, p. 201. 
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Table 11. Relationship between father's education and family income* 

Family incomet 

Years of schooling 
completed by father 

Under $7,000 $8,000-$14,999 
(N = 52)t (N = 62)t 

Twelve years or less . . . . . . . . . . . . . . . . . . . . 83 
Over 12 years . . . . . . . . . . . . . . . . . . . . . . . . . 17 

- percent 

•Chi-square= 22.28; significant at the .I-percent level. 
t See footnote 53, page 31. 

37 
63 

j: Fathers no longer living in family home (deceased or divorced) were 
omitted in this analysis. 

older than they. Of the remaining children in the study, 
approximately two-thirds were the eldest or only child 
in the family and one-third were the youngest. Relative
ly few came from single child families. 

Mean age of the fathers was 38.8 years. Almost a 
fourth of the fathers were between 37-39. On the aver
age, the mothers were approximately 2½ years younger 
than the fathers. Three-fourths of the mothers were un
der age 40; none was over 50. 

Family Social Placement. As is frequently observed 
with contemporary families, no primary ethnic classifica
tion was possible for many families. The ethnic admix
ture was too great to permit classification of two-fifths of 
the families in this study. Of those who could be classi
fied, one-half claimed origins from Central Europe. 
Backgrounds of the remaining half were primarily 
United Kingdom or Scandinavian. 

Comparison of the ethnic backgrounds of "lower" in
come (below $7,000) families with those of "higher" in
come ($8,000 and above) families revealed that a signi
ficantly larger proportion of the "lower" income families 
were of Central European extraction.55 A higher per
centage of the "higher" income families were of United 
Kingdom and Scandinavian background. United King
dom extraction was dominant within the latter grouping. 

Almost three-fourths of the families were Protestant; 
one-fourth were Catholic. Nearly all the families re
ported affiliation with some church or religious group. 

The average father in this study had 12.6 years of 
education. Over a third had continued their educations 
beyond high school, and 6 percent had done postgradu
ate work beyond college graduation. A highly significant 
relationship was found between level of father's educa
tion and family income (table 11). The influence of edu
cation on earning power indicated in this study is con
sistent with recent research on human capital. 

The occupations of one-third of the fathers in this 
study were craftsman, foreman, or kindred worker. One
fourth were professional and technical workers; relative
ly few were laborers. No test of significance could be 
made due to the distribution of the cases. However, the 
frequencies indicate a relationship between father's oc
cupation and family income level. The dominant occupa-

Table 12. Relationship between mother's education and family income* 

Family incomet 

Years of schooling 
completed by mother 

Under $7,000 $8,000-$14,999 
(N = 54) (N = 63) 

Ten years or less . . . . . . . . . . . . . . . . . . . . . . 33 
Over 10 years . . . . . . . . . . . . . . . . . . . . . . . . . 67 

- percent 

• Chi-square= 10.32; significant at the I-percent level. 
t See footnote 53, page 31. 

8 
92 

tions of the under $8,000 income fathers were craftsman, 
foreman, operative, service worker, and laborer. For 
those in the $8,000 and above income, they were pro
fessional, technical, managerial, clerical, and sales. This 
split is essentially a white collar, blue collar one. 

Over 90 percent of the fathers worked at least 40 
hours per week. The average number of hours worked 
per week was 44.3. Fathers of families with incomes un
der $7,000 worked significantly fewer hours per week 
than those from families with incomes of $8,000 and 
above.66 

On the whole, more mothers than fathers in this 
study had completed high school. But only half as many 
mothers as fathers had gone on to college. For the moth
ers, the average number of years of schooling completed 
was 11.8, almost a year less than for the fathers. 

As with the fathers, a highly significant relationship 
was observed between mother's education and family 
income. Mothers of families having "higher" family in
comes had completed significantly more years of educa
tion than mothers of "lower" income families (table 12). 

One-third of the mothers in this study were employed 
outside the home. Most of them were clerical, sales, 
operative, or service workers; few were professionals. Al
though no test of significance could be made, the distri
bution of the employed mothers' occupations sorted by 
family income level indicated that mothers from families 
with incomes above $10,000 do not enter sales, operative, 
or service jobs. They are more apt to find employment 
in clerical or professional positions. 

Among those mothers employed outside the home, 
the average work week was 8.8 hours. For mothers in 
families with incomes over $8,000, number of hours 
worked tended to be higher than for mothers from lower 
income families. A relatively large proportion of the 
higher family income mothers were clerical and profes
sional workers with set work hours. 

Several workers have hypothesized that the number 
of hours mothers are away from home during the day is 
associated with various types of child behavior. Mothers 
in this study had limited participation in either employ
ment or nonemployment activities outside the home. In 
fact, less than two-fifths indicated any participation in 
regular daytime nonemployment activities outside the 

r,s Chi-square=6.60; significant at the 5-percent level. Ethnic backgrounds were grouped by Scandinavian and United Kingdom, Central Europe, and mixed. 
36 Chi-square=5.71; significant at the 5-percent level. Data were grouped by full time or less (40 hours or less) and over full time (above 40 hours). 
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Table 13. Comparison of family incomes for pilot study families and for all 
Maplewood-North St Paul families 

Group 

Maplewood families ... 
North St. Paul families 
Pilot study families .. 

"' ' ::, 
C: "' ·- C: 

C: "' "'c., 
=-c 0 
"'<O 
E~ 
~a:, ... 

EE 
"'0 LL. c., 

- - dollars - -
6,927 7,481 
7,000 7,560 

7,768t 
' 1959 median family income figures. 
t 1964 mean family income figures. 

Proportion of families 
with incomes 

Under $3,000 $10,000 and over 

- · · · - percent · - - - -
5.8* 15.7* 
6.5* 16.4* 
2.2t 16.lt 

home. On the whole, mothers of families with higher 
incomes spent more time in such activities than mothers 
from lower income families. The higher income family 
mothers also displayed a considerably wider range of 
interests. 

Family Mobility History. Since permanency or non
permanency of residence was anticipated to have some 
relationship to children's food consumption behavior, 
data were obtained on the family's length of residence 
within and outside the Midwest since the birth of the 
child. Most of the families in this study (over 90 percent) 
had maintained Midwest residence throughout the 
child's lifetime. The average length of Midwest residence 
since 1955 was 8.9 years out of a possible 10. 

Two-thirds of the families had changed residence at 
least once since 1955. Families with incomes of $8,000 
and above made significantly more moves than those 
with incomes under $7,000.57 The typical "higher" in
come family had made one move within the period; the 
typical "lower" income family had made no change in 
family residence. 

Family Economic Situation. Mean disposable annual 
family income for families in this study was $7,768. No 
families had incomes of less than $2,000 per year or 
greater than $15,000. A comparison of income level for 
families in this study with that for all Maplewood-North 
St. Paul families is presented in table 13. 

Average per person disposable income for families in 
this study was $1,391.58 Families of girls had almost $150 
more available per person than families of boys. 

Family Knowledge and Beliefs Relating to Food. The 
majority (75 percent) of the mothers in this study had 
taken home economics during either high school or 
college. Although the distribution of the cases prevented 
statistical analysis, it was apparent that a relationship 
exists between home economics class experiences and 

level of family income. Over two-fifths of the mothers 
from the lowest income group reported no experience 
in home economics classes, while less than one-fifth of 
the higher income mothers reported no experience. 

Only one-fourth of the mothers remembered attend
ing or participating in any group activities in which they 
learned about what foods to eat and how to prepare 
them. The activities most frequently reported were coun
ty extension programs and home economics adult educa
tion classes. Mothers from families with incomes over 
$10,000 reported considerably more participation in edu
cational activities than mothers from lower income 
families. 

During the interview, this question was asked: 
"Which of these (home economics oriented) classes or 
activities do you believe has been the most helpful to 
you in preparing your family's meals?" Responses varied 
widely. Some of the mothers indicated that they had re
ceived relatively little benefit from any of their home 
economics experiences; others indicated that they had 
benefited greatly. Pertinent to our interest in consumer 
education was the frequency of comments on matters 
relating essentially to educational motivation. More than 
half the mothers commented along these lines: "What we 
were taught might have been important, but it didn't 
seem important at the time"; "It's hard to learn about 
how to feed your family when you aren't even married"; 
and "Feeding a family became a problem only when I 
got married. Then I wished I had taken more home 
economics," Essentially, these mothers were saying that 
their time of highest motivation for learning about feed
ing a family was not when they were young and unmar
ried, but when they were faced with the actual problem. 

Evaluation of mother's knowledge of food and nutri
tion was based on an objective nutrition knowledge test. 
The average score attained by mothers on this test was 
31.4 percent.59 Seventy percent of the mothers received 
scores ranging from 20 to 50 percent. Over one-fourth 
received a score of less than 20 percent. 

Higher family income ($8,000 and above) mothers 
received significantly higher scores on the nutrition 
knowledge test than mot:l.ers from lower income (under 
$7,000) families.60 These mothers also were those who 
had more years of formal education, more experience in 
home economics classes, and wider ranges of activities 
outside the home. 

Mothers in this study tended to rely primarily on 
cookbooks for specific information about foods, particu
larly about fruits and vegetables. Bulletins, books, and 
food articles in magazines also were major sources, but 
in most instances the women reported using them only 
after first "trying the cookbook." Few mothers relied on 
obtaining information from friends or family. Only one-

~., Chi-square==9.95; significant at the I-percent level. Data were grouped by none, one, and more than one moves. 
·'! Per person disposable income was computed by dividing family disposable income by number of persons in the economic family. 
-,\_I Scoring of the test inc1nded both evaluation of correctness of answer and certainty of response. With the weighting system used, it wa 'i entirely possible for 

some mothers to receive negative overall scores ( appendix D). 
'"' Chi-sqnare=l0.76; significant at the I-percent level. 
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Table 14. Relationship between use of nutrient supplements by child and 
family income level* 

Under 
Use of nutrient $5,999 
supplements (N = 30) 

User .......... 33 
Nonuser ....... 67 

Family income level 
$6,000- $8,000-
$7,999 $8,999 

(N = 43) (N = 41) 

37 
63 

percent 
66 
34 

• Chi-square= 9.24; significant at the 5-percent level. 

$10,000-
$14,999 

(N =22) 

59 
41 

fifth of the mothers reported using nutrition information 
brought home from school by their children. In fact, 
most mothers could not remember their children bring
ing home any information about food and nutrition. 

To evaluate the mothers' beliefs regarding the im
portance of certain foods in their children's diets, this 
question was asked: "How often should you serve your 
child some food from each of the following food 
groups?" The food groups included meat, fish, or poul
try; potatoes; leafy green or yellow vegetables; "other" 
vegetables; citrus fruits and tomatoes; "other" fruits; but
ter or margarine; milk, cheese, and ice cream; bread 
and cereals; and sweet desserts and candy. 

Foods that at least 90 percent of the mothers be
lieved should be represented at every meal included 
butter or margarine and milk, cheese, or ice cream. Two
thirds believed they should serve some bread or cereal 
at every meal. Foods deemed essential every day by at 
least 75 percent of the mothers were meat, fish, or poul
try; leafy green or yellow vegetables; and citrus fruits or 
tomatoes. 

A significant relationship was found between fre
quency of serving foods from two of the groups - pota
toes and breads and cereals - and level of family in
come. 61 Higher income family mothers tended to be less 
concerned than lower income mothers about serving 
potatoes at least once a day or breads at every meal. 

Both potatoes and cereals are relatively low in re
source inputs. So the beliefs of the lower income mothers 
regarding how often they should serve these foods are 
of considerable interest. An indication of a high resource 
food and income relationship was revealed by the moth
ers' responses for the meat, fish, and poultry group when 
categorized by family income level. The higher the fami
ly income, the more apt the mothers were to believe 
that they should serve animal protein (in the form of 
meat) at every meal. 

Forty-four percent of the mothers in this study gave 
nutrient supplements to their children. Significantly 
more children from families with incomes of $8,000 or 
more used nutrient supplements than did children from 
lower income families (table 14). 

Family Attitudes and Values Related to Food. Moth
ers were asked: "How important do you think it is that a 
child eat everything he has been served on his plate?" 
Most mothers considered this of at least moderate im
portance. Two-thirds of the mothers considered it either 
considerably or extremely important. The lowest income 
mothers considered it more important than mothers from 
higher income groups. 

When the question "What is your usual action when 
your child dawdles at his food or refuses food served to 
him?" was asked, one-fourth of the mothers said refusal 
to eat was not a problem with their child. Among moth
ers who did find this a problem, most handled it either 
by insisting that the child complete a certain portion of 
each food or by threatening punishment; e.g., withhold
ing dessert if food were not eaten. Girls appeared to 
have a greater problem cleaning up their plates than 
boys. 

Introducing new foods to their children was a prob
lem for most of the mothers interviewed. In this study, 
the typical mother handled the problem by insisting that 
the child either taste the food or eat part of it. 

Sixty percent of the children in this study carried 
some responsibility for the planning, purchase, and prep
aration of family food. As might be expected, more girls 
than boys took on responsibilities specifically related to 
food preparation. Children from the $10,000 and over 
income families assumed less responsibility than chil
dren from lower income families. 

Family Meal Situation. Although most of the children 
in this study ate regularly without missing or skipping 
any of the normal meals, 10 percent did miss or skip one 
or more of the meals during the week of food record 
collections. 

Findings Related to School Environment 

Children's Participation in School Lunch Program. 
Approximately two-fifths of the children in this study did 
not participate in the school lunch program. Most non
participators brought lunch from home. Of the 60 per
cent who participated in the school lunch program, 33 
percent ate school lunch every day of the week, 25 per
cent participated one half of the time or more, and 41 
percent participated only 1 or 2 days. 

No significant relationship was found between school 
lunch participation and level of family income. A signi
ficant relationship was observed, however, between par
ticipation and sex of child (table 15). 

Children's Nutrition Education Experience. At the 
time of data collection, the food and nutrition unit had 
been completed by the children of the two fourth grade 
classes at North Elementary School. Presentation of the 

61 Potatoes: Chi-square=4.03; significant at the 5-percent level. Income data were grouped by under $7 000 and over $8 000· frequency of service data ,.verc 
grouped by "every day" and "two or more times a week. 0 

' ' ' 

Bread and cereals: Chi-square=6.53; significant at the 5-percent level. Income data were grouped as above· frequency of service data were grouped by uat every 
meal" and "every day or less frequently". ' 
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Table 15. Relationship between children's participation in school lunch pro· 
gram and sex of child* 

School lunch participation 
Boys 

(N = 59) 
Girls 

(N = 77) 

- percent 
No participation . . . . . . . . . . . . . . . . . . . . 49 
Under half (1 or 2 days) . . . . . . . . . . . . . . . . . . . . . 29 
Half and above (3 or 4 days) . . . . . . . . . . . . . . . . . 14 
Full participation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

• Chi-square = 12.43; significant at the 5-percent level. 

27 
25 
18 
30 

unit to the Harmony Elementary children was to begin 
in approximately 2 weeks. 

The teachers of the five classes were asked questions 
regarding objectives of the food and nutrition unit, ma
jor topics covered, amount of time spent presenting the 
unit, and presentation methods. 

The major objectives of the food and nutrition unit 
as viewed by the five teachers were: 

1. To encourage the children to associate good eat
ing habits with good health. 

2. To increase awareness of essential food groups. 
3. To increase understanding of some of the conse

quences of poor eating. 
4. To expand experiences with certain foods. 
5. To encourage behavior that helps provide a good 

table atmosphere. 

All of the teachers stressed that the food and nutri
tion unit was taught from a health standpoint. Besides 
the formal unit on food and nutrition, supplementary 
and illustrative information, particularly on food use, 
was a normal part of social studies and science class
work. 

Topics identified by the teachers as supportive to the 
above objectives were: 

1. Essential food groups: what are they and why are 
they important for children? 

2. What is a good meal? What should children eat to 
stay healthy? 

3. What are some of the consequences of poor eat
ing? 

4. Where do foods come from? How are they pro
duced? How do they get to our tables? How are 
they used and how do they taste? 

5. What are good table manners? 

The estimated average number of hours spent teach
ing the food and nutrition unit was 13. This estimate in
cluded hours spent teaching the formal unit plus major 
incidental teaching. 

The major teaching methods used were reading, 
audio-visual presentations, discussion, and simple experi
mental projects. The teachers considered the latter meth-

62 See footnote 14, page 10. 
"'Significant at the I-percent level. 

od to be extremely helpful in illustrating certain nutri
tional concepts. Taste party sessions also had been tried, 
as had total class participation in the planning, prepara
tion, and eating of a noon meal. 

Teachers' Knowledge and Attitudes Relating to Food. 
The mean score for teachers on the nutrition knowledge 
test was 50.6 percent. Most of them fell within the range 
from 40 to 59 percent. 

Most of the teachers indicated that they had some 
formal education in food and nutrition, primarily in high 
school or college classes in school and community health. 
One of the teachers had been active in the county ex
tension program and had found it a good information 
source. All the teachers said that the teachers' guide to 
the fourth grade health book provided considerable help. 
All of the teachers expressed interest in learning more 
about food and nutrition, and none of them expressed 
confidence in her nutritional knowledge. 

Findings Related to Attitudes of Children and 
Parents Towards Certain Foods 

Attitudinal responses to 9 fruits and 14 vegetables 
were obtained from the children and their mothers and 
fathers. Only fruits and vegetables classified as rich in 
vitamin A and/or C were evaluated in this study.62 In 
most instances, more than one form of the fruit or vege
table was evaluated. The 9 fruits evaluated were apri
cots, cantaloupe, grapefruit, oranges, peaches, prunes, 
strawberries, tangerines, and watermelon. The 14 vege
tables were asparagus, green beans, broccoli, Brussels 
sprouts, cabbage, carrots, cauliflower, greens, peas, sweet 
potatoes, white potatoes, spinach, squash, and tomatoes. 

No significant difference could be found between the 
means of the responses made by boys and girls for 22 
of the 23 fruits and vegetables evaluated. Only in the 
case of tomatoes was a response difference noted. Here, 
girls registered a significantly higher preference for to
matoes than boys. 63 

Before discussing the analysis of the mean responses 
of the children and their two parents, we should examine 
the arrays of the mean responses of these three groups of 
people (table 16). Four conclusions can be drawn: 

1. Mothers as a group showed a less variable pattern 
of mean attitudinal responses to the fruits and 
vegetables than did either the fathers or the chil
dren. Obviously, mothers' likes and dislikes of cer
tain fruits and vegetables are considerably more 
temperate than are those of their children or their 
spouses. 

2. There was a fair degree of agreement between 
children, fathers, and mothers as to fruits and 
vegetables liked or disliked.64 

"Agreement indicated by this type of analysis must be interPreted cautiously. It does not constitute agreement between the individual child, his mother, and his 
father. Rather, it is only an indication of the agreement between attitudes of children considered as a group, mothers as a group, and fathers as a group. 
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Table 16. Array of mean attitudinal responses for 14 vegetables by children, 
fathers, and mothers 

Mean attitud- ________ Re_s_,_po_n_de_n_ts _______ _ 
inal response Children Fathers Mothers 

4.9 
4.8 

4.7 . . . . . . White potatoes 

4.6 

4.5 

4.4 

4.3 

4.2 

4.1 
4.0 
3.9 
3.8 
3.7 
3.6 
3.5 
3.4 
3.3 

3.2 

Carrots 
Green beans 

Greens 
Tomatoes 
Peas 

White potatoes 

Green beans 
Tomatoes 

Peas 

Greens 

Carrots 
Sweet potatoes 
Cabbage 

Squash 

Asparagus 

Spinach 
Brussels sprouts 
Cauliflower 

3.1 Broccoli 
3.0 Cabbage 
2.9 
2.8 Squash 
2.7 Sweet potatoes 
2.6 
2.5 
2.4 
2.3 
2.2 Asparagus 
2.1 Spinach 
2.0 
1.9 
1.8 Broccoli 
1.7 
1.6 Cauliflower 
1.5 Brussels sprouts 

Green beans 
White potatoes 
Peas 
Tomatoes 
Cabbage 
Carrots 
Greens 
Sweet potatoes 
Asparagus 
Squash 
Broccoli 
Brussels sprouts 
Cauliflower 

Spinach 

3. The fruits most liked by all three groups were 
oranges and strawberries. Those least liked by all 
three were apricots and prunes. 

4. The vegetables most liked by all three groups 
were white potatoes and green beans. Those least 
liked were broccoli, Brussels sprouts, cauliflower, 
and spinach. 

Analyses of variance were run to test the significance 
of differences among the mean responses of the children, 
mothers, and fathers. Highly significant differences were 
found among the mean responses of the three groups for 
apricots, cantaloupe, prunes, watermelon, and all vege
tables, with the exception of white potatoes. 

85 Significant at the 5-percent level . 

Table 16 (continued). Array of mean attitudinal responses for nine fruits by 
children, fathers, and mothers 

Respondents Mean attitud- --------~
inal response Children 

4.9 

4.8 

4.7 

Oranges 
Watermelon 

Strawberries 

4.6 Tangerines 

4.5 Peaches 

4.4 
4.3 Grapefruit 
4.2 
4.1 
4.0 
3.9 
3.8 
3.7 
3.6 
3.5 
3.4 
3.3 Cantaloupe 
3.2 
3.1 
3.0 
2.9 Apricots 
2.8 
2.7 
2.6 
2.5 
2.4 
2.3 
2.2 
2.1 
2.0 
1.9 
1.8 
1.7 Prunes 

Fathers 

Oranges 

Strawberries 
Watermelon 

Peaches 
Tangerines 

Cantaloupe 

Grapefruit 

Apricots 

Prunes 

Mothers 

Strawberries 

Oranges 

Cantaloupe 

Peaches 
Tangerines 
Watermelon 

Grapefruit 

Apricots 

Prunes 

In all instances (except watermelon), the mean atti
tudinal responses of children were much lower than 
those of either parent. Fathers' responses, in all in
stances, fell between those of the children and mothers. 

Family income level appeared to have little effect on 
the attitudinal responses of either the children or the 
fathers. Only in the case of broccoli was such an inter
action apparent. Children from higher income families 
reported a significantly higher degree of preference for 
broccoli than children from lower income families.66 

Unlike the children's and fathers' attitudes, the moth
ers' attitudes towards certain vegetables - broccoli, 
Brussels sprouts, carrots, and greens -were significant
ly related to family income level.66 Mothers from higher 
income families indicated higher mean preferences for 
broccoli and Brussels _sprouts than mothers from lower 

., Broccoli and Brussels sprouts were significant at the 5-percent- leveli carrots and greens were significant at the-1-percent level. 
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Table 17. Simple correlations between the attitudinal responses of children 
and their fathers and mothers 

Vegetable 

Correlation between child's responses and 

Father's responses Mother's responses 

Asparagus . . . . . . . . . . . . . . . . . . . . . . . +.36 
Brussels sprouts . . . . . . . . . . . . . . . . . . +.33 
Cauliflower . . . . . . . . . . . . . . . . . . . . . . . +.36 
Broccoli 
Spinach 
Squash 

+.30 
+.37 
+.38 

income families. Those from lower income families 
showed higher mean preferences for carrots and greens. 

As interesting as these mean attitudes are, much 
more important to an understanding of children's food 
behavior is the interrelationship between the individual 
child's attitudes toward certain foods and those of his 
mother and father. 

Considered as a group, children showed rather good 
agreement with their parents in their likes and dislikes. 
Considered individually, however, there was much less 
agreement. Results of correlation analyses of the attitudi
nal responses of children compared with those of their 
respective mothers and fathers are presented in table 
17. Only those foods for which simple correlation co
efficients above 0.3 were obtained are reported. 

None of the above correlation coefficients is high, and 
relatively little of the variance in the attitudinal data can 
be explained by this relationship. The highest correla
tions are between attitudes of children and their parents 
for vegetables, particularly for vegetables least liked by 
children. 

Comparison of Findings from Independent Variables 
From Ohio Subsample and Maplewood-North St. Paul 

Pilot Study 

Relatively few independent variables were available 
for analysis in the Ohio data. A comparison of those that 
were available with like data from the Maplewood-North 
St. Paul (M-NSP) pilot study follows. 

Table 18. Mean values for certain independent variables for the Ohio and 
the Maplewood-North Sl Paul children and families 

Mean values for all children 
Item Ohio M-NSP 

Age of participating child (years) ........ . 10.2 9.5 
Family income (in 1965 dollars) ........ . $4,702 $7,768 
Number of children in family .......... . 2.8 4.0 
Education of mother (years completed) ... . 11.2 11.8 

Table 19. Percentage frequencies for certain independent variables for the 
Ohio and the Maplewood-North St. Paul children and families 

Item 

Weight-for-height relationship 

Percentage of children 

Ohio M-NSP 

Underweight or small . . . . . . . . . . . . . . . . . . . . . . . . . 13 7 
Normal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 67 
Large, overweight, or obese . . . . . . . . . . . . . . . . . . . 19 26 

Participation in school lunch program 
Partial or total participation ................... 37 63 
No participation ............................. 63 37 

Nutrient supplements given to child 
Yes ....................................... 18 44 
No ........................................ 82 56 

Stage of family life cycle 
Stage IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 47 
Stage V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 48 
Stage VI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 5 

Employment of mother 
Employed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 33 
Nonemployed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 67 

Children in the M-NSP study were on the average 
about ½ year younger than the Ohio study children. The 
average M-NSP child also came from a higher income 
family and a larger family than did the average Ohio 
subsample child (table 18).67 Other independent vari
ables for which comparable data were available are 
presented in table 19. 

More children in the M-NSP sample than in the Ohio 
study participated in the school lunch program, more 
were users of nutrient supplements, and far more M-NSP 
mothers were employed in jobs outside the home than 
were Ohio mothers. 

07 It is important to note that the apparently <;<>l)siderable difference in mean family incomes between the Ohio and M-NSP families is related not only to pos
sible real differences between the two groups but also to the degree of accuracy with which the income data were obtained from each sample. 
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SEVERAL MEASURES OF FOOD CONSUMPTION BY CHILDREN IN THE PILOT STUDY 

Three sets of dependent variables were obtained 
from transformation of the original food record data: 
quantities of foods consumed, retail value of foods con
sumed, and nutrient value from foods consumed. 

Quantities of Foods Consumed 

The quantities of foods considered in this section are 
in terms of actual weights of foods ingested, without ad
justment for variations in food form. These data are 
directly comparable with the quantity data for the Ohio 
subsample. 

Gross Quantities of Foods Consumed 

As with the Ohio data, the quantities of food con
sumed by both boys and girls were remarkably similar 
(table 20). Significant differences in consumption rates 
occurred only with two vegetable subgroups (white po
tatoes and "other" vegetables) and with total cereals and 
total mixed dishes.68 Boys ate significantly larger 
amounts of white potatoes and cereals than did girls. 
Girls, on the other hand, consumed larger amounts of 
"other" vegetables and mixed dishes. 69 It is interesting to 
note that the larger amount of white potatoes consumed 
by the boys was almost identical to the larger amount of 

Table 20. Food consumed by Maplewood-North St. Paul children: percentage of children consuming and average quantity of food consumed in 1 week, by all 
children, sex, and family income level 

Type of data, sex, and level of 
family disposable income 

Percentage consuming 
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percent 
All children ....... . 100.0 100.0 

100.0 100.0 
100.0 100.0 

91.9 89.7 100.0 99.3 98.5 97.8 100.0 
100.0 
100.0 

Boys .. . 91.5 91.5 100.0 100.0 98.3 94.9 
Girls .......... . 92.2 88.3 100.0 98.7 98.7 100.0 
All children 

Under $5,999 ...... . 100.0 100.0 
100.0 100.0 
100.0 100.0 
100.0 100.0 

83.3 73.3 100.0 100.0 100.0 96.7 100.0 
100.0 
100.0 
100.0 

$6,000-$7,999 ......... . 93.0 97.7 100.0 100.0 95.4 95.4 
$8,000-$9,999 ... . 95.1 87.8 100.0 97.6 100.0 100.0 

100.0 100.0 $10,000-$14,999 95.4 100.0 100.0 100.0 
Quantity per child 

All children 
Mean . . . . . . . . . . . . . 14.90 1.92 0.30 0.46 2.71 
Standard deviation . 3.97 0.60 0.28 0.57 1.26 

Boys 
Mean .. .. .. .. .. .. .. 15.66 1.93 0.32 0.46 2.70 
Standard deviation 4.01 0.57 0.27 0.45 1.58 

Girls 
Mean .. .. .. .. .. .. .. . . .. 14.32 1.91 0.29 0.46 2.71 
Standard deviation 3.87 0.62 0.29 0.65 0.94 

All children 
Under $5,999 
Mean . . . . . . . . . . . 16.02 1.85 0.26 0.44 3.01 
Standard deviation 4.80 0.57 0.26 0.57 1.87 
$6,000-$7,999 
Mean . .. .. .. . . .. .. .. . 15.55 1.95 0.25 0.56 2.66 
Standard deviation 3.96 0.75 0.26 0.60 1.16 
$8,000-$9,999 
Mean . . . .. . .. . .. .. .. 13.42 1.93 0.30 0.42 2.59 
Standard deviation . . . . 3.27 0.54 0.28 0.65 1.02 
$10,000-$14,999 
Mean .. . .. . .. . .. .. .. .. . 14.88 1.94 0.44 0.35 2.60 
Standard deviation . . . . . . . 3.33 0.41 0.33 0.26 0.70 

pounds per week 
1.16 0.80 0.74 2.78 
0.70 0.55 0.54 1.73 

1.31 0.78 0.61 2.76 
0.85 0.66 0.50 1.45 

1.05 0.82 0.84 2.79 
0.53 0.46 0.55 1.92 

1.33 0.84 0.83 2.42 
0.81 0.76 0.80 1.50 

1.28 0.72 0.66 2.49 
0.84 0.50 0.45 1.39 

1.06 0.78 0.74 2.87 
0.55 0.44 0.44 1.67 

0.88 0.95 0.77 3.66 
0.30 0.52 0.43 2.38 

Fruits 
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88.2 95.6 100.0 100.0 100.0 75.0 
62.0 
85.7 

83.0 93.2 100.0 100.0 100.0 
92.2 97.4 100.0 100.0 100.0 

80.0 90.0 100.0 100.0 100.0 73.3 
74.4 
80.5 
68.2 

83.7 93.0 100.0 100.0 100.0 
92.7 100.0 100.0 100.0 100.0 

100.0 100.0 100.0 100.0 100.0 

1.35 1.43 3.09 0.46 1.52 0.31 
1.37 1.11 1.00 0.19 1.26 0.32 

1.33 1.43 3.34 0.49 1.61 0.21 
1.28 1.16 1.01 0.23 1.54 0.24 

1.37 1.42 2.87 0.44 1.44 0.39 
1.44 1.09 0.95 0.16 1.00 0.35 

1.12 1.29 2.89 0.46 1.38 0.28 
1.40 1.08 0.97 0.20 0.99 0.31 

1.18 1.31 3.28 0.48 1.63 0.27 
1.17 1.08 0.97 0.22 1.30 0.27 

1.36 1.45 3.03 0.46 1.41 0.42 
1.41 0.90 1.04 0.19 1.19 0.38 

1.99 1.67 3.10 0.44 1.68 0.23 
1.51 1.53 1.02 0.13 1.65 0.22 

,. White potatoes and other vegetables were significant at the 5-percent level; total cereals and total mixed dishes were significant at the 1-percent level. 
,. Mixed dishes in the Maplewood-North St. Paul study were primarily soups. Other mixed dishes, such as casseroles were broken into their basic components 

and each component was classified as a separate food item. ' 
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Table 21. Average quantities of certain food groups consumed in 1 week by 
Ohio children and by Maplewood-North SL Paul children 

Food group 

Total milk* ...................... . 
Total meat, fish, and poultry ........ . 
Total eggs ....................... . 
Total nuts and legumes .......... .. 
Total vegetables .................. . 

White potatoes ............... . 
Vitamin-rich vegetables ........ . 
Other vegetables ............. . 

Total fruits ...................... . 
Vitamin-rich fruits ............ . 
Other fruits ................ . 

Total cereals ..................... . 
Total fats ........................ . 
Total sugar ...................... . 
Total mixed dishes ............... . 

Average quantities of food consumed 
Maplewood-

Ohio North St. Paul 
children children 

13.07 
1.59 
0.49 
0.23 
3.79 
1.70 
1.65 
0.45 
3.54 
1.67 
1.87 
3.24 
0.21 
0.73 
0.61 

14.90 
1.92 
0.30 
0.46 
2.71 
1.16 
0.80 
0.74 
2.78 
1.35 
1.43 
3.09 
0.46 
1.52 
0.31 

• Includes cheese in terms of whole milk equivalent. 

"other" vegetables consumed by the girls. This might be 
viewed as an indication of a preference by girls for 
"other" vegetables, not potatoes. But the results of the 
food attitudinal response analyses do not indicate that 
the boys and girls in the M-NSP study differed signi
ficantly in their attitudes toward white potatoes or, for 
that matter, toward any of the vegetables tested, with 
the exception of tomatoes. 

Comparison of the quantities of certain food groups 
consumed by the Ohio children and the M-NSP children 
is presented in table 21. The M-NSP children consumed 
larger quantities of milk; meat, fish, and poultry; nuts 
and legumes; fats; and sugars than the Ohio children. 
With the exception of the nuts and legumes group, in
creases in consumption of these food groups were not 
unexpected. In fact, they were consistent with family 
food consumption data. The larger consumption of nuts 
and legumes undoubtedly was due to the biasing effect 
of the M-NSP school lunch. On two of the five school 
days, the school lunch included nut and legume foods -
baked beans and peanut butter sandwiches. 

The lower consumption rates for vegetables and 
fruits reported by the M-NSP children merit careful 
study. Our data indicate that the M-NSP children con
sumed only one-half as many vitamin-rich vegetables 
and four-fifths as many vitamin-rich fruits as the Ohio 
children. 70 Evidence of decreasing intakes of fruits and 
vegetables is not surprising, since decreased per person 
use of these foods has been reported in both the 1955 
and 1965 household food consumption surveys.71 We 

found it interesting, however, that despite the rather 
significant decrease in vitamin-rich vegetables and fruit 
intake by the M-NSP children, the actual vitamin A and 
C intakes by these children differed very little from 
those of children in the Ohio subsample. Changes in 
food form as well as in food array entered in. Obviously, 
new arrays of foods that differ not only in identity but 
also in form and weight are being consumed. 

Changes within the food array would, of course, be 
more noticeable with fruits and vegetables than with 
such food groups as milk, meats, eggs, fats, and sugars. 
Even here, however, caution must be used when making 
comparisons between gross weight data. 

Comparisons of food quantity intakes made on the 
basis of "gross" weights are not really meaningful. To be 
used for comparison with data from past or future 
studies, weight data should be adjusted so reliable com
parisons are possible. Adjusting the data to retail weight 
equivalents is one solution to the problem. 

As discussed earlier, there was a relatively clear-cut 
relationship in the Ohio data between family income 
and quantity of food eaten.72 The relationships between 
the two for the M-NSP children were less definite. Sig
nificant differences were found only with milk.73 Here, 
children from the two lower income levels drank 1-2 
pounds more milk per week than children from families 
in the two higher income levels. This finding is not con
sistent with the Ohio findings, where the quantities of 
milk consumed by the children increased with each suc
cessively higher level of family income. Although the 
M-NSP milk quantity/income relationship may have po
tential economic importance, it must be recognized that 
the children's average milk consumption at each family 
income level was very near 1 quart per day, which is 
sufficient for children of this age. 

Gross Quantities Consumed by Three Consumer 
Groups. As was done with the Ohio data, three consumer 
groups, low, medium, and high, were identified, and the 
average quantities of foods consumed by each group 
were computed.74 The same consumer groups were 
identified using the M-NSP retail weight equivalent 
data. Discussion of these latter data is presented later. 

Ohio low consumers drank less than 40 percent the 
quantity of milk drunk by high consumers and approxi
mately 50 percent the quantity drunk by the medium 
consumers. The M-NSP low consumers drank approxi
mately 55 percent the quantity of milk drunk by the 
high consumers and approximately 75 percent of that 
drunk by the medium consumers. So the differentials 
among the milk consumptions of low, medium, and high 
M-NSP consumers were less than those among the Ohio 
consumers. On the average, the M-NSP children drank 

7° Classification of selected fruits and vegetables as vitamin-rich is described in footnote 14, page 10. 
n The 1955 and 1965 regional data from these surveys indicated slightly lower per person use of vegetables and fruits in the North-Central and Southern 

regions than in the Northeast and West. 
-:: Th~ relationship was si,milicant at the 5-percent level in the instances of meats, fish, and poultry; nuts and legumes; vitamin-rich vegetables; vitamin-rich 

frmts; cereals; and totaf mixed dishes; and significant at the I-percent level for milk, all vegetables, and all fruits. 
" Significant at the 5-percent level. 
"The average weekly quantities of food consumed by low, medium, and high food consumers are reported in table E-15, appendix E. The number and propor

tion of nonconsumers for each food group are reported in table E-16. 
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more milk than the Ohio children. The increases in con
sumption, however, appear to have occurred almost en
tirely within the low and medium consumer groups. 
Although, as mentioned previously, caution must be 
used in making comparisons between gross weight data, 
a fair degree of reliability can be claimed for compara
tive statements about milk consumption, since the food 
array of ready-to-eat milk and milk products has not 
changed greatly in recent years. It is apparent that the 
M-NSP children's pattern of milk consumption shows an 
improvement over that of the Ohio children, with im
provement particularly obvious in the low and medium 
consumer groups. 

In general, comparisons of gross weight data are not 
very meaningful for vegetables or fruits. However, com
parisons of a few such relationships are of interest. For 
example, white potatoes are dominant vegetables for 
both groups. The Ohio high consumers of potatoes ate 
an average of 5.5 times as many potatoes as the low 
consumers, but the M-NSP high potato consumers ate 
only slightly over three times as many. Although the 
potato was a major vegetable in the diets of M-NSP 
children, its importance was less than in the Ohio chil
dren's diets. 

A comparison of the gross consumption rates for 
vitamin-rich vegetables and fruits by the M-NSP and 
Ohio children provides preliminary insight into differ
ences between the two groups. As mentioned earlier, 
sizable differences may be found in the form and array 
of vegetables and fruits consumed by these two groups, 
and these factors interfere with the identification of 
clear-cut comparisons. 

Ohio low consumers of vitamin-rich vegetables ate 
only one-seventh the amount eaten by high consumers. 

Average consumption by M-NSP low consumers was 
one-fourth that of high consumers. Again, there was less 
difference between consumption levels for the M-NSP 
children than for the Ohio children. 

The consumption patterns for vitamin-rich fruits are 
of considerable interest, particularly for the low con
sumers. Ohio low consumers ate only slightly more than 
5 percent as many vitamin-rich fruits as high consumers. 
The same relationship was apparent between the M-NSP 
low and high consumers, but the ratio in the M-NSP 
situation was only slightly over 3 percent. Eighteen per
cent of the Ohio children ate no vitamin-rich fruits with
in the 3-day survey period, and 12 percent of the M-NSP 
children ate no vitamin-rich fruits within the 1-week 
survey. Obviously, low consumption of vitamin-rich 
fruits and vegetables remains a problem for some 
children. 

Retail Weight Equivalents of Foods Consumed. The 
weights shown in table 22 are in terms of pounds of 
food in product weights that are equivalent to the retail 
form in which the food is sold. Inclusion of food items 
within food groups is consistent with that of the com
modity groupings of the U.S. retail price-weighted index 
of per capita food consumption. Additional subgroupings 
within the USDA commodity groups were developed for 
this study. Total vegetables are subdivided not only by 
the USDA groupings of white potatoes, green and yel
low vegetables, tomatoes, and other vegetables, but also 
by the M-NSP pilot study groupings of white potatoes, 
vitamin A and/or C-rich vegetables, and other vege
tables. Total fruits are subdivided by the USDA group
ings of citrus fruits and other fruits and by the pilot 
study groupings of vitamin A and/or C-rich fruits and 
other fruits. 

Table 22. Food consumed by Maplewood-North St. Paul children: average retail weight equivalent and average retail value of food consumed in 1 week, eight 
major food groups and certain subgroups, by all children, sex, and family income level 

Average retail weight equivalent and average retail value of food consumed in 1 week 
All children Boys Girls All children by family income 
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Total milk group 
Average ................ 13.5 1.68 14.4 1.78 12.8 1.60 14.7 1.80 14.0 1.78 12.1 1.50 13.4 1.65 
Standard deviation ....... 3.5 0.44 3.9 0.47 2.9 0.41 3.9 0.46 3.4 0.48 3.0 0.37 3.1 0.37 

Total meat group 
Average ............. 3.5 2.02 3.6 2.04 3.5 2.01 3.4 1.96 3.5 2.02 3.6 2.07 3.5 2.01 
Standard deviation ..... 1.1 0.63 1.0 0.57 1.1 0.67 1.0 0.57 1.2 0.72 1.2 0.65 0.9 0.48 

Meats, fish, and poultry 
Average ............ 2.8 1.75 2.8 1.74 2.8 1.75 2.7 1.68 2.8 1.77 2.8 1.80 2.7 1.70 
Standard deviation 1.0 0.59 1.0 0.58 1.0 0.60 0.9 0.54 1.1 0.72 0.9 0.57 0.6 0.42 

Eggs 
Average ............. 0.4 0.15 0.5 0.17 0.4 0.14 0.4 0.13 0.4 0.14 0.4 0.15 0.6 0.22 
Standard deviation ... 0.3 0.12 0.3 0.11 0.3 0.12 0.3 0.11 0.3 0.10 0.3 0.12 0.4 0.14 

Nuts and legumes 
Average .. . . . . . .. .. ..... 0.2 0.09 0.3 0.10 0.2 0.09 0.3 0.10 0.3 0.10 0.2 0.10 0.2 0.08 
Standard deviation ....... 0.2 0.11 0.2 0.09 0.2 0.13 0.3 0.10 0.2 0.10 0.3 0.15 0.1 0.05 
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Table 22 (continued). Food consumed by Maplewood-North Sl Paul children: average retail weight equivalent and average retail value of food consumed in 1 
week, eight major food groups and certain subgroups, by all children, sex, and family income level 

Average retail weight equivalent and average retail value of food consumed in 1 week 

All children Boys Girls All children by family income 

Food group 

Total vegetable group 
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Average . . . . . . . . . . . . . . . . 4.2 
Standard deviation . . . . . . . 1.9 

USDA subgroups 
White potatoes 

Average . . . . . . . . . . . . . . . . 1.4 
Standard deviation . . . . . 0.8 

Green and yellow vegetables 
Average . . . . . . . . . . . . . . . . 0.2 
Standard deviation . . . . . . 0.2 

Tomatoes 
Average . . . . . . . . . . . . 0. 7 
Standard deviation . . . 0.6 

Other vegetables 
Average . . . . . . . . . . . . 1.8 
Standard deviation . . . 1.2 

M-NSP subgroups 
Vitamin-rich vegetables 

Average . . . . . . . . . . . . 1.2 
Standard deviation . . . . . . 0.8 

White potatoes 
Average . . . . . . . . . . . 1.4 
Standard deviation . . 0.8 

Other vegetables 
Average . . . . . . . . . . . 1.6 
Standard deviation . . . 1.1 

Total fruit group 
Average . . . . . . . . . . . . . 3.4 
Standard deviation . . . . . 2.2 
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Considered on retail weight equivalent bases, quan
tities of foods consumed revealed more significant dif
ferences in consumption patterns between boys and 
girls and among children by four levels of family income 
than quantities considered on gross weight bases. Boys 
and girls differed significantly in their consumption rates 
of milk, white potatoes, "other" vegetables, total cereals, 
breads (yeast), total fats, and total sugars. 75 In all food 
groups, except "other" vegetables, the boys' average con
sumption exceeded that of the girls. In terms of retail 
weight equivalents, the boys' average weekly consump
tion was greater than the girls' by approximately 1.6 
pounds (about 1.5 quarts) for milk, 4.8 ounces for white 
potatoes, 3 ounces for cereals, 1.5 ounces for fats, and 3 
ounces for sugars.76 Girls' weekly consumption of "other" 
vegetables exceeded that of boys by about 10 ounces. 

Significant quantity differences among children from 
the four levels of family income were found for milk, 
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0.52 
0.20 

0.06 
0.02 

0.02 
0.02 

0.10 
0.11 

0.32 
0.19 

0.24 
0.17 

0.06 
0.02 

0.22 
0.16 

0.72 
0.55 

white potatoes, and total fruits. Milk consumption was 
1-2 pounds lower for children from the two higher in
come levels than for children from the two lower income 
levels. This finding is not entirely consistent with normal 
expectations for this product. But, as noted by other re
searchers, children's milk consumption forms an irregu
lar pattern. Age of child appears to enter in. 

We observed with interest that the groups of chil
dren consuming lower quantities of milk were not only 
from families with higher income levels, but also were 
from families in which mothers had significantly greater 
amounts of education and more understanding of nutri
tion. Since, on the average, these children were receiv
ing sufficient milk, it may well be that the above $8,000 
income mothers felt less pressure to promote milk con
sumption than mothers with lower income and less 
education. 

n Milk, white potatoes, other vegetables, cereals, and sugars were significant at the 5-percent level; breads and fats were significant at the I-percent level. 
76 Retail weight equivalents for cereal, as previously mentioned, were in terms of wheat flour content. If the ~ ounces of flour had been considered in terms of 

yeast bread, the boys would have been consuming something like eight more slices of bread per week than girls. 
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Table 22 (continued). Food consumed by Maplewood:North St. Paul children: average retail weight equivalent and average retail value of fooct consumed in 1 
week, eight major food groups and certain subgroups, by all children, seil, and family ihcome level 

Average retail weight equjYalent and average .retail value of food consumed in 1 week 
All children Boys Girls All children by family income 

Food group 

USDA subgroups 
Citrus fruits 

..,: VI 

.c:-c 
b.O c:: 
·- ::s a, 0 
;;:: C. 

Average . . . . . . . . . . . . . . . . 1.8 
Standard deviation . . . . . . . 1.8 

Other fruits 
Average . . . . . . . . . . . . . . . . 1.6 
Standard deviation . . . . . . . 1.2 

M-NSP subgroups 
Vitamin-rich fruits 

Average . . . . . . . . . . . . . . . . 1.9 
Standard deviation . . . . . . . 1.9 

Other fruits 
Average . . . . . . . . . . . . . . . . 1.5 
Standard deviation . . . . . . . 1.2 

Total cereal group 
Average . . . . . . . . . . . . . . . . 1.8 
Standard deviation . . . . . . . 0.6 

Breads, yeast type 
Average . . . . . . . . . . . . . . . . 0.7 
Standard deviation . . . . . . . 0.2 

Other cereals 
Average . . . . . . . . . . . . . . . . 1.0 
Standard deviation . . . 0.4 

Total fat group 
Average . . . . . . . . . . . . . 0.5 
Standard deviation . . . . . . . 0.2 

Total sugar group 
Average . . . . . . . . . . . . 1.0 
Standard deviation . . . . 0.4 

Total miscellaneous group 
Average ............ . 
Standard deviation ... . 

• 
• 

Total food 
Average ........... . 
Standard deviation .... . 

• Less than .1 pound. 

..,: VI 

.c: "C 
b.O c:: 
·- ::s a, Q 
;;:: C. 

0.22 1.7 o.2r 
0.22 . 1.7 0.20 

0.31 1.6 0.29 
0.27 - 1.3 0.24 

0.26 1.8 0.25 
0.23 1.7 0.21 

0.28 1.5 0.27 
0.27 1.3 0.24 

0.36 1.9 0.39 
0.11 0.5 0.12 

0.13 0.8. . 0.14 
0.05 0.3· . 0.05 

0.23 
0.09 

0.25 
0.11 

0.24 
0.10 

0.03 
0.03 

5.57 
1.02 

1.1 
0.4 

0.6 
0.2 

l.L 
0.5 

* 
* 

0.24 
0.10 

0.26 
o.u 

0.27 
0.13 

0.03 
0.03 

5.68 
0.96 

1.8 0.22 
2.0 · 0.24 

1.7 0.32 
1.2 0.29 

2.0 . 0.26. 
2.0 0.24 

1.5 0.29 
1.2 0.28 

1.7 0.34 
0.6 . 0.10 

Q.6 0.12 
0.2 0.05 

1.0 0.22 
0.5 0.09 

0.5 0.24 
0.1 . 0.10 

0.9. 0.22 
0.3 0.08 

* 
* 

0.04 
0.03 

5.49 
1.07 

Under $5,999 $6;000-$7,999 $8,000-$9,999 $10,000-$14,999 

1.3 0.19 1.6 
1.6 · 0.22 1.7 

1.4 0.24 1.5 
1.2 0.24 1.2 

1.4 . 0.22 1.8 
1".6 0.22 · 1.7 

1.3 0.23 1.4 
1.1 0.23 · 1.2 

1.7 0.34 1.9 
0.5 0.10 0.7 

0.7 0.13 0.7 
0.3 0.06 0.2 

1.0 0.21 
0.4 0.08 

0.5 0.24 
0.2 0.12 

0.9 0.21 
0.3 0.08 

* 
* 

0.04 
0.04 

5.53 
0.93 

1.1 
0.6 

0.5 
0.2 

1.1 
0.4 

* 
* 

..,: VI 
.c: "C 
b.O C: 
·- ::s a, 0 
;;:: C. 

0.19 1.8 
0.19 1.8 

0.29 1.7 
0.25 1.0 

0.23 · 1.9 
0.21 · 1.8 

0.27 . 1.6 
0.27 1.0 

0.39 1.8 
0.13 0.5 

0.13 . 0.6 
0.05 0.2 

0.25 1.0 
0.11 . 0.4 

0.25 0.5 
0.10 . 0.2 

0.27 1.0 
0.11 0.4 

0.03 
0.03 

5.64 
0.96 

* ,. 

..,: VI 

.c: "C 
bO C: 
·- ::s a, 0 
;;:: C. 

0.22 2.7 
0.22 . 2.5 

0.32 2.0 
0.19 1.7 

0.24 3.0 
0.23 2.4 

0.29 1.7 
0.19 · 1.7 

0.36 1.7 
0.11 0.4 

0.12 0.7 
0.04 0.2 

0.23 
0.09 

0.25 
0.11 

0.23 
0.09 

0.03 
0.02 

5.43 
1.08 

1.0 
0.4 

0.5 
0.,2 

1.0 
0.5 

* 
* 

0.32 
0.28 

0.41 
0.41 

0.37 
0.25 

0.35 
0.41 

0.35 
0.10 

0.13 
0.04 

0.22 
0.08 

0.24 
0.10 

0.24 
0.13 

0.03 
0.02 

5.77 
1.18 

Consumption of white potatoes and total fruits by 
the M-NSP children followed normal current food con
sumption patterns. At each successively higher level of 
family income, children's consumption of white potatoes 
decreased and consumption of total fruits increased. 
Children in the highest family income category con
sumed 175 percent of the average amount of total fruits 
consumed by the lowest income children. 

tion level and averages were computed for the respec
tive consumer levels, low, medium, and high. 77 

High consumers of all vegetables combined ate two 
and one-half times the quantity eaten by low consumers 
and one and one-half times the quantity eaten by me
dium consumers. This pattern varied relatively little with 
sex of child or family income level. 

Unlike total vegetable consumption, the relative con
sumption rates for certain vegetable subgroups did show 
variations with sex of child and family income. In the 
case of white potatoes, for example, boys consistently 
consumed larger quantities than girls, and children from 

Retail Weight Equivalents of Fruits and Vegetables 
Consumed by Three Consumer Groups. To study chil
dren's consumption patterns for fruits and vegetables in 
greater detail, children were again sorted by consump-

11 The average weekly quantities (in retail weight eqlliv9:l~nts) of vegetables. and _fruits conslln;ied by low, medium~ and high food consumers appear in tables 
E-17 and E-18, appendix E. The number and proportion of nonconsumers are m table E-16. 
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lower income families consumed larger quantities than 
children from higher income families. On the average, 
low consumers of potatoes ate approximately 30 percent 
the amount of potatoes eaten by" high consumers and 
50 percent the amoµnt eaten by medium consumers. 

Of particular interest were the consumption patterns 
for vitamin A and/or C-rich vegetables. In this study, 
high consumers of vitamin-rich vegetables ate almost five 
times the average quantity eaten. by the low consumers. 
Neither sex of child nor family income level appeared to 
have much relationship to consumption of vitamin-rich 
veget~bles. On the average, girls ate slightly more vita~ 
min-dch vegetables than boys. No relationship between 
famdy -income level and. average . quantities of vitapiin
rich vegetables eaten by low, medium, and high con
sumers was found. 

Similar differences occurred with average rates of 
fruit consumption by the three groups. High fruit con
sumers -ate almost five times as much fruit as low con
sumers: and almost two times as much as medium con
sumers .. This relationship appeared to·hold true regard
less of the sex of the child. It also held true among 
consumer groups at each level of family income. How
ever, average total fruit consumption for each group dif
fered with family income level; i.e., average frujt cons 
sumption for each group increased with each successive 
level of f~ily income. This relationship was different 
from the. pattern observed with total vegetables, as dis-
cussed above. . · . 

Extreme differences in average consumption rates for 
the consumer groups were apparent in the consumption 
of vitamin-rich fruits. High consumers of vitamin-rich 
fruits ate over 25 times the amount eaten by low con
sumers. Even after adjusting the low consumer average 
for nonconsumers, the high consumers still ate approxi
mately 20 times the amount eaten by low consumers. 

Obviously, the children in this study who were clas
sified as low consumers of vitamin-rich fruits and/ or 
vegetables iiterally were ji_;st that. In fact, they con
sumed almost none. 

Retail Value of Foods Consumed 

Retail vaiues of foods consumed and reported in ~s 
section were computed u.~ing retail weight equivalent~ 
and averags U.S. retail prices in -1957-59. 

Average Retail Value. of Foods Consum~ 

The average retail value for all food consumed in 1 
week by the M-NSP children was $5.57 (t.able 23). Ap
proximately 30 percent of the average retail value was 
allocated to milk, 31 percent to meat( fish, and poultry, 
8 percent to vegetables, and 9 percent to fruits. 

· Although the average retail value for all foods con
sumed did not differ significantly with sex of child or 

Table 23. Retail value and percentage ·of total retail value of all food ·con. 
sumed for 10 food groups: Maplewood-North SL Paul childien 

Retail value of food consumed 

Average 
Food group per week 

dollars 
Total milk group ......................... 1.68 
Total meat, fish, and poultry . . . . . . . . . . . . . . . . 1.75 
Total eggs . .. .. .. .. . .. .. .. .. .. . .. . .. .. . .. 0.15 
Total nuts and legumes .................... 0.09 
Total vegetables ...... , . . .. . .. . . .. . .. . .. . . 0.46 
Total fruits .............................. 0.52 
Total cereals ......... : : . .. . .. . .. . .. . .. .. . 0.36 
Total fats ............................... 0.25 
Total sugar ............. ·-· ............... 0.24 
Total miscellaneous ....................... 0.03 

Total food ........................... 5.57 

Percent 
of total 

percent 
30.2 
31.4 
2.r 
1.6 .· 

·. 8.2 
9.3 

. 6,5 -
4.5· 
4.3 
0.5 

family income level, retail values for specific food groQps 
consumed did differ.78 In general, the retail value pat
tern paralleled the. quantity consu·mption pattern. Boys 
consumed significantly larger quantities of potatoes, 
cereals, _and sugars than girls;. tpe retail values of these 
foods also were significantly larger. The retail value of 
"other" vegetables consumed by girls was significantly 
higher than that . of "other" vegetables consumed by 
boys.· 

There were few significant differences among mean 
retail values of foods consumed· by children from differ
ent family income levels. 79 In fact, significant differences 
were observed only in consumption of milk and white 
potatoes. Again, these differences paralleled those ob
served earlier in the quantity data. 

Retail Value of Foods Commmed by Three Consumer 
Groups. The average retail values of vegetables and 
fruits consumed by low, medium, and high consumers 
were computed.80 On the whole, the same relationships 
observed in the retail weight equivalent data held for 
the retail value data.· Consumption of vitamin-rich vege
taples by high consumers was five times that of low 
consumei:s and two times that of medium consumers. 
Although the same relationships held for both sets of 
dependent data, differences among consumer groups for 
vitamin-rich fruits were not as extreme for the retail 
value data as for the retail weight equivalent data. Re
gardless of measure used, however, high consumers of 
both- vitamin-rich fruits· and vegetables ate much larger 
amounts. Low .consumers ate almost none. 

Comparison of M-NSP Children's Food Consumption 
with all U.S. Food Consumption. An indication of the 
relative importance of children's food consumption rela
tive to U.S. food consumption at home can be gained by 
use of the retail value figures derived in this study. Com
parison of the per capita retail values of foods consumed 
at home by the M-NSP children and by the average U.S. 

78 White patatoes,i other. vegetables, ·totl\l cereals, and yeast breads ~ere significant at the 5~percent !e'{e!; \otal sugars were significant at the I-percent level. 
711 White potatoes were significant at the 5-percent level; total milk was significant at the I-percent !~el.. · 
., Reported in tables E-I9 and E-20, appendix E. 
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Table 24. Comparison of Maplewood-North St Paul children's food consump
tion with all U.S. food consumption, food eaten at home 

Ratio of M-NSP 
All U.S. M-NSP children's children's food 

per capita per capita consumption to 
retail value, retail value, all U.S. food 

Food group 1964* 1964 consumption 

· dollars percent 
Total milk ... 63.22 87.36 138 
(excluding butter) 
Total meat, fish, and 
poultry . . . . . . . . . . . . 119.49 91.00 76 
Total eggs ......... 14.40 7.80 54 
Total nuts and 
legumes . . . . . . . . . . . 6.92 4.68 68 
Total vegetables ..... 38.00 19.24 51 
(excluding potatoes) 
White potatoes ...... 12.95 4.68 36 
Total fruits ......... 26.35 27.04 103 
Total cereals ........ 26.87 18.72 70 
Total fats .......... 18.66 13.00 70 
(including butter) 
Total sugar ......... 27.85 12.48 45 

Total foodt . . . . . 378.09 289.64 77 
• All U.S. per capita retail va!ue for 1964 based on 1957-59 retail prices 

and 1964 quantities. 
t Includes miscellaneous food group. 

consumer is presented in table 24.81 Children obviously 
are the high milk consumers in our society. The M-NSP 
children consumed 138 percent of the average value of 
milk products consumed by U.S. consumers. 

The children's total fruit consumption was equal to 
that of all U.S. average consumption. But their consump
tion of other food groups was less and, in some in
stances, considerably less, than average U.S. consump
tion. This result is not surprising: Children of the age 
studied have a lower physiological need for food than 
adults. 

Nutrient Value Received from Foods Consumed 

Nutrient values received from foods consumed by the 
pilot study children are reported as actual amounts of 
nutrients supplied and as percentages of NRC recom
mended dietary allowances met. 

Average Nutrient Intakes 

On the average, all M-NSP children received a plen
tiful supply of nutrients (table 25). Boys and girls di£-

fered significantly in their average nutrient intakes of 
all nutrients except calcium, vitamin A, and vitamin C.82 

Average intakes for boys were higher than those for 
girls for all nutrients.83 

A significant difference for nutrient intakes of chil
dren from families at the four income levels appeared 
only with riboflavin. Children from families with in
comes from $8,000 to $9,999 had an average riboflavin 
intake significantly lower than that of children from the 
other three income levels. 84 This finding parallels that 
drawn from data on milk consumption. Although the dif
ference in average consumption is statistically significant, 
its meaningfulness is questionable. None of the children 
in this study had intakes less than 90 percent of the 
recommended allowances for riboflavin, and most had 
intakes in excess of their needs. 

Inclusion of the nutritive value of nutrient supple
ments in determining average intakes enhanced the vari
ance within those nutrients (vitamins) affected (table 26), 
as occurred with the Ohio intakes. Intakes of very large 
amounts of certain vitamin supplements by a few chil
dren shifted the mean considerably. The extent of this 
bias is apparent from examination of the mean vitamin 
C intakes reported in tables 25 (food only) and 26 (food 
plus nutrient supplements). 

The existence of a relationship between use of certain 
nutrient supplements by children and level of family in
come is borne out by the appearance of a highly signi
ficant difference in average vitamin C intake from food 
plus supplements by children from the four income 
levels. Children from higher income levels were more 
apt to be taking vitamin C supplements than those from 
lower income levels. 

Relative Nutritional Adequacy 

Relative nutritional adequacy of diet was evaluated 
by comparison of the mean daily intakes of food energy 
and eight nutrients with the 1964 NRC recommended 
daily dietary allowances for 9- to 12-year-old boys and 
girls. 85 

The mean percentage of the allowances met by the 
diets of M-NSP children was nearly 100 percent or above 
for all nutrients except iron and niacin (table 27), which 
is consistent with findings from diet analysis for the 
Ohio children. The diets of M-NSP boys met significantly 
higher percentages of the NRC allowances for iron, ribo-

•• The all U.S. per capita retail value figures were computed using the 1957-59 value aggregates for each food group ("Table 2. Per capita food index: Price 
weights and relative importance of items, 1947-49 and 1957-59," U.S. Food Co71ffimption, Source• of Data and Trend!, 1909-63, Economic Research Service, 
U.S. Department of Agriculture Statistical Bulletin 364, Washington, D.C.: U.S. Government Printing Office, 1965, pp. 8-10) and the U.S. per capita food 
consumption indexes for 1964 for each food group ("Table 2.-Food Consumption Per Capita," National Food Situation, Economic Research Service, U.S. De· 
partment of Agriculture, Volume 116, Washington, D.C.: U.S. Government Printing Office, May 1, 1966, p. 2). The M-NSP children's per capita retail value 
of foods consumed was obtained by multiplying the retail value of each food group for 1 week by 52. The ratio between the two values then was computed. 

aa Protein intake was significant at the I-percent level; food energy, fat, carbohydrate, iron, thiamine, riboflavin, and niacin intakes were signi&cant at the 5~ 
percent level. 

ss These findings are not dissimilar to those reported for Ohio children. However, Ohio boys and girls differed significantly in intakes of all nutrients except 
vitamin C . 

.. Significant at the 5-percent level. 

.. Although the National Research Council's Food and Nutrition Board recognizes the need for carbohydrate and fat in the human diet, it makes no recommen· 
dations regarding amounts of these two nutrients because of the widely varying proportion of carbohydrate and fat a healthful diet can contain. To date, 
there are no reliable bases for recommending allowances for these nutrients. Accordingly, carbohydrate and fat intakes only are reported and discussed in this 
study. 
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Table 25. Nutrient supply from food only: average daily nutrient intake of Maplewood-North St. Paul children, by all children, sex, and family income level 

Average daily nutrient intakes 
All children by family income 

Nutrient All children Boys Girls Under $5,999 $6,000-$7,999 $8,000-$9,999 $10,000-$14,999 

Food energy (cal.) 
Average intake ............ 2,235 2,376 2,126 2,177 2,298 2,080 2,177 
Range ................... 1,400-3,400 1,500-3,400 1,400-3,000 1,400-3,200 1,700-3,000 1,400-2,800 1,700-3,400 

Protein (gm.) 
Average intake ............ 86 89 83 87 87 82 86 
Range ........ ······· .... 49-120 57-115 49-120 49-115 68-120 55-109 57-105 

Fat (gm.) 
Average intake ............ 104 111 99 102 105 94 99 
Range ········ ........... 50-160 70-160 50-150 50-160 70-150 50-140 80-150 

Carbohydrate (gm.) 
Average intake ............ 250 268 237 236 262 237 247 
Range ··················· 140-450 160-450 140-410 140-350 160-410 160-330 170-450 

Calcium (gm.) 
Average intake ............ 1.2 1.3 1.2 1.2 1.2 1.1 1.2 
Range ................... 0.3-1.7 0.3-1.7 0.3-1.7 0.3-1.7 0.3-1.7 0.5-1.7 0.3-1.6 

Iron (mg.) 
Average intake ............ 12.3 13.3 11.6 11.5 12.4 11.6 11.8 
Range ............ ······· 7-22 8-22 7-21 8-17 7-21 7-21 7-22 

Vitamin A (I.U.) 
Average intake ... ......... 4,474 4,551 4,415 4,626 4,702 4,010 4,659 
Range . . . . . . . . . . . . . . . . . . . 1,670-19,690 1,670-13,000 1,860-19,690 2 ,000-11,060 1,670-19,690 2,140-7,380 1,880-11,180 

Thiamine (mg.) 
Average intake ... ......... 1.3 1.4 1.2 1.2 1.3 1.2 1.2 
Range ······ ... .......... 0.7-2.7 0.8-2.1 0.7-2.7 0.8-1.8 0.8-1.9 0.7-2.7 0.8-1.7 

Riboflavin (mg.) 
Average intake ............ 2.3 2.4 2.2 2.4 2.4 2.1 2.3 
Range ................... 1.3-3.4 1.3-3.4 1.4-3.3 1.5-3.3 1.4-3.4 1.4-3.1 1.3-3.0 

Niacin (mg.) 
Average intake . .......... 13.7 14.6 13.1 13.1 13.3 13.1 13.5 
Range ................... 7-24 9-24 7-21 7-20 8-24 8-23 8-22 

Vitamin C (mg.) 
Average intake ............ 72.5 75.1 70.5 68.5 72.3 68.7 85.4 
Range ................... 16-199 16-170 26-199 28-170 16-154 25-168 35-199 

Table 26. Nutrient supply from food and supplements: average daily nutrient intake of Maplewood-North Sl Paul children, by all children, sex, and family in-
come level 

Average daily nutrient intakes 
All children by family income 

Nutrient All children Boys Girls Under $5,999 $6,000-$7,999 $8,000-$9,999 $10,000-$14,999 

Riboflavin (mg.) 
Average intake ............ 2.9 3.1 2.8 2.9 3.3 2.4 3.2 
Range ......... ······ .... 1.3-10.3 1.3-7.3 1.4-10.3 1.5-7.3 1.4-5.4 1.4-4.6 1.3-10.3 

Niacin (mg.) 
Average intake ............ 18.6 19.4 18.0 17.3 20.7 16.0 21.0 
Range ................... 7-83 10-54 7-83 7-54 9-38 8-38 8-83 

Vitamin C (mg.) 
Average intake ............ 89.0 94.4 84.9 79.0 90.9 76.5 122.4 
Range ................... 25-365 25-365 26-310 28-173 29-174 25-201 35-365 

Vitamin A (I.U.) 
Average intake ..... 5,948 5,927 5,964 6,038 6,728 4,779 6,477 
Range ......... .. . . . . . . .. 1,860-21,830 1,880-16, 180 1,860-21,830 2,000-14,750 1,860-21,830 2,140-11,110 1,880-16,180 

Thiamine (mg.) 
1.6 2.1 Average intake ............ 1.8 1.9 1.8 1.5 2.2 

Range ................... 0.7-11.3 1.0-5.2 0.7-11.3 0.8-5.2 0.9-4.2 0.7-4.4 0.8-11.3 
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Table 27. Nutrient supply from food only: mean percentage of NRC recommended dietary allowance intake levels met for food energy and eight nutrients by 
Maplewood-North St. Paul children, by all children, sex, and family income level 

Mean percentage NRG levels met 

Nutrient All children Boys Girls 

Food energy 
Mean percentage .......... 
Range ................... 

97 
63-145 

98 
64-145 

96 
63-138 

Protein 
Mean percentage .......... 
Range ................... 

Calcium 
Mean percentage .......... 
Range ................... 

Iron 
Mean percentage ·········· 
Range ................... 

Vitamin A 
Mean percentage . . . . . . . . . . 
Range ................... 

Thiamine 
Mean percentage . . . . . . . . . . 
Range ........... ········ 

Riboflavin 
Mean percentage . . . . . . . . . . 
Range ................... 

Niacin 
Mean percentage .......... 
Range . , ................. 

Vitamin C 
Mean percentage .......... 
Range ................... 

149 
89-218 

111 
31-163 

82 
48-148 

99 
37-437 

135 
77-303 

159 
93-245 

88 
52-151 

96 
22-248 

148 
95-191 

114 
32-163 

88 
58-148 

101 
37-288 

136 
88-219 

175 
93-245 

91 
56-151 

107 
22-242 

150 
89-218 

108 
31-155 

77 
48-146 

98 
41-437 

134 
77-303 

147 
94-220 

87 
52-140 

88 
32-248 

flavin, and vitamin C than diets of girls.86 The diets of 
Ohio boys, as discussed previously, met significantly 
higher percentages of NRC allowances than diets of girls 
for all nutrients except thiamine. Obviously, the nutri
ent intake patterns of the M-NSP boys and girls were 
more similar than those of the Ohio subsample. 

Problems regarding specific nutrients cannot be iden
tified adequately with average data. Insight into this 
problem can be gained through examination of the per
centage distributions of children meeting various allow
ance levels. Such distributions are reported in table E-21 
(nutrient supply from food only) and table E-22 (nutrient 
supply from food plus supplements), appendix E. 

For purposes of detailed study of low, medium, and 
high nutrient consumers, the children were classified by 
the same system as was used in analyzing the Ohio data: 
group I - children having nutrient intakes of less than 
67 percent of the 1964 NRC recommended allowance, 
group II - children having intakes of 67-132 percent of 
the allowance, and group III - children having intakes 
of 133 percent and above the allowance. 

Problem nutrients for inclusion in the diets of the 
M-NSP children were iron, niacin, vitamin A, and vita
min C. Fifteen percent or more of the M-NSP children 
had intakes of less than 67 percent of the NRC recom-

Family income level 

Under $5,999 $6,000-$7,999 $8,000-$9,999 $10,000-$14,999 

97 101 93 97 
63-135 70-138 64-120 75-145 

152 151 145 151 
89-191 115-218 100-198 95-190 

111 117 105 109 
32-155 34-163 53-158 31-147 

80 85 80 82 
54-116 48-142 48-146 50-148 

102 104 89 103 
44-245 37-437 47-164 41-248 

136 136 134 135 
91-183 88-218 77-303 94-179 

169 166 146 158 
106-236 94-245 95-226 93-220 

88 88 88 90 
52-125 56-151 56-147 58-138 

92 97 90 111 
35-242 22-220 32-210 45-248 

mendations for these nutrients. A comparison of the 
percentages of M-NSP children falling within group I 
with those of the Ohio children is presented in table 28. 
Apparently iron, niacin, vitamin A, and vitamin C still 
are problem nutrients for children in the 9- to 11-year
old group. 

Nutrient supplements were taken by a considerably 
larger proportion of the M-NSP than Ohio children. As 
evidenced by the Ohio data, the most likely users of 
nutrient supplements were those with an already ade
quate diet. 

Table 28. M-NSP and Ohio children classified by percentage NRC allowances 
met for certain nutrients 

Percentage at various NRG allowance levels* 
M-NSP children Ohio children 

Nutrient Group I Group II Group Ill Group I Group II Group Ill 

percent 
Calcium 5 80 15 13 73 14 
Iron 25 71 4 18 75 7 
Niacin ... . . . . 15 81 4 25 70 5 
Vitamin A ... 24 61 15 23 42 35 
Vitamin C .. . . . 34 49 17 32 41 27 

• Group I: 0-66 percent NRC allowances; group II: 67-132 percent NRC 
allowances; group Ill: 133 percent and above NRC allowances. 

,'hl Iron and riboflavin intakes were significant at the I-percent level; vitamin C intake was significant at the 5-percent level. 

46 



Contributions of Specific Food Groups to Vitamin A 
and C Content of Children's Diets 

Major food sources for vitamin A in the diets of the 
M-NSP children were milk, vegetables, meats, and fats. 
Among these food groups, the dominant vitamin A con
tributors were milk and vegetables (table 29). 

Table 29. Percentage contributions of four major food groups to vitamin A 
supply and to retail value for Maplewood-North Sl Paul children 

Total vitamin A Total retail value of 
Food group supplied all foods consumed 

Total milk group . . . . . . . . . . . . . . . . . . . . . 29 
Total meat, fish, and poultry ........... 12 
Total vegetables ...................... 31 
Total fats group . . . . . . . . . . . . . . . . . . . . . 12 

percent 
30 
31 
8 
4 

Sixty percent of the total vitamin A in the children's 
diets came from milk and vegetables. There was relative
ly little difference in food source of vitamin A between 
boys and girls. 

The most economical natural source of vitamin A 
obviously was the vegetable group. By far the most ex
pensive natural source was the meat, fish, and poultry 
group. Comparison of the relative vitamin A contribu
tions to diets of children grouped by the four family in
come levels appears in table 30. 

The only notable difference in relative importance of 
food sources for vitamin A among children with differ
ing family incomes was with the vitamin A contributions 
from meat, fish, and poultry. Although total vitamin A 
intake by the children did not differ significantly with 
family income level, some of the sources from which 
they obtained vitamin A did differ with income. Chil
dren from families with incomes of less than $8,000 re
ceived more vitamin A from meat, fish, and poultry than 
children from higher income families. This fact does not 
mean that the former children consumed larger amounts 
of meat, fish, and poultry; in fact, they did not. But they 
did consume a different array of meats, fish, and poultry 
than the higher family income children. In particular, 
children in the under $8,000 classes ate more liver and 
liver sausage. Children from the higher income families 
balanced their relatively lower intakes of vitamin A from 
meats with higher fruit intakes. 

As might be expected, fruits and vegetables were 
major sources of vitamin C. Of these two sources, fruits 
were dominant. Analysis revealed that a few fruits and 
vegetables contributed significant amounts of vitamin C 
to the diet. Citrus fruits, for example, accounted for 88 
percent of the vitamin C contribution of total fruits. 

Table 30. Proportions of total vitamin A supply contributed by four major 
food groups consumed by all children grouped by family income 

Percentage of total supply in families with incomes 

Under $6,000- $8,000- $10,000-
Food group $5,999 $7,999 $9,999 $14,999 

percent 
Total milk group ....... 30 29 28 28 
Total meat, fish, and 

poultry ............. 14 16 7 10 
Total vegetables ........ 33 28 34 30 
Total fats group ........ 11 12 14 11 

Total contribution from 
these four food groups 88 85 83 79 

White potatoes contributed slightly over half of the total 
amount supplied by all vegetables. The reasons for the 
dominance of these particular foods are interesting: 
Citrus fruits, even when consumed in low quantities, are 
such excellent sources of vitamin C that they take prece
dence. White potatoes, however, are fairly low in vita
min C. Their prominence in this study rests solely on the 
fact that children eat them in quantities great enough to 
make a significant contribution. 

The most economical source of natural vitamin C in 
this study was citrus fruits; the second was white pota
toes. However the economy of the latter is in terms of 
dollar value, not caloric value. In view of the weight 
problem for certain groups of children in this study, 
caloric economy may well be of greater importance than 
dollar economy. 

Mean vitamin C intake was not significantly different 
among children from the four family income groups. 
However, children did differ in the specific food source 
from which they obtained vitamin C. Vegetables were 
the primary source of vitamin C for children from the 
lower income families, and fruits were the primary 
sources for children from higher income families. 

The so-called fruit ades and fruit drinks, which have 
only a short history on the retail market, must be recog
nized for their vitamin C contributions. These drinks, 
which are available in almost any flavor or combination 
of flavors, contain insufficient natural fruit material to be 
technically classified as fruit juices. But they frequently 
are fortified with vitamin C. The average vitamin C con
tribution from fruit ades and drinks was 6 percent of 
the total vitamin C intake. Their average contributions 
to the diets of children classified by the four family in
come levels were: under $5,999 - 2 percent, $6,000-
$7,999 - 10 percent, $8,000-$9,999 - 4 percent, and 
$10,000-$14,999 - 7 percent. These "food" items will 
bear watching: They are apt to achieve significance in 
future years. 

47 



ANALYSIS OF VARIABLES RELATED TO THE QUANTITIES AND RETAIL VALUES 
OF FOODS CONSUMED BY PILOT STUDY CHILDREN 

One of the primary objectives of the pilot study was 
to examine the interrelationships among children's food 
and nutrient intake patterns and certain key socio
economic, educational, and attitudinal variables. Two 
means of analysis were used. A preliminary appraisal 
of the interrelationship patterns was obtained through 
factor analysis.87 Then multiple linear regression analysis 
was used to measure specific relationships among the 
dependent and independent variables. 

Preliminary Findings Regarding Interrelationships 
Among Quantities of Foods Consumed 

The factor analyses reported in this section are based 
on the as-ingested weights of foods from 10 food groups 
- fluid milk; meats, £sh, and poultry; eggs; nuts and 
legumes; vegetables; fruits; cereals; fats and oils; sugars 
and sweets; and mixed dishes, including soups. Since we 
were interested in comparing the factor representations 
obtained for the M-NSP data with those for the Ohio 
data, we made no change in the model. 

Factor analysis of the M-NSP quantity data revealed 
interrelationships in which three primary factors were 
identified (table 31).88 As with the Ohio analysis (page 
20), no clearly defined general factors were obtained. 
However, 62 percent of the total variance can be ex
plained by two factors, and the addition of a third factor 
accounts for another 20 percent. High loadings on factor 
I were for meat, £sh, and poultry; vegetables; and fats 
and oils. High loadings on factor II were for eggs, milk, 
and fats and oils. Those variables with high loadings on 
factor III were eggs and fruits. 

A key to the possibility of generalizing from this 
pilot research is the degree of similarity between the 
factor representations for the several sets of variables for 
the Ohio and the M-NSP children. If the weights of 
foods consumed by a population group are assumed to 
remain relatively stable over time and from area to area, 
then the factor representation of this weight interrela
tionship also should remain relatively stable. 

Coefficients of congruence89 were determined for all 
possible pairs of factors between the Ohio and M-NSP 
solutions.90 Agreement between factors was accepted if 
the coefficient was 0.9 or above. 

No coefficients that met or passed the 0.9 criterion 
were obtained. The highest coefficient computed was 

Table 31. Factor analysis* for quantities of food ingested by 136 M-NSP 
children: grouping of foods by 10 major groups 

Factor 
Food group I II Ill 

Fluid milkt ............... -.047 -.394 --.166 
Meat, fish, and poultry .524 .180 .279 
Eggs ...................... .157 -.407 .315 
Nuts and legumes . ......... .042 .303 -.040 
Vegetables ................ .569 .054 -.037 
Fruits .................... --.033 -.040 .456 
Cereals ............ ······· .332 -.106 -.264 
Fats and oils .. . .......... .529 -.376 -.179 
Sugars and sweets . . . . . . . . . . .106 .002 .054 
Mixed dishes, including soup .. .058 .001 -.066 

Contribution to total 
variance (percent)t ....... 39 23 20 

• Varimax solution. 
t Includes cheese in terms of whole milk equivalent. 
t Does not total to 100 percent due to rounding. 

IV V 

-.220 .103 
.057 -.Ill 
.093 .045 

-.018 .050 
.066 -.087 

-.100 -.069 
-.065 -.268 

.112 -.146 
-.081 -.270 

.388 .099 

9 8 

0.88. It was found in testing agreement between factor 
I, Ohio, and factor V, M-NSP, and was essentially a 
cereal, fats, and sugars factor. But the meaningfulness of 
factor similarity is questionable. The variable loadings, 
particularly on the M-NSP factor, were so low that they 
were of little explanatory value. 

The lack of similarity between the factor representa
tions for the Ohio and M-NSP data apparently was re
lated to two conditions. The first, the degree of varia
bility encountered in using gross weights of foods con
sumed as a measure of food consumption, has been dis
cussed earlier. The second is the changeover time in 
forms, and thus weights, of foods consumed. Close ap
praisal of the detailed data, for example, indicates a 
significant shift from fresh to processed fruits and 
vegetables. 

Preliminary Findings Regarding Interrelationships 
Among Retail Values of Foods Consumed 

and Certain Independent Variables 

Observation of the high degree of variability associ
ated with the food quantity data led us to question 
whether more definitive information might not be gained 
through a series of analyses using the M-NSP data on 
retail values of foods consumed. The degree of varia-

87 All initial factor matrices were determined by orthogonal principal factor solution. Transformation of the preliminary solution to final solution was performed 
by orthogonal multiple factor solution with the Kaiser varimax criterion. 

88 The degree of variability within food groups evidenced by the M-NSP data was not as great as that within the Ohio data. The highest simple correlation_ ln 
the M-NSP intercorrelation matrix fell at 0.4 ( table E-23, appendix E). This finding reemphasizes our former observation that factor analyses performed usrng 
weights of food consumed as variables are less satisfactory for studying food consumption behavior than other variables based on better common denominators. 

89 A discussion of Tucker's test for congruency appears on page 21. 
00 Two major factors were identified in analysis of the Ohio quantity data. Food groups having high loadings on factor I were fats and oils, sugars and swe~ts, 

and cereals. Those having high loadings on factor II were meats, fish, and poultry; nuts and legumes; vegetables; and, to a lesser degree, milk ( see section 
on page 20 and table 8). 
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Table 32. Factor analysis* for total retail value of food consumed and cer
tain independent variables for 136 Maplewood-North SL Paul children 

All children 

Item Factor I 

Total retail value of food consumed . . . . . . . . . . . . . . .409 
Number preschool children in family ............ -.563 
School lunch participation . . . . . . . . . . . . . . . . . . . . . .445 
Per person income . . . . . . . . . . . . . . . . . . . . . . . . . . . . .635 
Skipped or missed breakfast . . . . . . . . . . . . . . . . . . . .157 
Skipped or missed evening meal . . . . . . . . . . . . . . . . .191 
Home economics continuing education of mother . . .257 
Mother's belief regarding frequency of 
service of "other" fruits ....................... -.142 
Nature of mealtime criticism: nonfood 
activity related . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.137 
Nature of mealtime criticism: "good 
eating" related . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - .006 
Father attitude: white potatoes . . . . . . . . . . . . . . . . . - .360 

Contribution to total variance (percent) . . . . . . . . . 54 

• Varimax solution. 

Factor II 

-.611 
-.002 
-.050 

.053 

.434 

.529 
-.251 

.251 

.370 

.235 

.044 
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bility surrounding the retail value data was consider
ably lower than that for the quantity data. 

Of greatest interest to us were the factor representa
tions obtained when total retail value of foods con
sumed plus 10 independent variables evidencing rela
tionship with total retail values were analyzed. Inde
pendent variables used were: 

1. Number of preschool children in family 
2. Children's participation in the school lunch pro

gram 
3. Per person income 
4. Breakfasts skipped or missed during week by 

children 
5. Evening meals skipped or missed during week by 

children 
6. Continuing education in home economics by 

mothers 
7. Beliefs of mothers regarding how frequently child 

should be served some food from the "other" 
fruits food group 

8. Nature of mealtime criticism related to nonfood 
activity 

9. Nature of mealtime criticism related to "good 
eating" 

10. Fathers' attitudes toward white potatoes 

Two factors were identified (table 32).91 As expected, 
both factors were essentially income related. High load
ings on factor I were for total retail value of food con
sumed, number of preschool children in family, children's 
participation in school lunch program, per person in
come,92 and fathers' attitudes toward white potatoes. 
High loadings on factor II were for total retail value of 

Table 33. Factor analysis* for total retail value of vegetables consumed and 
certain independent variables for 136 Maplewood-North St. Paul children 

Item 
All children, 

factor I 

Total retail value of vegetables consumed . . . . . . . . . . . . . . . . . . . .698 
School lunch participation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .433 
Home economics continuing education of mother . . . . . . . . . . . . . .264 
Nature of mealtime criticism: nonfood activity related . . . . . . . . - .332 
Child attitude: apricots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .324 
Child attitude: spinach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .231 
Mother attitude: white potatoes ........................... -.197 

• Varimax solution. 

food consumed, breakfasts skipped or missed during 
week by children, evening meals skipped or missed dur
ing week by children, and nature of mealtime criticism 
(that relating to nonfood activities). We encountered no 
surprises in factor representation here. 

To identify the pattern of interassociation among to
tal retail values of vegetables and fruits and related in
dependent variables, separate factor analyses were per
formed using those variables previously identified as 
having moderate to high correlations with the values of 
vegetables and fruits consumed. 

The independent variables used in the factor analysis 
for vegetables were: 

1. Children's participation in the school lunch pro
gram 

2. Continuing education in home economics by 
mothers 

3. Nature of mealtime criticism related to nonfood 
activity 

4. Children's attitudes toward apricots 
5. Children's attitudes toward spinach 
6. Mothers' attitudes toward white potatoes 

Only one major factor was obtained (table 33).93 The 
highest loadings on this factor were for retail value of 
vegetables consumed and school lunch participation. 
Moderate loadings were for nature of mealtime criticism 
and children's attitudes toward spinach. 

In light of later findings, we were interested to ob
serve the relatively low association of attitudinal vari
ables with the retail value variables. Food attitudes ap
peared to be significantly related to nutritional intake 
and less important in explaining differences in the retail 
value of food consumed by children. 

Independent variables identified as having high or 
moderate correlation with the total retail value of fruits 
consumed by the children were: 

1. Age of mother 
2. Education of father (years of schooling completed) 

111 The intercorrelation matrix for the IO variables is presented in table E-24, appendix E. 
112 Separate factor analyses were performed using per family income and per person income. Similar factor representations were obtained with both income 

measures. However, we found the per person income measure to be more informative. 
"'The intercorrelation matrix for the six variables is presented in table E-25, appendix E. 
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Table 34. Factor analysis* for total retail value of fruits consumed and cer· 
tain independent variables for 136 Maplewood-North St. Paul children 

All children 

Item Factor I Factor II 

Total retail value of fruits consumed . . . . . . . . . . . . .263 .585 
Age of mother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - .058 .343 
Education: father . . . . . . . . . . . . . . . . . . . . . . . . . . . . .791 -.017 
Education: mother . . . . . . . . . . . . . . . . . . . . . . . . . . . . .642 .046 
Occupation: father ............................ -.704 .031 
Number persons, economic family ............... -.216 -.525 
Per person income . . . . . . . . . . . . . . . . . . . . . .526 .504 
Skipped or missed breakfast . . . . . . . . . . . . . . .145 -.196 
Mot~er's b~,lief r~~ard(ng frequency of 
service of other fruits . . . . . . . . . . . . . . . . .147 -.483 
Child attitude: peaches . . . . . . . . . . . . . . . . . . . . . . . - .025 .332 
Child attitude: greens . . . . . . . . . . . . . . . . . . . . . . . . . .092 .196 

Contribution to total variance (percent) 58 42 

* Varimax solution. 

3. Education of mother (years of schooling com-
pleted) 

4. Occupation of father 
5. Number of persons in economic family 
6. Per person income 
7. Breakfasts skipped or missed during week by 

children 
8. Beliefs of mothers regarding how frequently 

child should be served some food from the 
"other" fruits food group 

9. Children's attitudes toward peaches 
10. Children's attitudes toward greens 

Analysis provided two major factors (table 34).94 

Factor I appeared to be essentially an income related 
factor, with high loadings for education of father, edu
cation of mother, occupation of father, and per person 
income. Retail value of fruits consumed had only mod
erate loading on this factor. Factor II more definitively 
identified the pattern of relationships with value of 
fruits consumed. High loadings were for value of fruits 
consumed, number of persons in economic family, per 
person income, and mother's beliefs regarding frequency 
of serving "other" fruits. Moderate loadings were for 
age of mother and children's attitudes toward peaches. 

Measurement of Relationships of Psychological and 
Socioeconomic Variables to Retail Values of 

Foods Consumed by Children 

Linear multiple regression analyses were computed 
for more detailed study of the interrelationships among 
retail value of foods consumed by M-NSP children and 
major independent variables identified in the factor 
analysis. Analyses of these dependent variables were 
made: retail value of all foods consumed, retail value of 

Table 35. Relationships between retail value of foods consumed and select
ed independent variables 

Coefficients Level of 
Beta of partial significance 

Variable coefficients* correlation (t-test) 

X1 Retail value of foods percent 
consumed ............ 

X2 School lunch 
.207 . 230 1 . participation .......... 

X3 Number of preschool 
children in family ...... -.181 -.191 5. 

X4 Skipped or missed 
-.145 -.166 =5. breakfast ............ 

X5 Skipped or missed 
evening meal ........ -.270 -.293 .1 

X6 Nature of mealtime 
criticism: nonfood 
activity related ....... -.210 -.242 1. 

X7 Per person income .... .021 . 021 N.S . 
X8 Father attitude: 

-.246 -.280 =.l white potatoes ........ 
R' .347 

• Standardized by dividing each variable by its standard deviation to ac
count for differences in scale. 

= Approaches. 

all fruits consumed, and retail value of all vegetables 
consumed. 

Retail Value of All Foods Consumed 

The relationships between the retail value of all 
foods consumed by the M-NSP children and selected in
dependent variables are presented in table 35. The seven 
independent variables used in this regression accounted 
for 35 percent of the total variation in the dependent 
variable. All variables, with the exception of per person 
income, were statistically significant at the 5-percent or 
higher level. Only one variable, children's participation 
in the school lunch program, exerted a positive or favor
able effect on the retail value of foods consumed by the 
children. As might be anticipated, full or nearly full 
participation in the school lunch program was associated 
with higher retail values of foods consumed. The follow
ing characteristics contributed to lower retail value of 
foods consumed: larger number of preschool children in 
the family, skipped or missed meals (breakfast or eve
ning), the nature of mealtime criticism, and fathers' atti
tudes toward white potatoes. The effect of the first two 
variables is obvious. But the relationships between retail 
value of foods consumed and the latter two variables 
merit some interpretation. The mealtime criticism vari
able is related to nonfood activities such as the child 
playing with his food or talking too much. In this case. 
the children, not the mothers, evaluated the amount and 
form of such criticism. The appearance of a significant 
and negative relationship between retail value of foods 
consumed and this form of mealtime criticism indicates 

P4 The intercorrelation matrix for the IO variables is presented in table E-26. appendix E. 
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Table 36. Relationships between retail value of vegetables consumed and 
selected independent variables 

Coefficients Level of 
Beta of partial significance 

Variable coefficients* correlation (t-test) 

X1 Retail value of percent 
vegetables consumed 

X2 School lunch 
participation .......... .303 .321 0.1 

X3 Nature of mealtime 
criticism: nonfood 
activity related ........ -.292 -.312 0.1 

X4 Child attitude: apricots .. .132 .144 10. 
R" . 225 

• Standardized by dividing each variable by its standard deviation to ac
count for differences in scale. 

that children's awareness of criticism does affect their 
food consumption behavior. The diets of children who 
indicated no awareness of this form of criticism had high
er retail values than those of children who were aware 
of it. 

The attitudes of the children's fathers towards white 
potatoes also had a negative influence on the retail value 
of foods consumed. Children whose fathers indicated a 
lower preference for potatoes had diets with higher re
tail values than children whose fathers indicated a high 
preference for potatoes. White potatoes, of course, are an 
inexpensive vegetable, so it seems likely that in families 
in which the father's preference for potatoes was high, 
potatoes were served more frequently than other vege
tables. And more frequent serving of potatoes would 
result in a lower total retail value. 

Retail Value of Vegetables Consumed 

The relationships between retail value of vegetables 
consumed and related independent variables are pre
sented in table 36. School lunch participation, mealtime 
criticism for nonfood activity, and children's attitudes 
toward apricots explained 22 percent of the total vari
ation in the dependent variable. The first two variables 
were statistically significant at the 0.1-percent level; the 
third was significant at the IO-percent level. The positive 
effects on the retail value of vegetables consumed by the 
children are evidenced by the children's participation 
in the school lunch program and by their attitudes 
toward apricots. It seemed likely to us that these two 
were essentially proxy variables, measuring the children's 
breadth of experience in food consumption. The effect of 
the third variable on the value of vegetables consumed 
was similar to that evidenced in the case of all foods 

Table 37. Relationships between retail value of fruits consumed and select
ed independent variables 

Coefficients Level of 
Beta of partial significance 

Variable coefficients* correlation (t-tast) 

X1 Retail value of fruits percent 
consumed ......... 

X2 Age of mother ......... .112 .127 =15. 
X3 Size of economic 

family ....... .... .... -.032 -.029 N.S . 
X4 Mother's belief regard-

ing frequency of service 
of "other" fruits ....... .174 .192 5 . 

X5 Skipped or missed 
breakfast ............. -.212 -.237 1. 

X6 Per person income ..... .356 .316 0.1 
X7 Child attitude: peaches .. .145 .167 =5. 

R• .299 
• Standardized by dividing each variable by its standard deviation to ac

count for differences in scale. 
= Approaches. 

consumed. Children not aware of this type of mealtime 
criticism consumed higher retail values of vegetables. 

Retail Value of Fruits Consumed 

The relationships between retail value of fruits con
sumed and related independent variables are presented 
in table 37. Of the six independent variables, two ap
proached statistical significance at the 5-percent level; 
one was significant near the 15-percent level. These 
variables explained 30 percent of the total variation in 
the retail value of fruits. Positive effects on retail value 
of fruits consumed were evidenced by the following 
variables: per person income, mother's belief regarding 
how frequently fruits from "other" fruit groups should 
be served, children's attitudes toward peaches, and age 
of mother. Because fruits are high-resource foods and 
relatively expensive, the strong relationship between per 
person income and retail value of fruits consumed by 
the children is not surprising. The degree of mother's 
concern for serving "other" fruits was inversely related 
to the retail value of all fruits consumed and apparently 
to consumption of citrus fruits and tomatoes. The rela
tionship between age of mother and retail value of food 
consumed also was interesting: The children of older 
mothers tended to consume higher retail values of fruit. 

Number of breakfasts missed or skipped by children 
had a deflating effect on retail value of fruits consumed. 
The loss in fruit consumption caused by missing break
fast apparently was not offset by additional use of fruit 
in other meals. 
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ANALYSIS OF VARIABLES RELATED TO THE NUTRIENT 
INTAKES OF PILOT STUDY CHILDREN 

The nutrient intakes of M-NSP children were studied 
in three ways: (1) identification of the pattern of inter
relationships among intakes of various nutrients, (2) as
certainment of the patterns of interrelationships among 
intakes of specific nutrients (vitamins A and C) and 
selected independent variables, and (3) measurement of 
the relationships between selected psychological and 
socioeconomic variables and intakes of vitamin A and 
vitamin C. 

Pattern of Interrelationships Among Nutrient Intakes of 
Maplewood-North St. Paul Children 

Two sets of nutrient intake factor analyses were de
veloped. In the first set, nine nutrient variables were 
used: food energy, protein, calcium, iron, vitamin A, 
thiamine, riboflavin, niacin, and vitamin C. In the sec
ond set, two additional variables, fat and carbohydrate, 
were included. The nutrient values were used without 
transformation. 

Food Energy and Eight Nutrients 

Factor analysis of the M-NSP data (table 38) identi
fied patterns of nutrient intakes of the M-NSP children 
similar to those of the Ohio children.95 In both, the nu
trients appeared to be related essentially through food 
source and meal pattern. 

As in the Ohio analysis, factor I may be appropriate
ly called an "enrichment" or cereal related factor. High 
loadings on this factor were by thiamine, niacin, and 
iron, with moderate loadings by protein and food energy. 
It explained 41 percent of the total variance. 

Factor II also is similar to that obtained in the Ohio 
analysis. With high loadings by riboflavin, calcium, pro
tein, and food energy, this factor can be appropriately 
identified as a milk factor. All four nutrients with high 
loadings on this factor had close association with milk. 
The milk factor explained 24 percent of the total vari
ation. 

Factor III, accounting for 18 percent of the total 
variance, had high loadings by vitamin A and riboflavin. 
The basic association here appeared to be primarily 
through milk, which supplied about 87 percent of the 
riboflavin and 29 percent of the vitamin A in the diets of 
M-NSP children. The high milk consumption rates by 
children resulted in a very strong relationship between 
vitamin A and riboflavin. For purposes of this study, fac
tor III was identified as the vitamin A dominant factor. 

The vitamin C dominant factor, factor IV, had high 
loadings by vitamin C, protein, and food energy and 

explained 18 percent of the total variance. The basic as
sociation appeared to be through meal pattern. The ma
jor source of vitamin C in the diets of the M-NSP chil
dren was citrus fruits. Consumption of citrus fruits oc
curred predominantly at breakfast, although children ate 
some whole oranges for lunch. Typical breakfast pat
terns were citrus fruit, cereal, and milk or citrus fruit, 
egg, toast, and milk. Obviously, a strong cultural in
volvement surrounds the intake of vitamin C. And break
fast appears to be a particularly important meal in chil
dren's diets. 

In summary, our factor analysis revealed that the diets 
of the M-NSP children could be adequately represented 
by these four factors. 

Because of our interest in the generality of our find
ings, we compared the varimax factors in the Ohio and 
M-NSP final solutions. Coefficients of congruence were 
computed for all possible pairs of factors in the two 
analyses. 

A coefficient of congruence equal to 0.94 was found 
between factor I of the Ohio analysis and factor I of the 
M-NSP analysis. This factor was dominant in the diet 
representations of both samples of children studied. 

Factor II of the Ohio analysis and factor II of the 
M-NSP analysis also were found to be essentially the 
same factor. The coefficient of congruence of these fac
tors was very high (0.97). 

Agreement between other sets of factors in the Ohio 
and M-NSP analyses was not so close. There was an 
indication of agreement between Ohio factor III and 
M-NSP factor III (Q = 0.85). The agreement appeared to 
be due to the high loadings on each of these factors by 
vitamin A and riboflavin. However, the level of agree
ment indicated by the computed coefficient of congru
ence was not high. 

It is apparent from the factor patterns obtained from 
the Ohio and M-NSP analyses that most nutrients in the 
diets of both these groups of children can be repre
sented by a minimum of two factors. Of the total avail
able variance in the children's diets, the "enrichment" 
factor and the "milk" factor accounted for 82 percent 
(Ohio) and 65 percent (M-NSP). 

With the exceptions of vitamins A and C, all nutri
ents in this study had high loadings on one or both of 
the above factors. In neither the Ohio nor the M-NSP 
analyses, however, were vitamins A and C found to have 
close relationships with intake of other nutrients, with 
the exception of the food source and meal pattern asso
ciations discussed above. 

Whereas vitamins A and C associated on a single fac
tor in the Ohio analysis, they formed separate factors 
in the M-NSP analysis. This difference in patterns ap-

"'The intercorrelation matrix for the nine variables is presented in tables E-27 through E-29, appendix E. 
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Table 38. Factor analysis* for food energy and eight nutrient intake values for 136 Maplewood-North SL Paul children, 59 Maplewood-North St. Paul boys, 
and 77 Maplewood-North SL Paul girls 

~ 
a, 
C 

C E a, ·;;; :::, 
"C 

15 
·c::; C 0 .;; _g Factor 0 ~ LL. <.) 

All children 
Factor I ................ .434 .472 .095 .771 
Factor II ... ············. .401 .463 .596 .204 
Factor Ill ... ············. -.268 -.325 -.060 -.195 
Factor IV . . . . . . . . . . . . . . . . .458 .478 .085 .160 
Factor V ................ -.267 -.281 .009 .004 

Boys 
Factor . . . . . . . . . . . . . . . . .223 .474 .152 .135 
Factor II ................ -.350 -.429 -.067 -.734 
Factor Ill . ············ ... .465 .361 .071 .080 
Factor IV ................ .283 .301 .454 .253 
Factor V ........... -.412 -.443 -.053 -.083 

Girls 
Factor ........... .445 .447 .118 .792 
Factor II ....... ········· .444 .502 .783 .170 
Factor Ill ................ -.251 -.233 .041 -.246 
Factor IV ················ .233 .410 .021 .190 
Factor V ................ .505 .475 .030 .091 

• Varimax solution. 

parently resulted from different consumption rates for 
milk and vitamin-rich fruits and vegetables by the Ohio 
and M-NSP children. The Ohio children drank less milk 
and ate more fruits and vegetables than the M-NSP 
children (table 21). The effect of milk ingestion on the 
relative nutrient intake in the Ohio analysis was, there
fore, less strong, and vitamins A and C were found to 
associate on a single factor related primarily by fruit and 
vegetable consumption. The reverse was true in the 
M-NSP analysis, where the impact of milk was greater.96 

In both the Ohio and M-NSP analyses, vitamins A 
and C evidenced low association with other nutrients in 
children's diets. Both these nutrients have specific and 
limited food sources. The provision of sufficient calories, 
protein, or riboflavin will not guarantee a satisfactory 
diet: Only intentional and purposeful food selection can 
assure adequate supplies. 

Although factor analyses on problems involving few
er than 100 cases are of limited reliability, we were in
terested in gaining some insight into the possible differ
ences in nutrient intake patterns that might be related to 
sex of child. Separate analyses were performed. Factor 
representations for boys and girls are presented in 
table 38.97 

Aside from the relative contributions to total variance 
made by the factors identified for each group, there was 

96 The relative impact of milk consumption can be illustrated as follows: 
Ohio M-NSP 

Percentage contribution to total riboftavin of 
milk consumed by children . 70 87 

Percentage contribution to total vitamin A of 
milk consumed by children ..... .......................... ...... ........ 21 29 

0 
- a, 
C '-' oc 

cc a, C <.) ~-~ 
C C ·;;; 

C 
:::, ~ 

·e ca .c ca ·e '§ 
C ·e :s~ ·c::; 

~ 
ca .c .!!! ~ C ca :c 8:S > I- ii: z > 

percent 
.207 .694 .208 .804 .122 41 
.105 .288 .653 -.008 .052 24 

-.618 -.160 -.569 -.202 -.002 18 
.023 .217 .130 .231 .411 14 

-.010 -.029 -.164 -.101 .001 3 

.629 .302 .732 .104 .116 25 
-.201 -.686 -.148 -.828 -.084 39 

.165 .260 .114 .068 .598 15 

.118 .047 .406 -.002 .060 12 

.003 -.089 -.293 -.090 -.046 9 

.217 .728 .203 .732 .133 36 

.077 .346 .742 -.028 .005 29 
-.683 -.062 -.456 -.232 .074 15 
-.104 .ll8 -.046 .339 .392 9 

.080 .101 .265 .264 .043 11 

little difference in factor representation of the nutrient 
intakes of M-NSP boys and girls. 

Coefficients of congruence were not computed be
tween sets of factors since factor identity was obvious. 

"Enrichment" factor: Factor II, boys 
Factor I, girls 

Milk factor: Factor IV, boys 
Factor II, girls 

Vitamin A dominant factor: Factor I, boys 
Factor III, girls 

Vitamin C dominant factor: Factor III, boys 
Factor IV, girls 

Except for variable loadings within, the above factors 
differ little from those obtained from factor analyses of 
the full M-NSP sample. We therefore concluded that 
sex does not affect the patterns formed by these nutri
ents. 

Food Energy and Ten Nutrient Intake Values 

The provision of adequate fat and carbohydrates in 
children's diets is not a problem in this country. None
theless, we were interested in examining what effect the 
addition of data on children's intakes of fats and carbo
hydrates might have upon the basic factor representation 

., The intercorrelation matrices for the nine variables for boys and for girls are presented in tables E-28 and E-29, respectively, appendix E. 
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Table 39. Varimax solution for food energy and 10 nutrient intake values 
for 136 Maplewood-North St. Paul children 

Factor 
Item II Ill IV V VI 

Food energy ........... .620 -.341 -.565 -.258 -.170 . 290 
Protein ................ .472 -.455 -.072 -.444 -.255 .509 
Fat .. . .. . .. . ... . .890 -.225 -.199 -.195 -.236 . 120 
Carbohydrates .......... .220 -.284 -.865 -.204 -.032 .282 
Calcium ............... .087 -.092 -.104 -.594 -.042 .051 
Iron ..... . . . . . . . . . . . . . .110 -.757 -.246 -.171 -.179 .091 
Vitamin A .136 -.204 -.015 -.095 -.636 .008 
Thiamine .. . ... .. . ..... .178 -.700 -.113 -.270 -.128 .158 
Riboflavin .............. . 321 -.193 -.154 -.626 -.518 .007 
Niacin ... ... .. ... . . . .. .169 -.795 -.116 .026 -.178 . 205 
Vitamin C ......... ...... 063 -.117 -.128 -.032 .005 .394 

Contribution to total 
variance (percent) ...... 21 28 16 15 11 9 

identified earlier. The factor representation obtained 
from the expanded analysis is presented in table 39.98 

Introduction of fats and carbohydrates as variables 
into the factor analysis did not alter significantly the 
factor pattern obtained. Two new factors over and above 
the four identified in the nine variable analysis were 
obtained. The first had high loadings upon it by fat, food 
energy, protein, and riboflavin. It is essentially a milk, 
cheese, and meat product factor. The second had high 
loadings by carbohydrates and food energy and might 
appropriately be entitled a sugar and starches factor. 
Fats and carbohydrates did not have high loadings on 
any of the four previously identified factors. Although 
adding these variables to the factor analysis expands un
derstanding of the whole diet picture, it provided no 
further help in explaining the low association character
istics of either vitamin A or vitamin C. The independ
ence of these nutrients was supported by this supple
mentary analysis. 

Preliminary Findings Regarding Interrelationships Among 
Intakes of Vitamin A and Vitamin C and 

Selected Independent Variables 

To identify the key variables associated with the nu
trient intakes of certain problem nutrients, factor analy
ses were run with the independent variables and vita
mins A and C only. Similar analyses could have been 
made for the other nutrients, but they were outside the 
scope of this study. 

Prior to performing the analyses, we had to identify 
the independent variables associated with the children's 
intakes of vitamins A and C. It was accomplished by 
calculating the simple correlations between all available 
independent variables and vitamin A and C intakes. In
dependent variables having low correlations with the 
dependent variable were excluded. 

Table 40. Varimax solution for vitamin A and selected independent variables 
for 136 Maplewood-North St. Paul children 

Item 

Vitamin A intake .......................... . 
Mother's belief regarding frequency of service of 
leafy green and yellow vegetables ........... . 
Mother's belief regarding frequency of 
service of "other" fruits ............... . 
Nature of mealtime criticism: nonfood related .. 
Child attitude: peaches .................... . 
Child attitude: Brussels sprouts ............. . 
Child attitude: carrots ..................... . 
Child attitude: cauliflower .................. . 
Child attitude: greens ..................... . 
Child attitude: squash ..................... . 
Mother attitude: cantaloupe ............ . 
Mother attitude: watermelon .............. . 

Contribution to total variance (percent) 

Factor Analysis of Vitamin A and 
Selected Independent Variables 

Factor 
II 

.286 -.398 

-.205 -.044 

-.118 .018 
.051 .127 
.192 -.113 
.636 -.003 
.393 -.057 
.645 .064 
.317 .019 
.587 -.008 
.167 .492 

-.037 .520 
51 22 

Ill 

-.277 

.456 

.480 

.338 
-.311 
-.155 
-.281 
-.100 
-.091 
-.006 

.081 

.013 
27 

The 11 independent variables judged significant for 
further analysis were: 

1. Beliefs of mothers regarding how frequently child 
should be served some food from leafy green and 
yellow vegetables food group 

2. Beliefs of mothers regarding how frequently child 
should be served some food from the "other" fruits 
food group 

3. Nature of mealtime criticism related to nonfood 
activity 

4. Children's attitudes toward peaches 
5. Children's attitudes toward Brussels sprouts 
6. Children's attitudes toward carrots 
7. Children's attitudes toward cauliflower 
8. Children's attitudes toward greens 
9. Children's attitudes toward spinach 

10. Mothers' attitudes toward cantaloupe 
11. Mothers' attitudes toward watermelon 

Although only those independent variables showing 
highest correlation with the dependent variable were in
cluded in the factor analysis, the correlations were gen
erally low.99 The fact that the highest correlations ap
peared primarily from analysis of mothers' and chil
dren's attitudes and not from other family characteristics 
is significant. 

The factor representation obtained in this analysis is 
presented in table 40. These primary factors were identi
fied. 

Factor I. The first factor can be most appropriately 
entitled the child attitudinal effect. Variables having 
high and moderate loadings on this factor included chil
dren's attitudes toward Brussels sprouts, spinach, greens, 
carrots, and cauliflower. Most of these vegetables are 

•• The intercorrelation matrix for the 11 variables is presented in table E-30, appendix E. 
90 The intercorrelation matrix is presented in table E-31, appendix E. 
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good sources of vitamin C. Although it did not have a 
strong loading on this factor, vitamin A bore some re
lationship. 

Factor II. The second factor also is an attitudinal one 
that can appropriately be called the mother attitudinal 
effect. Variables having high and moderate loadings on 
this factor were mothers' attitudes toward watermelon 
and cantaloupe. Of all three factors obtained in the 
varimax solution, vitamin A evidenced the highest load
ing on this factor. 

Factor III. Factor three had moderate loadings by 
mothers' beliefs about frequency of serving leafy green 
and yellow vegetables and "other" fruits, plus criticism 
of children at mealtime. Although related to this factor, 
vitamin A did not show strong association. Factor III 
can appropriately be entitled mothers' concept of essen
tiality of certain foods. 

Among the independent variables associated with 
vitamin A on the above factors, those having greatest 
association were attitudinal variables. The factor analysis 
indicated that children's vitamin A intakes were more 
closely associated with their attitudes toward certain 
high vitamin A-containing vegetables and with their 
mothers' attitudes toward certain high vitamin A-con
taining fruits than they were with any of the socio
economic variables we obtained. In this study, vitamin 
A intake appeared to be primarily associated with child 
and mother food attitudes. 

Factor Analysis of Vitamin C and 
Selected Independent Variables 

Twenty-two independent variables were identified as 
significant for factor analysis with vitamin C: 

1. Education of father (years of schooling completed) 
2. Number of children in family living at home 
3. Total number of moves made by family since 1955 
4. Number of preschool children in family 
5. Number of persons in economic family 
6. Children's participation in the school lunch pro

gram 
7. Family disposable income 
8. Mothers' scores on test of food and nutrition 

knowledge 
9. Children's overall scores on test of food and nu

trition knowledge 
10. Noon meals skipped or missed during week by 

children 
11. Continuing education in home economics by 

mothers 
12. Beliefs of mothers about how frequently child 

should be served some food from the citrus fruits 
and tomatoes food group 

13. Beliefs of mothers about how frequently child 
should be served some food from the milk, cheese, 
and ice cream food group 

14. Nature of mealtime criticism 
15. Children's attitudes toward greens 

100 The intercorrelation matrix is presented in table E-32, appendix E. 

Table 41. Varimax solution for vitamin C and selected independent variables 
for 136 Maplewood-North St. Paul children 

Factor 
Item II Ill IV V 

Vitamin C intake ..... -.188 .300 -.484 .394 -.335 
Education: father ........... -.028 .536 -.081 .001 -.052 
Number children in family .... .972 .031 .022 -.025 .026 
Number moves since 1955 ... .053 .096 .073 -.372 .069 
Number preschool children in 
family .................... .723 -.068 .071 -.062 .042 
Number persons in economic 
family ..................... .962 .030 .014 .014 .051 
School lunch participation ... - .248 .249 --.029 -.113 -.158 
Family disposable income .... .045 .611 -.051 -.091 --.073 
Mother: food and nutrition test 
score ·················· ... .013 .463 .105 .275 -.021 
Children: food and nutrition test 
score . .................... .035 .154 .022 .288 -.099 
Skipped or missed noon 
meals ..................... -.101 .017 .223 -.386 -.152 
Home economics continuing 
education of mother ........ -.216 .126 -.007 .030 -.185 
Mother's belief regarding 
frequency of service of citrus 
fruits and tomatoes ......... .071 --.003 -.023 .013 .511 
Mother's belief regarding 
frequency of service of milk, 
cheese, and ice cream ....... .079 .041 -.395 .079 .016 
Nature of mealtime criticism .. .121 .039 .114 .043 .325 
Child attitude: greens ........ - .012 .217 .055 .346 -.123 
Child attitude: white potatoes .072 -.047 .445 .059 -.076 
Child attitude: squash ....... .070 .072 .042 .140 -.439 
Mother attitude: prunes ...... .067 .029 .502 .045 .059 
Mother attitude: tangerines .. .006 -.071 .454 --.131 .103 
Mother attitude: white potatoes .098 -.260 .208 -.122 -.052 
Father attitude: tangerines . . . - .056 -.138 -.037 .324 .100 
Father attitude: white potatoes .120 -.422 .204 .203 -.202 

Contribution to total 
variance (percent) ....... 37 20 17 14 12 

16. Children's attitudes toward white potatoes 
17. Children's attitudes toward squash 
18. Mothers' attitudes toward prunes 
19. Mothers' attitudes toward tangerines 
20. Mothers' attitudes toward white potatoes 
21. Fathers' attitudes toward tangerines 
22. Fathers' attitudes toward white potatoes 

Several educational, sociological, and economic vari
ables were associated with vitamin C intake. This com
bination is quite different from the set of variables asso
ciated with vitamin A intake, where practically all of 
the variables involved attitudes toward or regarding 
foods. Five primary factors were identified in the vari
max solution (table 41).100 

Factor I. This factor is essentially a family size factor. 
Vitamin C was not highly associated with it. 

Factor II. This factor might appropriately be entitled 
an education/income factor. It had high and moderate 
loadings by family income, schooling of fathers, food and 
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nutrition knowledge of mothers (as measured by the 
test score), fathers' attitudes toward white potatoes, and 
children's vitamin C intakes. 

Factor III. This factor is essentially an attitudinal 
factor that might be called the mother/child attitudinal 
effect factor. Moderate loadings on it were by vitamin C, 
mothers' attitudes toward prunes and tangerines, chil
dren's attitudes toward white potatoes, and beliefs of 
mothers regarding frequency of serving foods from the 
milk, cheese, and and ice cream food group. 

Factor IV. This factor had moderate loadings by vita
min C, children's attitudes toward greens, fathers' atti
tudes toward tangerines, number of noon meals skipped 
or missed by children, and number of moves made by 
the family since 1955. The appearance of fathers' atti
tudes toward fruits and vegetables on this factor, as 
well as on factor I, is notable, particularly since fathers' 
attitudes, although related to children's vitamin C in
takes, did not show any association with children's 
vitamin A intakes. 

Factor V. This factor is essentially a mother/child 
attitude and belief effect factor. Moderate loadings on 
this factor were by beliefs of mothers regarding fre
quency of serving foods from the citrus fruit and tomato 
food group, children's attitudes toward squash, mealtime 
criticism, and vitamin C intake. 

Table 42. Relationships between children's intakes of vitamin A and selected 
independent variables 

Variable 

X1 Vitamin A intake ...... 
X2 Mother's belief regard-

ing frequency of service 
of leafy green and yel-
low vegetables ....... 

X3 Mother's belief regard-
ing frequency of service 
of "other" fruits .... 

X4 Nature of mealtime 
criticism: nonfood 
related ............. 

X5 Child attitude: peaches 
x6 Child attitude: Brussels 

sprouts ............. 
X1 Child attitude: carrots 
Xs Child attitude: 

cauliflower ·········· 
Xo Child attitude: greens . 
X10 Child attitude: 

spinach .......... 
Xu Mother attitude: 

cantaloupe ..... ' .. 
X12 Mother attitude: 

watermelon .......... 
R' 

Beta 
coefficients* 

. 055 

. 089 

- .lll 
.053 

.108 

. 042 

. 019 

.075 

.130 

--.116 

--.194 
.229 

Coefficients Level of 
of partial significance 

correlation (t-test) 

percent 

.060 N.S . 

.094 N.S . 

-.158 10 
. 062 N.S . 

.103 =25 

.047 N.S . 

.019 N.S . 

.082 N.S. 

.135 -15 

-.134 =15 

-.218 2 

• Standardized by dividing each variable by its standard deviation to ac
count for differences in scale. 

""' Approaches. 

56 

It seems apparent from the above factor representa
tion that vitamin C intake by the children in this study 
was associated with two sets of independent variables. 
The first set included essentially education and income 
variables; the second included primarily attitudinal vari
ables. In its association with economic-education vari
ables, vitamin C intake differed from vitamin A intake. 
It also differed from vitamin A intake in its association 
with fathers' attitudes regarding certain fruits and 
vegetables, which were not associated with children's 
vitamin A intakes. 

Measurement of Relationships of Psychological and 
Socioeconomic Variables to Intakes of Vitamin A 

and Vitamin C 

To study more intensively the relationships between 
the children's intakes of vitamins A and C and the inde
pendent variables identified in the previous section, 
linear multiple regressions were computed using these 
variables. Separate analyses were made with vitamin A 
and vitamin C as dependent variables. 

Table 43. Relationship between children's intakes of vitamin C and selected 
independent variables 

Coefficients Level of 
Beta of partial significance 

Variable coefficients* correlation (t-test) 

percent 
X1 Vitamin C intake ...... 
X2 Education: father .067 . 073 N.S . 
Xa Number of family 

moves since 1955 -.115 -.144 =15 
~ Per person income ... .149 .172 - 5 
X:; Mother: food and 

nutrition test score .091 .109 =25 
x6 Skipped or missed 

noon meals .......... -.179 -.022 2 
X1 Mother's belief regard-

ing frequency of serv-
ice of milk, cheese, 
and ice cream ........ -.027 -.033 N.S. 

Xs Nature of mealtime 
criticism: nonfood 
related .............. -.164 -.207 2 

Xo Child attitude: greens .. .115 .143 =15 
X10 Child attitude: white 

potatoes ............ -.198 -.242 1. 
Xu Child attitude: squash .. .197 .243 1. 
X12 Mother attitude: prunes -.071 -.087 N.S. 
X13 Mother attitude: 

tangerines ........... -.205 -.245 1. 
X14 Mother attitude: white 

potatoes ... ········· -.040 -.049 N.S. 
X15 Father attitude: 

tangerines ........... .202 .253 1. 
X16 Father attitude: white 

potatoes ············ -.137 -.162 10. 
R' .449 

• Standardized by dividing each variable by Its standard deviation to ac
count for differences in scale. 

""' Approaches. 



Vitamin A Intakes 

The relationships between the intakes of vitamin A 
by the M-NSP children and selected independent vari
ables are presented in table 42. The 11 independent 
variables used in this model explained 23 percent of the 
total variation in vitamin A intake. Two of the variables 
were statistically signincant at the IO-percent or above 
level; two others were signillcant at the 15-percent level. 
A nfth approached signillcance only at the 25-percent 
level. Although these relationships were not strong, they 
supported the nnding that all key variables having signi
nc~nt effects on vitamin A intakes were attitudinally 
onented. In other words, we found that vitamin A intake 
was most closely associated with the food attitudes and 
experiences of the mothers and children. Attitudes of 
fathers toward food were not signillcant. 

The best approach to improving the vitamin A in
takes of children appears to be programs to increase 
their familiarity and acceptance of dark-green and yel
low vegetables. Further improvement probably could be 
achieved only through changes in mothers' attitudes. 

Vitamin C Intakes 

Results of the regression analysis between intake of 
vitamin C by the M-NSP children and selected inde
pendent variables are presented in table 43. The 15 in
dependent variables in this regression accounted for 45 
percent of the total variation in the dependent variable, 

a relatively high proportion for an analysis based on 
individual observations. Seven of the variables were sta
tistically signillcant at the 5-percent or above level· one 
was signillcant at the IO-percent level. Signillcant 'posi
tive effects on vitamin C intakes were evidenced by the 
following variables: per person income, mothers' scores 
on the food and nutrition test, children's attitudes 
toward,s greens, children's attitudes towards squash, and 
fathers attitudes towards tangerines. Children from 
families with less income per person had lower vitamin 
C intakes than those from families with higher incomes. 
The existence of an income/vitamin C intake relation
ship had been identilled earlier by the factor analyses of 
the Ohio and M-NSP data. Mothers' knowledge about 
nutrition also appeared to enter in, but simple knowl
edge of nutritional facts was not sufficient. Of greater 
importance to children's intakes of vitamin C were 
parental attitudes toward critical foods and children's 
behavior while eating. 
. Findings from the regression analysis suggest that 
unprovement in children's vitamin C intakes might be 
achieved through three approaches: (1) supplements for 
0e family purchasing power available for food, (2) inten
s1ned and expanded programs in nutrition education for 
adults, and (3) specially designed child education pro
grams that focus on the need for inclusion of high vita
min C foods in children's diets, on attitude change 
toward these foods, and on broadening children's experi
ence with these foods. 
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CONCLUSIONS AND IMPLICATIONS 

The basic hypotheses for this study were: 

I. That American children's diets are by the nature 
of normal food source more apt to meet their 
needs for certain nutrients than for others. Be
cause of their low association with other nutrients, 
vitamins A and C are problem nutrients for inclu
sion in children's diets. 

II. That intakes of vitamins A and C, while not close
ly associated with intakes of other major nutrients, 
are associated with certain socioeconomic and atti
tudinal characteristics of children and their fami
lies. 

Findings Supporting the Hypotheses 
Hypothesis I 

Evidence to support this hypothesis was provided by 
findings from the Ohio and M-NSP studies. The factor 
analyses of both the Ohio and M-NSP children's nutrient 
intakes indicated that most nutrients - food energy, pro
tein, calcium, iron, thiamine, riboflavin, and niacin - are 
interrelated and associate primarily on two factors, an 
enrichment factor and a milk factor. 

Unlike other nutrients, vitamins A and C did not 
associate on these general nutrient factors, apparently 
because of unique food sources and meal patterns. In 
the Ohio analysis, these vitamins exhibited a joint factor 
pattern. In the M-NSP analysis, the vitamins formed two 
separate factors. However, vitamin A or C did not asso
ciate closely with the two general nutrient factors in 
either analysis. The independence of vitamins A and C 
causes them to be problem nutrients in children's diets. 

Subsidiary Findings Related to Hypothesis I. Certain 
findings, although not directly supportive to hypothesis I, 
provide supplementary information. 
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1. Average nutrient intakes by children for all nutri
ents analyzed in the Ohio and M-NSP studies 
were within the range of one-third above or below 
the NRC recommended dietary allowances for 
boys and girls of this age group. However, certain 
nutrients, vitamins A and C in particular, evi
denced wide variability in intake and therefore 
were problems to relatively large segments of the 
child population. 

2. Sex of the child had little effect on patterns of 
relationships revealed by factor analysis of both 
the Ohio and M-NSP samples. 

3. Low intakes of vitamins A and C were associated 
with very low ingestions of vitamin-rich fruits and 
vegetables. 

4. Low intakes of vitamins A and C were associated 
with relatively low shares in retail value allocated 
to vitamin-rich fruits and vegetables. 

5. Both the Ohio and M-NSP data indicated that the 
most likely users of nutrient supplements are those 

children who already have adequate nutritional 
diets. 

Hypothesis II 

Evidence to support this hypothesis was provided 
both by factor analyses findings of the Ohio and M-NSP 
data and by regression analyses of the M-NSP data. 

With the exceptions of vitamins A and C, all nutri
ents studied in the Ohio analysis showed greater associ
ation among themselves than with nonnutrient variables. 
Vitamins A and C jointly evidenced a strong relationship 
with one factor, identified as the education/income fac
tor. High loadings on this factor were by family income, 
education of mother, and vitamin A or vitamin C intake. 
Vitamin A and C intakes evidenced greater association 
with the socioeconomic variables of income and mothers' 
education than with other nutrients. 

In the M-NSP analysis, vitamins A and C associated 
in a different way. Vitamin A exhibited primary associ
ation with essentially attitudinal factors, particularly 
children's and mothers' attitudes regarding certain high 
vitamin A-containing fruits and vegetables. Our regres
sion analysis incorporating the 11 variables identified by 
factor analysis indicated that they explained slightly less 
than one-fourth of the total variation in vitamin A in
takes by the M-NSP children. Among these variables, 
only nonfood-related criticism at mealtime and mothers' 
attitudes toward watermelon were significant at the 10-
percent level. These results indicate the need for further 
research. 

Vitamin C associated more closely with two different 
types of factors. One was an education/income factor, 
the other was essentially a mother/child attitudinal fac
tor. The regression analysis of the relationships of 15 in
dependent variables to vitamin C intake identified eight 
that were statistically significant at the 10-percent level. 
The model used explained 45 percent of the variation in 
the children's intakes, an unusually high proportion for 
an analysis of individual consumer behavior. Five of the 
significant variables were attitudinal, one was the income 
measure, another was a meal-skipping item, and the 
eighth was the mealtime criticism variable. 

The results of both the factor analyses of the Ohio 
and M-NSP data and the M-NSP regression analyses 
provided strong support for hypothesis II. Key variables 
influencing vitamin A and vitamin C intakes were in
come, education, parental criticism, and children's and 
mothers' attitudes relating to certain fruits and vegetables. 

Further Consideration of Factors 

Although per person income in the M-NSP families 
varied from $250 to $3,167, this variable had a significant 
effect only on the retail value of fruit consumed by the 
children and on their intakes of vitamin C. It did not 



have an effect on the general level of their food con
sumption, vegetable consumption, or intakes of vitamin 
A. However, food consumption by children from families 
with a relatively larger number of preschool children 
was adversely affected. 

School lunch participation had a favorable effect on 
both the general level of food consumption and on 
vegetable consumption, as measured by the retail value 
data. But the school lunch program apparently did not 
influence the intakes of vitamins A and C. 

In contrast, mealtime criticism regarding nonfood 
activity and the skipping of meals reduced the general 
level of food consumption and adversely affected critical 
vitamin intakes. Finally, all our analyses revealed the 
significance of attitudinal variables to the general level 
of food consumption, fruit and vegetable consumption, 
and vitamin A and C intakes. 

Implications and Potential Applications of Results 

The variety and complexity of the factors entering 
into children's food consumption behavior su(>port our 
argument that study of such behavior requires concomi
tant analysis of family characteristics and attitudes and 
of related social institutions. It is not sufficient to study 
the children's nutrient intakes isolated from possibly re
lated behavioral factors. Measurement of nutrient sup
plies without study of factors related to variations in 
such supplies adds more to the size of libraries than to 
the stock of useful knowledge. If improvements in nutri
tional status are to be made, knowledge of factors perti
nent to such changes must be developed. By obtaining 
information on family income, pertinent education and 
nutritional knowledge of the mothers, children's recogni
tion of mealtime criticism, and child-parent attitudes re
garding foods, we have been able to make at least a 
modicum of progress toward understanding the whys of 
children's food consumption behavior. 

The Independence of Vitamins A and C 

Findings from this study provided increased under
standing of the incidence and nature of certain nutrients 
that are "problem" nutrients for inclusion in children's 
diets. Of particular importance was the unique factor 
patterns of vitamins A and C that appeared when the 
intakes of these vitamins plus food energy and seven 
other essential nutrients were analyzed simultaneously. 
The factor patterns demonstrated that inclusion of vita
min A and C rich foods in children's diets must be in
tentional. It cannot be assumed that because sufficient 
calories, protein, or riboflavin is present in the daily 
diet, sufficient vitamin A and vitamin C also will be 
present. 

Significant proportions of both groups of children in 
this study had very low consumption levels of vitamin
rich fruits and vegetables and "below normal" vitamin A 
and vitamin C intakes. That inclusion of sufficient vita
min A and C in children's diets remains a problem in 

American diets is evidenced by the remarkable similarity 
of the proportions of children falling into low vitamin A 
and C intake groups in the Ohio and M-NSP studies, 
which were made 16 years apart. Approximately one
fourth of all children studied had low intakes of vitamin 
A, and approximately one-third had low vitamin C in
takes. 

Toward Improvement of Children's Diets 

Problems involving segments of any group as large as 
these merit careful search for possible solutions. The 
findings from this study suggest that two major ap
proaches to improving children's vitamin A and vitamin 
C intakes need to be used concurrently. 

Approach I: Improvement in Family Purchasing Power 

Increases in the family purchasing power available 
for food could enhance vitamin C intakes in children. 
But such improvement without accompanying education 
on wise food choice cannot be expected to be very pro
ductive. Income and education are too closely interrelat
ed with vitamin C intake to expect income improvement 
to be sufficient by itself. 

Approach II: Expanded Food and Nutrition Education Programs 

Findings from this study indicate the need for efforts 
in food and nutrition education programs, both adult 
education and child education. 

Special Education Programs Directed Toward Adults. 
In this study, education level and amount of food and 
nutrition knowledge of parents, particularly mothers, 
were sufficiently associated with children's vitamin C in
takes to warrant development of specialized adult nutri
tion education programs to increase parental awareness 
of children's specific nutritional needs and to illustrate 
feasible and economical approaches to meeting those 
needs. 

Should such a program be developed, a second objec
tive should be to include special emphasis on improve
ment of parental attitudes toward certain vitamin-rich 
fruits and vegetables. A third objective should be to 
increase parental awareness of the mother/child inter
relationship in attitudes toward foods of nutritional im
portance to children and of the adverse effects of meal
time criticism. 

Special Education Programs Directed Toward Chil
dren. Children's attitudes toward certain vitamin-rich 
fruits and vegetables were sufficiently associated with 
their nutritional intakes of both vitamins A and C to 
suggest need for expansion of the current nutrition edu
cation programs to include special education in accep
tance of specific foods. Such a special program should 
have two major objectives: to familiarize children with 
unknown or untasted foods and to guide changes in atti
tudes toward certain foods of nutritional importance. It 
is apparent from the results of this study that attitudes 
play a considerable role in children's food consumption 
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behavior. Recognition of the impact of food attitudes 
on eating behavior is important in developing produc
tive education programs. We suggest that the objectives 
of the school lunch program be amended to take these 
findings into account. 

Suggestions for Further Research 

Further Analysis of M-NSP Data 

As stated earlier, one of the primary objectives of the 
present study was to identify and measure the relation
ships between (a) children's nutrient intake and food 
consumption patterns and (b) key variables or sets of 
variables closely associated with certain food consump
tion patterns and nutrient intake levels. Although this 
has been done, several further analyses of the data might 
be undertaken. These include: 

1. Detailed analysis of the family socioeconomic and 
educational characteristics of children who are 
"low", "medium", and "high" fruit and vegetable 
consumers. 

2. Detailed analysis of the reasons given by children 
and their parents for dislike of specific fruits and 
vegetables. Hopefully, such analysis might bring 
initial insight into the nature of food dislike. 

Directions for Further Research 

Our findings emphasize anew the need for more in
tensive research on nutritional problems considered with
in a cultural framework. Important as biological studies 
are to evaluation and improvement of health, such 
studies provide little insight into why people eat what 
they do and how their food consumption patterns can 
be changed. Greater use of existing nutritional knowl
edge as well as expansion of the search for new knowl
edge, particularly on the social science aspects of nutri
tion, is needed. Findings from this study suggest the 
need for research in the following directions: 
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1. Search for and investigation of additional variables 
related to children's intakes of vitamin A 
The results of our analysis indicate that further re
search is needed. Our findings indicate that only a 
relatively small amount of the variation in children's 

vitamin A intakes is associated with variations in their 
consumption of fruits and vegetables or with selected 
variables related to consumption of these foods. Vita
min A intake presents a more complex problem than 
vitamin C intake. More foods and food related vari
ables appear to be involved. Milk and milk products, 
for example, are consumed in relatively large quan
tities by children and are important contributors to 
vitamin A supplies. Consumption of milk, milk prod
ucts, and certain meats (liver) and selected inde
pendent variables thought to be related to consump
tion of these foods need to be studied within the con
ceptual framework presented in this study. 

2. Study of the network of internal and external fami
ly variables related to children's food consumption 
patterns 
As yet we have only minimal knowledge of factors 
related to or determining what children eat or learn 
to eat. Findings from our study indicate that greatly 
expanded research on the mother/child interrelation
ships re~arding food would be fruitful. The mother's 
role as ' change-agent" may be the key to improving 
children's diets for the rest of their lives. 

3. Experimental studies of factors related to expedit
ing and evaluating social changes pertinent to uti
lization of nutritional knowledge 
We have a dearth of experimental research on how 
food habits are created and altered, as well as on the 
social, psychological, and economic factors related to 
them. Research might be developed using our con
ceptual framework with adaptation to make it dy
namic. Social scientists are unanimous in concluding 
that the study of change is highly complex. No single 
science is equipped to handle its many facets; multi
disciplinary teams of experts must be engaged in such 
research. 

4. Research in consumer education 
Our findings reemphasize that knowledge is requisite 
to wise decisionmaking. To make sound nutritional 
decisions, people need not only knowledge of basic 
nutrition and food facts, but also information on how 
to use facts in making everyday decisions. We need 
scientific information on how to motivate people to 
accept the responsibility that nutritional knowledge 
brings to make wise food choices not only for them
selves but also for others. We need more breakthroughs 
like the concept of group dynamics. And we need 
more research that will help us identify the kinds of 
knowledge different groups of people need. Finally, 
we need to study and develop new and exciting ways 
in which to bring sound nutritional knowledge to peo
ple of all ages. 



APPENDIX A. TABULAR SUMMARY: OHIO SUBSAMPLE DATA 

Two classifications, level of disposable family income and sex of child, have been 
considered basic in this analysis. Data presented in appendix A are classified by 
those categories. 

Table A-1. Mean values for certain family and child physio-socioeconomic characteris
tics of Ohio children, by all children, sex, and family income level 

Item 

Age participating 
child (years) • 

Family income before 
taxes (dollars)* 

Number children 
in family . • 

Education of mother 
(years completed) 

All 
children 

10.2 

3,645. 

2.8 

11. 2 

Boys 

10.3 

3,859. 

2.8 

11. 3 

All children by family income 
Under $3,000- $4,000 

Girls $3,000 $3,999 and over 

10.2 10.3 10. 4 10.2 

3,413. 

2.9 3. l 2.6 2.8 

11. 2 9.9 10.8 12.5 

*Mean family income was computed by transformation from coded income information. 
Coding of the original data was: 

Code 0 = less than $1,000 
Code l = $1,000-$1,499 
Code 2 = $1 , 500-$1 , 999 
Code 3 = $2,000-$2,999 
Code 4 = $3,000-$3,999 
Code 5 = above $4,000 

To compute mean income, mid income values were used in all transformations from coded 
value to income, with the exception of code 5. In the latter, analysis of a randomly 
drawn subsample of 20 percent of the total cases coded as 5 on income revealed a mean 
income value for these cases of $5,003. On the basis of this, a value of $5,000 was 
used for final transformation of code 5. 
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Table A-2. Characteristics of Ohio children: percentage of children, by all children, 
sex, and family income level 

Characteristics of 
participating 
children 

Sex 

Age 

Boys 
Girls 

9 years 
l O years • 
11 years . 
12 years 

Grade in school 
Fourth. 
Fifth 
Sixth 

Health status 
Good .• 
Fair ... 
Poor • . . 

Weight status 
Underweight 
Normal weight 
Overweight .• 

School lunch 
Participator 
Nonparticipator • 

Use of nu tri en t 
supplements 

User • . 
Nonuser .•.•. 

All 
All children by family income 

Under $3,000- $4,000 
children Boys Girls $3,000 $3,999 and over 

(N=300) (N=l56) (N=l44) (N=92) ( N=83) (N=l25) 

percent - - - - - - - - - - - - - -

52 
48 

25 
35 
30 
10 

32 
37 
31 

96 
4 
0 

13 
68 
19 

37 
63 

18 
82 

24 
37 
28 
11 

33 
38 
29 

96 
4 
0 

6 
74 
20 

34 
66 

16 
84 

27 
32 
31 
10 

32 
35 
33 

97 
3 
0 

20 
63 
17 

41 
59 

20 
80 

41 
59 

30 
31 
26 
13 

40 
33 
27 

96 
4 
0 

l 7 
68 
15 

36 
64 

12 
88 

53 
47 

l 7 
38 
35 
10 

27 
40 
33 

99 
l 
0 

10 
66 
24 

35 
65 

10 
90 

59 
41 

27 
35 
29 
9 

30 
37 
33 

95 
5 
0 

12 
70 
18 

40 
60 

27 
73 



Table A-3. Family socioeconomic characteristics of Ohio children: percentage of 
children, by all children, sex, and family income level 

All 
All children bt famil! income 

Under $3,000- 4,000 
Family children Boys Girls $3,000 $3,999 and over 

characteristics (N=300) (N=l56) (N=l44) (N=92) (N=83) (N=l25) 

percent - - ------ - - - - -
Family life cycle 

Stage IV 60 59 60 57 66 58 
Stage V . . . . 34 35 35 38 28 36 
Stage VI . . . 6 6 5 5 6 5 

Parental status 
Both parents living 92 93 92 85 95 96 
One parent only 

living • . . . 8 7 8 15 5 4 

Number children in 
family (including 
participating child) 

One. . 14 14 15 11 24 10 
Two. . 39 39 38 34 36 44 
Three. . 23 26 19 28 18 22 
Four . . 11 9 14 7 10 15 
Five • . 5 4 6 9 5 3 
Six. . . 5 4 7 8 5 4 
Seven. . . 2 2 l l l 
Eight and over • l 2 2 l l 

Urbanization 
Farm. . . . . . 18 17 19 29 14 12 
Rural nonfarm. . 22 20 23 33 19 16 
Urban • . . . . . 60 63 58 38 67 72 

Occupation of mother 
Homemaker only. 94 91 97 93 93 96 
Homemaker pl us 

part-time work • . 4 5 2 5 2 3 
Full-time work • * l . 
Occupation unknown 2 4 2 5 

Education of mother 
(years completed) 

3-8 years. . . . . . 22 19 25 39 19 10 
9-10 years . 18 19 16 16 28 13 
11- l 2 yea rs. 35 38 33 36 36 34 
13-16 years. 22 22 23 8 16 38 
17-20 years. . . . . 3 2 3 l l 5 

*Less than 0.5 percent. 
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en _.,. Table A-4. Food consumed by Ohio children: average weekly quantity of food by low, medium, and high food con-
sumers*, by all children, sex, and family income level 

All children by family income 
Food group and All Under $3,000- $4,000 
consumer type children Boys Girls $3,000 $3,999 and over 

Milk 
Low consumers 

Average •.•.• 7.08 7.70 6.63 6.22 6.06 8.55 
Range •.•••. 0-10. 77 0-11.68 0. 16-9. 86 0.16-8.97 0-10.52 2. 48-11. 94 

Medi um consumers 
Average ..••. 12. 91 13. 48 12. 14 11 . 59 12. 49 13.82 
Range .•...• l O • 84- l 4. 81 11.75-15.11 10.07-14.12 9. 19-13. 96 10.68-14.55 12. 14-15. 13 

High consumers 
Average •••.• 19. 21 20.01 18. 28 18. 56 18. 56 19.90 
Range ••..•. 14. 82-34. 50 15. 13-34. 50 14.27-29.01 13.96-34.50 14.60-27.45 14.29-31.64 

Meats, fish, and poultry 
Low consumers 

Average .•.•• 0.73 0. 81 0.66 0.36 0.92 0.99 
Range •••.•. 0-1.6 0-1. 30 0-1.05 0-0.68 0.12-1.32 0.23-1.32 

Medium consumers 
Average . • .•. l. 54 1.69 1.39 l. 15 1.65 1.65 
Range .•.•.• l. 18-1 . 90 1.31-2.01 1.06-1.78 0.68-1.64 1.33-1.98 1.33-2.02 

High consumers 
Average .•.•• 2.49 2.63 2.46 2.22 2.54 2.60 
Range .•••.• 1.91-4.74 2.02-4.74 1.78-3.96 1.65-3.99 2.00-4.74 2.03-3.96 

*Consumer group was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table A-4 (continued). Food consumed by Ohio children: average weekly quantity of food by low, medium, and high 
food consumers*, by all children, sex, and family income level 

Food group and All 
All children bt familt income 

Under $3,000- $4,000 
consumer type children Boys Girls $3,000 $3,999 and over 

Eggs 
Low consumers 

Average ••••. 0.08 0.09 0.06 0.06 0.07 0.09 
Range ••.•.• 0-0.26 0-0.26 0-0.23 0-0.26 0-0.22 0-0.26 

Medi um consumers 
Average ••.• 0.44 0.52 0.38 0.40 0.42 0.48 
Range .•.•.• 0.26-0.61 0.28-0.75 0.24-0.53 0.26-0.57 0.23-0.56 0.26-0.66 

High consumers 
Average .•••• 0.96 1.06 0.82 l.05 0.85 0.95 
Range .•.•.• 0.61-3.66 0.76-3.66 0. 56-1 . 54 0.59-3.66 0.56-1.56 0.67-1.75 

Nuts and legumes 
Low consumers 

Average •••.• 0.01 t 0.01 0.02 0.01 
Range •••.•. 0-0.04 0-0.03 0-0.07 0-0. 10 0-0.08 

Medium consumers 
Average •.••• o. 13 o. 14 0. 13 0. 19 0. 14 0.09 
Range •••••. 0.06-0.22 0.04-0.24 0.08-0.20 0. 10-0.33 0.08-0.23 0.03-0. 15 

High consumers 
Average •.••• 0.56 0.59 0.53 0. 72 0.58 0.40 
Range •.•••. 0.23-2.32 0.25-1.39 0.21-2.31 0.35-2.31 0.23-1.31 0.16-1.31 

*Consumer group was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 

tLess than 0.005 pound. 
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Table A-4 (continued). Food consumed by Ohio children: average weekly quantity of food by low, medium, and high 
food consumers*, by all children, sex, and family income level 

All children b~ famil~ income 
Food group and All Under $3,000- $4,000 
consumer type children Boys Girls $3,000 $3,999 and over 

Cereals 
Low consumers 

Average •...• 2. 11 2.31 l. 92 2.23 2. 18 l. 99 
Range •...•. 0.52-2.68 0.91-2.79 0.52-2.45 1.29-2.81 l .08-2. 84 0.52-2.49 

Medium consumers 
Average •.... 3.07 3.24 2.91 3.35 3. 14 2. 86 
Range •.... 2.68-3.51 2.84-3.73 2.48-3.27 2.85-3.99 2.84-3.52 2.51-3.24 

High consumers 
Average .•.•. 4.53 4.78 4.48 5.01 4.47 4.08 
Range .•.... 3.52-7.57 3.76-7.57 3.30-6.42 4.01-7.57 3. 59-6. l 7 3.24-6.42 

Sugars 
Low consumers 

Average •.•.• 0.28 0.31 0.26 0.26 0.25 0.30 
Range •...•. 0-0.46 0-0.52 0-0. 41 0-0.44 0.02-0.47 0.03-0.45 

Medi um consume rs 
Average •..•• 0.64 0.74 0.55 0.62 0.65 0.63 
Range .•...• 0.46-0.82 0.52-0.97 0.41-0.69 0.45-0.82 0.48-0.86 0.45-0.81 

High consumers 
Average .• . . l. 29 1.45 1.07 1.20 1.34 1.30 
Range ••.•.• 0. 82-3. 16 0. 98-3. 16 0.70-1.66 0.82-2.00 0.87-2. 16 0.81-3.16 

*Consumer group was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table A-4 (continued). Food consumed by Ohio children: average weekly quantity of food by low, medium, and high 
food consumers*, by all children, sex, and family income level 

All children bt famill income 
Food group and All Under $3,000- $4,000 
consumer type children Boys Girls $3,000 $3,999 and over 

Mixed dishes 
Low consumers 

Average •• 
Range . • • 

Medi um consumers 
Average ••••. 0.31 0.27 0.34 0.07 0.28 0.28 
Range .•.•.• 0-0.67 0-0.67 0-0.67 0-0.49 0-0.66 0-0.66 

High consumers 
Average ••... l. 52 l. 50 l.54 l.06 l. 75 l.68 
Range .•••.• 0.67-5.07 0.67-5.07 0.67-4.17 0.56-2.34 0.67-5.07 0.69-2.78 

Fats and oils 
Low consumers 

Average .•.•• 0.06 0.06 0.05 0.05 0.05 0.06 
Range ••••.• 0-0. 11 0-0. 12 0-0. l 0 0-0. l 0 0-0. l 0 0-0. 11 

Medium consumers 
Average •••.• 0.17 o. 19 0. 14 0. 16 0. 16 0.17 
Range •••.. 0.11-0.24 o. 12-0.26 0.10-0.22 0.10-0.23 0. 10-0.24 0.11-0.24 

High consumers 
Average •.••• 0. 41 0.43 0.38 0.44 0.39 0.39 
Range •.•.•. 0.24-1.73 0.26-1. 73 0.22-1.01 0.24-1 .73 0.24-0.92 0.25-0.99 

*Consumer group was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table A-4 (continued). Food consumed by Ohio children: average weekly quantity of food by low, medium, and high 
food consumers*, by all children, sex, and family income level 

Food group and All 
All children bt familt income 

Under $3,000- $4,000 
consumer type children Boys Girls $3,000 $3,999 and over 

Total vegetables 
Low consumers 

Average •.••• 1. 78 2.02 1. 56 1. 32 1.92 2.03 
Range •••.•. 0.10-2.79 0.52-2.98 0.10-2.65 0.10-2.36 0.35-2.98 0.52-2.95 

Medium consumers 
Average •.••• 3.54 3. 72 3.34 3. 27 3. 70 3.57 
Range •.•••. 2.91-4.28 3.03-4.60 2.65-4. 11 2.48-4.03 2.99-4.59 2.97-4.54 

High consumers 
Average •••.• 6.07 6.59 5.46 5.33 6.42 6.29 
Range •••.•• 4.28-10.68 4.65-10.68 4. 13-9.00 4 .08-10. 56 4.61-10.68 4.60-9.97 

White potatoes 
Low consume rs 

Average .•••• 0.57 0.67 0.48 0.55 0.52 0.58 
Range .•.••• 0-1.09 0- 1. 19 0-0.86 0-1.03 0- 1. 00 0-1 .09 

Medium consumers 
Average •.••• 1. 51 1. 51 1.36 1. 52 1.53 1.47 
Range .•.••• 1. 09-2. 00 1.21-2.06 0.87-1.81 1.03-1.98 1.03-2.06 1.09-1.87 

High consumers 
Average ••.•. 3.03 3.30 2.85 2. 98 2.98 3.06 
Range .•••.. 2.01-6.69 2.06-6.69 1. 83-5. 92 2.02-5.92 2.07-6.69 1. 88-6. 12 

*Consumer group was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table A-4 (continued). Food consumed by Ohio children: average weekly quantity of food by low, medium, and high 
food consumers*, by all children, sex, and family income level 

All children bt familt income 
Food group and All Under $3,000- $4,000 
consumer type children Boys Girls $3,000 $3,999 and over 

Vitamin-rich vegetables 
Low consumers 

Average ••••. 0.44 0.50 0.39 0.23 0.54 0.58 
Range •.•••• 0-0.89 0-0.95 0-0. 77 0-0.54 0.12-1.03 0-l .00 

Medium consumers 
Average .•.•. l.38 l.46 l.30 l.03 l.47 l.54 
Range ••••.• 0. 89-1 . 92 0.97-2.06 0. 77- l. 89 0.65-1.54 1.09-2.16 l.01-2.06 

High consumers 
Average .•.•• 3. 12 3. 41 2.78 2.43 3.66 3. 17 
Range .•.•.• l. 92-9. 77 2.10-9.77 l .89-5.42 l. 54-5. 42 2.16-9.77 2. ll-4. 99 

Other vegetables 
Low consumers 

Average ••.•• 0.01 0.01 -- -- -- 0.04 
Range ••...• 0-0.06 0-0.07 0-0.05 -- -- 0-0. ll 

Medium consumers 
Average .•.•. 0.21 0.22 0.20 0. ll 0.17 0.29 
Range .•.••• 0.07-0.42 0.07-0.46 0.05-0.39 0-0.26 0-0.32 0.13-0.51 

High consumers 
Average ••••• l.12 l. 24 l.00 l.06 l. l 3 l.13 
Range .•.••• 0.42-5.09 0.47-5.09 0.42-4.05 0.27-5.09 0.42-4.05 0.51-3.49 

*Consumer group was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table A-4 (continued). Food consumed by Ohio children: average weekly quantity of food by low, medium, and high 
food consumers*, by all children, sex, and family income level 

Food group and All 
All children bt familt income 

Under $3,000- $4,000 
consumer type children Boys Girls $3,000 $3,999 and over 

Total fruits 
Low consumers 

Average .•.•. 1. 33 1.33 1.33 0.98 1. 54 1. 42 
Range •.••.• 0-2.45 0-2.25 0-2.57 0-1 .99 0-2.49 0-2.42 

Medi um consumers 
Average •.•.. 3. 16 3.07 3.25 2. 77 3.29 3.35 
Range •.•••• 2.47-3.94 2.27-3.94 2.57-3.99 2.02-3.36 2.50-4.02 2.57-4.20 

High consumers 
Average •••.• 6.12 6.03 6.21 5.23 6. 12 6.65 
Range •••••. 3.99-12.39 3. 94-11.63 4.09-12.39 3.45-12.39 4.02-10.07 4.31-11.63 

Vitamin-rich fruits 
Low consumers 

Average .•••. 0.19 0. 21 0. 18 -- 0.32 0.44 
Range .•.•.• 0-0.63 0-0.63 0-0. 72 -- 0-0. 77 0-1.03 

Medium consumers 
Average .••.• 1.27 1.20 1.34 0.58 1.37 1.62 
Range .••.•• o. 72-1.88 0.63-1.88 0. 76-1. 92 0-1.26 0. 89-1. 80 1.03-2.57 

High consumers 
Average •.•.• 3.55 3.57 3.52 2.80 3.26 4.07 
Range •••••. 1.90-7.74 1.88-7. 74 2 .06- 7. 18 1.29-5. 77 1. 80- 7. 74 2.62-7.32 

*Consumer group was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table A-4 (continued). Food consumed by Ohio children: average weekly quantity of food by low, medium, and high 
food consumers*, by all children, sex, and family income level 

Food group and All 
All children b~ famil~ income 

$4,000 Under $3,000-
consumer type children Boys Girls $3,000 $3,999 and over 

Other fruits 
Low consumers 

Average •••.• 0.35 0.37 0.32 0.29 0.40 0.32 
Range •.•••. 0- l .01 0-1.01 0-1.03 0-0.87 0-1.03 0-1.01 

Medium consumers 
Average •••.• 1. 55 1. 42 1. 71 1. 55 1. 55 1. 51 
Range •.•.•. 1.03-2.20 1.01-2.01 1.03-2.38 0.87-2. 16 1.03-2.34 1.01-2.06 

High consumers 
Average ••••. 3. 71 3.68 3.72 3.73 4.01 3.44 
Range ...•.• 2.22-9.27 2.03-8.52 2.42-9.27 2.19-9.27 2.42-8.52 2.19-7.35 

*Consumer group was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table A-5. Incidence of nonconsumption by Ohio children by all children, sex, and family income level 

Food 
Type of data, sex, and Meats, 
1 eve l of family fish, and Nuts and Fats and Mixed 
disposable income Milk poultry Eggs legumes Cereals Sugars oils dishes 

Incidence of nonconsumption 

All children 
Number • • . • . • • • . . . . l 5 44 85 0 l 7 138 

Percentage of total children * 2 15 28 - * 2 46 

Boys 
Number •••••••.••• 1 2 23 46 0 0 4 74 

Percentage of total boys • * 1 15 30 - - 3 47 . . 
Girls 

Number .••••• . . . . . . 0 3 21 39 0 l 3 64 

Percentage of total girls - 2 15 27 - * 2 44 

All children 
Under $3,000 

Number • ..•.••..• 0 5 16 21 0 1 2 53 

Percentage of income group. - 5 17 23 - l 2 58 

$3,000-$3,999 
Number •••••••• . . 1 0 ll 22 0 0 3 37 

Percentage of income group. l - 13 26 - - 4 45 

$4,000 and over 
Number ••••••••• . . 0 0 17 42 0 0 2 48 

Percentage of income group - - 14 34 - - 2 38 
--

*Less than l percent. 



Tab1e A-5 (continued). Incidence of nonconsumption by Ohio children by all children, sex, and family income level 

Type of data, sex, and Food grou 
level of family Total White Vitamin-rich Other Total Vi tami n-ri ch Other 
disposable income vegetables potatoes vegetables vegetables fruits fruits fruits 

Incidence of nonconsumption 

All children 
Number .•..••.•.... 0 13 13 82 9 54 35 

Percentage of total 
children •.•...•...• - 4 4 27 3 18 12 

Boys 
Number •••.••..•.. 0 8 6 40 l 25 17 

Percentage of total boys .. - 5 4 26 * 16 ll 

Girls 
Number •..•....... 0 5 7 42 8 29 18 

Percentage of total girls •.. - 4 5 29 6 20 12 

All children 
Under $3,000 
Number .......•.... 0 6 10 31 6 32 12 

Percentage of income group .. - 6 ll 34 6 35 l3 

$3,000-$3,999 
Number .•......•... 0 3 0 28 2 12 10 

Percentage of income group .. - 4 - 34 2 14 12 

$4,000 and over 
Number ......•.•.•• 0 4 3 23 l 10 l3 

Percentage of income group .. - 3 2 18 * 8 10 

*Less than l percent. 
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Table A-6. Nutrient supply from food and supplements: average daily nutrient intake of Ohio children, by all 
children, sex, and family income level 

Average daill nutrient intakes 
Nutrient All Boys Girls All children bl famill income 

children Under $3,000 $3,000- 3,999 $4,000 and over 

Food energy (cal.) 
Average intake •• 2,315 2,482 2,135 2,178 2,292 2,306 
Range .••••• 1,000-4,500 1 ,500-4,500 1,000-3,500 1, 100-4,500 1 ,000-4,000 1,300-4, 100 

Protein (gm.) 
Average intake •• 77 83 71 72 79 81 
Range •.•••• 27-156 39-156 27-119 27-156 46-121 45-144 

Calcium (gm.) 
Average intake •. 1. 1 1.2 1. 1 1.0 1.1 1. 1 
Range ••.••. o. 1-3.0 0.1-2.8 0.1-3.0 0.1-2.8 0.1-3.0 0.3-2.5 

Iron (mg.) 
Average intake .• 13.7 14. 1 13. 2 13. 2 14.8 13.3 
Range •.•.•. 5-116 6-47 5-116 6-59 5-116 6-48 

Vitamin A ( I. U.) 
Average intake •• 6,815 7,475 6,100 5,041 7,514 7,656 
Range . . . . . 700-55,200 1,200-55,200 700-22,600 700-20,200 1,200-55,200 1 ,200-29,400 

Thiamine (mg.) 
Average intake •• 1. 7 1.9 1. 5 1. 5 1. 7 1.9 
Range .••.•. 0.4-21.4 0.7-21.4 0.4-6.6 0. 7-6.3 0.4-21.4 0.5-10.7 

Riboflavin (mg.) 
Average intake •. 2.4 2.5 2.2 2.0 2.2 2.7 
Range •••••• 0. 5- 11 . 6 0. 5-11. 6 0.5-7.4 0.5-5.4 0.5-7.3 0. 8-11.6 

N i a c i n ( mg • ) 
Average intake •• 16.0 18. 2 13.6 12.4 18. 3 17.2 
Range . . . . . 5-325 5-325 5-44 5-36 7-325 6-59 

Vitamin C (mg. ) 
Average intake •• 83.5 87. 1 79.6 64.6 82.9 97.8 
Range ..••.• 8-41 l 11-411 8-269 8-230 11-411 16-271 



Tab le A-7. Nutrient supply from food only: percentage of Ohio children meeting certain 
NRC reco11111ended dietary allowances, intake levels, by all children, sex, and family 
income level 

Nutrient and All children bl famill income 
percentage of All Under $3,000- $4,000 
recormiended dietary children Boys Girls $3,000 $3,999 and over 
a 11 owances met (N=300) (N=l56) (N=l44) (N=92) (N=83) (N=l25) 

- - - - - - - - percent - - - -
Food energy 

33 to 66 •• 4 3 6 7 6 2 
67 to 132 • 90 89 91 87 90 91 
133 to 166. • 5 6 3 5 3 6 
167 to 199. l 2 0 l l l 

Protein 
33 to 66. • • l l l 3 0 0 
67 to 132 • • 47 46 50 60 42 43 
133 to 166. 37 33 41 24 41 43 
167 to 199 •• 12 16 6 10 14 11 
200 to 299. 3 4 2 3 3 3 

Calcium 
O to 32 • • 2 l 3 4 l l 
33 to 66 ••• 11 10 12 11 16 8 
67 to 132 •• 73 71 75 75 67 74 
133 to 166 •• 12 14 9 8 13 14 
167 to 199. l 3 0 l 2 2 
200 to 299 •• l l l l l l 

Iron 
33 to 66. • • 18 13 22 17 10 23 
67 to 132 . • 75 77 74 75 79 73 
133 to 166 •• 7 10 4 8 11 4 

Thiamine 
33 to 66. • . . . l 0 l 0 l l 
67 to 132 • • 41 35 48 44 34 44 
133 to 166. • 30 34 27 26 40 28 
167 to 199. • . . 22 24 20 23 18 24 
200 to 299. • 6 7 4 7 7 3 

Riboflavin 
33 to 66. • . . . 2 l 3 3 2 l 
67 to 132 • • 31 28 33 40 31 23 
133 to 166. • 36 36 36 33 39 37 
167 to 199. . . . 18 18 19 14 15 24 
200 to 299 •• 12 14 9 9 12 14 
300 to 399. l 3 0 l l l 
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Table A-7 (continued). Nutrient supply from food only: percentage of Ohio children 
meeting certain NRC recommended dietary allowances, intake levels, by all children, 
sex, and family income level 

Nutrient and All children by famill income 
percentage of All Under $3,000- 4,000 
reconmended dietary children Boys Girls $3,000 $3,999 and over 
a 11 owances met (N=300) (N=l56) (N=l44) (N=92) (N=83) (N=l25) 

- - percent - - - - - - - -
Niacin 

33 to 66. • • 25 21 28 40 15 19 
67 to 132. 70 71 70 58 78 74 
133 to 166. 4 5 2 l 6 5 
167 to 199 •• l 2 0 l l l 
200 to 299. * l 0 0 0 l . . . 

Vitamin A 
0 to 32 2 l 3 3 4 l 
33 to 66. . . . . 21 17 24 32 13 17 
67 to 132 • • 42 39 46 46 38 43 
133 to 166. 11 13 9 9 13 11 
167 to 199. . 9 9 8 3 13 9 
200 to 299. . . . 10 15 6 5 12 13 
300 to 399. . 4 4 4 2 5 5 
400 to 499. * l 0 0 l 0 . 
500 and above. . l l 0 0 l l 

Vitamin C 
O to 32 6 3 8 12 5 2 
33 to 66 •• . 26 24 27 34 22 22 
67 to 132 • • 41 36 47 39 48 38 
133 to 166. • 15 20 10 12 14 18 
167 to 199. . . . 6 9 4 2 5 10 
200 to 299. . . . 6 7 4 1 5 10 
300 to 399. * 1 0 0 1 0 . . . 

*Less than 0.5 percent. 
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Tab le A-8. Nutrient supply from food and supplements: percentage of Ohio children 
meeting certain NRC recommended dietary allowances, intake levels, by all children, 
sex, and family income level 

Nutrient and All children bt familf income 
percentage of All Under $3,000- 4,000 
recommended dietary children Boys Girls $3,000 $3,999 and over 
allowances met (N=300) (N=l56) (N=l44) (N=92) ( N= 83) (N=l25) 

- - - - - - percent - - - -
Iron 

33 to 66 ••• 17 13 22 17 10 22 
67 to 132. . . . 73 75 70 74 76 70 
133 to 166. • 8 10 6 8 13 4 
167 to 199. * l 0 0 0 l 
200 to 299. * 0 0 0 0 1 . . . 
300 to 399 •• . . l 1 1 l 0 2 
400 and above * 0 1 0 1 0 . . 

Thiamine 
33 to 66. . . 1 0 1 0 1 1 
67 to 132. 37 29 43 41 31 35 
133 to 166 •• 28 32 25 25 36 25 
167 to 199. 19 23 14 20 16 21 
200 to 299. 6 6 7 10 9 2 
300 to 399. • . . 3 4 2 0 3 6 
400 to 499. . . . 2 2 4 2 2 2 
500 to 599 •• l 0 1 0 1 2 
600 and above . . 3 4 3 2 1 6 

Riboflavin 
33 to 66 •• . . . 2 1 3 3 2 l 
67 to 132 • 28 26 30 37 31 20 
133 to 166 •• 33 32 33 32 35 31 
167 to 199. . . . 17 19 15 13 13 22 
200 to 299. 11 12 11 10 12 12 
300 to 399 •• . . 5 6 3 5 4 5 
400 to 499 •• . . 2 2 2 0 1 5 
500 and above 2 2 3 0 2 4 

Niacin 
33 to 66 •• 23 19 27 40 15 16 
67 to 132 •• 61 64 58 52 71 61 
133 to 166. • 6 5 7 4 7 6 
167 to 199 •• 3 4 1 l 3 4 
200 to 299. • . . 6 5 7 3 4 10 
300 to 399. • 1 2 0 0 0 2 
400 and above * l 0 0 * 0 . . 

*Less than 0.5 percent 
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Table A-8 (continued). Nutrient supply from food and supplements: percentage of Ohio 
children meeting certain NRC reconmended dietary allowances, intake levels, by all 
children, sex, and family income level 

Nutrient and All children by family income 
percentage of All Under $3,000- $4,000 
reconmended dietary children Boys Girls $3,000 $3,999 and over 
allowances met (N=300) (N=l56) (N=l44) (N=92) (N=83) (N=l25) 

- - percent - - - - - - - -
Vitamin A 

Oto 32. 2 l 3 3 4 l 
33 to 66. 17 14 22 25 13 14 
67 to 132. . 38 36 38 47 31 35 
133 to 166 • 11 11 10 9 15 9 
167 to 199 • 8 9 8 3 14 8 
200 to 299 •• 15 17 11 9 13 19 
300 to 399 • 6 8 5 2 5 10 
400 to 499 l * 2 2 0 2 . . . . 
500 and above. • • 2 4 l 0 5 2 

Vitamin C 
O to 32. • 6 3 8 12 5 2 
33 to 66. . . . . 23 23 25 33 21 18 
67 to 132. . . . . 39 34 43 38 48 33 
133 to 166 • 14 16 12 10 13 18 
167 to 199 • 8 10 6 3 5 13 
200 to 299. 9 11 5 4 6 14 
300 to 399 •• l 2 l 0 l 2 
400 and above. * l 0 0 l 0 

*Less than 0.5 percent. 
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Table A-9. Intercorrelation matrix for food energy and eight nutrient intake values for 300 Ohio children 

Food Vitamin Thia- Ri bo-
Item energy Protein Calcium Iron A mine fl a vi n Niacin 

Food energy ••••• 1.000 

Protein ••••••• .815 1.000 

Calcium •••.••• .598 .695 1.000 

Iron ••••••.• .661 .602 . 189 1.000 

Vitamin A .•••.• .345 . 379 .343 .255 1. 000 

Thiamine •••.•• .685 .676 .394 .638 .280 l .000 

Riboflavin ••••• .657 .802 .803 .351 . 497 .532 l .000 

Niacin .••••.• .638 .714 .309 .656 .325 . 611 . 491 1 .000 

Vitamin C .•.••• .307 .292 .309 . 174 .378 .269 .333 .219 

Vitamin 
C 

1.000 
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Table A-10. Intercorrelation matrix for food energy and eight nutrient intake values for 156 Ohio boys 

Food Vitamin Thia- Ri bo-
I tern energy Protein Calcium Iron A mine fl avi n Niacin 

Food energy •••••• 1.000 

Protein •••••••• .797 1.000 

Calcium •••••••• .653 .768 1.000 

I ran . . . . . . . . . .674 .612 .255 1. 000 

Vitamin A •••••.• .260 .313 .339 .202 1.000 

Thiamine ••••••• .638 .640 .433 .621 .192 1.000 

Riboflavin •••••. .642 .808 .838 .366 .456 .524 1 .000 

Niacin ••.••••• .611 .710 .386 .644 .228 .560 .504 1.000 

Vitamin C ••••••• .367 .342 .415 . 185 .301 .297 .350 .217 

Vitamin 
C 

1.000 



Table A-11. Intercorrelation matrix for food energy and eight nutrient intake values for 144 Ohio girls 

Food Vitamin Thi a- Ribo- Vitamin 
Item energy Protein Ca lei um Iron A mine fl avi n Niacin C 

Food energy •••••• 1.000 

Protein ••••••.• .782 1.000 

Calcium •••••••• .492 .582 1.000 

Iron . . . . . . . . . .573 .506 .029 1.000 

Vitamin A ••••••• .403 .415 .307 .259 1. 000 

Thiamine ••••••• .681 .656 .281 .599 .339 1.000 

Riboflavin •••.•• • 595 • 743 . 755 . 211 .569 .449 1 .000 

Niacin • ••••••• .555 .620 . 101 .611 .416 .603 .323 1.000 

Vitamin C ••••••• .208 .203 . 174 . 133 .477 .210 .298 . 198 1.000 

00 
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N Table A- 12. Intercorrelation matrix for quantity of food ingested by 300 Ohio children, 10 major food groups 

Total Total meat, Total Total Total Total Total 
fluid fish, and Total nuts and vege- Total Total fats and sugars and mixed 

Food group milk* poultry eggs legumes tables fruits cereals oils sweets dishes 

Total fluid milk* .• 1.000 

Total meat, fish, 
and poultry .•.•• .090 1.000 

Total eggs ••••• • 096 .044 1.000 

Total nuts and 
legumes ••••.•• -. 148 - • 170 -.002 l .000 

Total vegetables •• • 185 • 182 .068 -.070 1.000 

Total fruits •••• .088 .004 .059 -.083 .075 l .000 

Total cereals ••.• -.033 -.020 .003 • 161 .028 -.056 1.000 

Total fats and oils. .051 -.008 .043 .028 • 181 .012 .222 1.000 

Total sugars and 
sweets •.••••• -.068 -.007 -.097 -.044 .029 .028 . 153 .258 1.000 

Total mixed dishes, 
including soups ••• .067 .030 -.038 - • 141 - . 112 .091 -.020 - .149 -.035 1.000 

*Includes cheese in terms of whole milk equivalent 
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Table A-13. Intercorrelation matrix for quantity of food ingested by 156 Ohio boys, 10 major food groups 

Total Total meat, Total Total Total Total 
fluid fish, and Total nuts and vege- Total Total fats and sugars and 

Food group milk* poultry eggs legumes tables fruits cereals oils sweets 

Total fluid milk* •• 1.000 

Total meat, fish, 
and poultry ••••• • 159 1.000 

Total eggs ••••• • 158 .034 1.000 

Total nuts and 
legumes •••.••• -. 147 -.178 .018 1.000 

Total vegetables •• .208 • 141 .033 -. 133 1. 000 

Total fruits •.•• . 152 .032 .061 -.025 . 131 1.000 

Total cereals •••• -.033 -.026 -.013 . 189 -.017 -.061 l .000 

Total fats and oils. .027 .038 .001 -.093 .216 .006 .237 l .000 

Total sugars and 
sweets ••••••. - . 163 -.044 - . 169 -.064 -.013 .060 .233 .313 1.000 

Total mixed dishes, 
including soups ••• .048 -.002 .022 -.015 -.069 -.159 -.009 - . 163 - .116 

*Includes cheese in terms of whole milk equivalent. 

Total 
mixed 
dishes 

1.000 
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Table A-14. Intercorrelation matrix for quantity of food ingested by 144 Ohio girls, 10 major food groups 

Total Total meat, Total Total Total Total Total 
fluid fish, and Total nuts and vege- Total Total fats and sugars and mixed 

Food group milk* poultry eggs legumes tables fruits cereals oils sweets dishes 

Total fluid milk* •• 1.000 

Total meat, fish, 
and poultry ••••• - .041 1.000 

Total eggs ••••• -.047 -.003 1.000 

Total nuts and 
legumes ••••••• -.159 -. 178 -.043 1.000 

Total vegetables •• .115 .189 .063 -.007 l .000 

Total fruits •••• .025 -.019 .071 - . 137 .019 l.000 

Total cereals •••• -.087 -.083 - .051 • 125 .018 - .043 1.000 

Total fats and oils. .059 -. 116 .079 - .061 .093 .025 . 170 l .000 

Total sugars and 
sweets •••.••• .009 -.042 -.071 -.038 .006 -.001 -.072 . 117 1.000 

Total mixed dishes, 
including soups ••• .097 .080 - • 121 - . 272 - . 165 -.021 -.025 - . 129 . l 02 1.000 

*Includes cheese in terms of whole milk equivalent. 
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Table A-15. lntercorrelation matrix for 11 physio-socioeconomic characteristics, food energy, and eight nutrient intake values, 300 Ohio children 

Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Age 1.000 

2. Sex -.014 1.000 

3. Weight .083 .145 1 .000 

4. Grade in schoo 1 .808 .024 .073 1.000 

5. Schoo 1 1 unch 
participation -.022 ~.072 .033 -.004 1.000 

6. Use of nutrient 
supplements -. 123 .036 .063 -.047 .075 1.000 

7. Urbanization -.012 -.051 .032 .052 .376 .147 1.000 

8. Family income 
level ... -.018 -. 149 -.050 .077 -.038 .176 .270 1.000 

9. tlunt>er children 
in family • • 143 .019 .140 -.010 -.008 -.076 -.181 -.083 1.000 

10. Family life 
cycle stage .120 -.025 .068 .089 .029 -.070 -.074 -.001 .404 1.000 

11. Years education 
of mother • -.180 -.010 -. 110 -.048 .045 .168 .190 .382 - .285 - . 139 1.000 

12. Food energy .048 -. 344 -. 116 .090 -.043 .035 .127 .104 - .192 - .035 .073 1.000 

13. Protein . .012 -.323 -. 185 .074 -.024 .094 .235 .187 -.248 -.065 .103 .815 1.000 

14. Calcium . .018 -. 173 -.044 .093 -.024 .105 .170 .160 -.244 -.003 .149 .598 .695 1.000 

15. Iron .. .057 -.253 -.046 .056 -.046 -.010 .016 -.044 -.041 -.008 -.120 .661 .602 .189 

16. Vitamin A -.056 -.164 -.091 .006 -.062 .168 .242 .184 -.175 -.082 . 174 .345 .379 .343 

17. Thiamine .015 -.276 -.064 .022 .004 -.009 .142 -.012 -.048 - .037 -.106 .685 .676 .394 

18. Riboflavin -.012 -.263 -.134 .058 -.072 .143 .190 .192 -.211 -.040 .139 .657 .802 .803 

19. Niacin .019 -.326 -.129 .055 -.087 .118 .149 .216 -. 128 -.033 -.011 .638 .714 .309 

20. Vitamin C -.003 -.073 -. 114 .066 -. 121 .162 .083 .269 -.058 - .033 .144 .307 .292 .309 

15 16 17 18 19 20 

1.000 

.255 1.000 

.638 .280 1.000 

.351 .497 .533 1.000 

.656 .325 .611 .491 1.000 

.174 .378 .269 .333 .219 1.000 



APPENDIX B. METHODS USED IN COLLECTING DATA 

IN MAPLEWOOD-NORTH ST. PAUL PILOT STUDY 

The Sample 

Coverage and Size of Sample 

The universe studied consisted of the total population of fourth grade boys and 
girls from two suburban schools in the greater St. Paul area, their teachers, and their 
parents. Since this was a pilot study, the sample and universe were planned to include 
a minimum of 100 cases. Our anticipated use of factor analysis in the statistical 
analysis of data established this minimum. The available sample from the two schools 
included 153 children: 73 boys and 80 girls. The final sample included 136 children: 
59 boys and 77 girls. Losses in the sample were due to illness and absence during the 
food record collection period. 

Selection of School 

The criteria used for selecting schools were that more than one school be rep
resented and that families of fourth grade children attending the schools exhibit 
sufficiently wide family income differentials to allow consideration of income as a key 
variable in the analysis. Cooperation in the study was solicited and obtained from the 
school administration of Minnesota Independent School District No. 622, which serves the 
suburban communities of Maplewood and North St. Paul. The school system in this dis
trict included 10 grade schools in the spring of 1964. Discussion with administrators 
and study of the school system statistics led to selection of two elementary schools and 
their total fourth grade populations. Both schools were full elementary schools; that 
is, they included kindergarten and grades one through six. We considered North Ele
mentary to reflect a slightly higher family income group than Harmony Elementary, but 
the facilities and staffs of the two schools were judged comparable by the administra
tive staff. The North Elementary total fourth grade population consisted of 67 children 
divided into two classes of 33 and 34. The total fourth grade population of Harmony 
Elementary was 86 children divided into three classes of 29, 29, and 28 children. 

Description of Communities Involved in Study 

Both communities involved in the study are suburban Minnesota communities. Maple
wood is the larger of the two from both area and population standpoints. North St. Paul 
is the older of the two communities, having been incorporated in 1887. Maplewood was 
incorporated in 1957. Total population and median family income statistics for the two 
communities are shown in table B-1. 
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Table B-1. Total population and median family income according to 1960 census* 

Famil 
Total Median Percentage with incomes 

Community population income Under $3,000 $10,000 and over 

Maplewood . . . . 
North St. Paul 

number 

18,519 

8,520 

dollars 

6,927 

7,000 

5.8 

6.5 

percent - -

*Taken from U.S. Bureau of the Census, U.S. Census of Population: 1960. 
Social and Economic Characteristics, Minnesota, Final Report PC(l)-250. 
pp. 187-89. 

15.7 

16.4 

General 
Tables 32-34, 

The two communities are relatively typical of Minnesota urban-fringe area 
communities. Median family income for Minnesota families in such communities in 1959 
was $7,441. l 

Collection of Schedules 

Interview Method 

All information except the fathers' attitudinal response was collected by one 
interviewer using individual or group interview. The fathers' attitudinal responses 
were obtained by leaving a questionnaire for the father at the time of the home inter
view. Instructions for its completion and a request for its return by mail to the 
central research office were included. 

We anticipated that collecting complete and accurate data from the children would 
be a problem. Our pretest information on collection problems, particularly of food 
recall data from children this age, indicated that the following procedures should be 
followed: 

l. Schedules should be carefully explained to children. Time should be allowed 
for questions. 

2. Prior to collection of experimental data, two or three practice sessions in 
use of the food recall record should be arranged. 

3. Use should be made of food models to illustrate usual serving sizes. 

1u.s. Bureau of the Census, U.S. Census of Population: 1960. 
Economic Characteristics, Minnesota, Final Report PC(l)-250. 

General Social and 
Table 70, p. 222. 
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4. A set of typically sized dishes, serving pieces, and measuring equipment should 
be kept on exhibit in each classroom during collection of food record data.2 
The exhibit should be designed to facilitate estimation of serving size. 

5. The school lunch menu for each day should be written on the blackboard. 

6. Pictures of food items listed in the food attitude questionnaire should be 
available for identification of food. 

All of the above procedures were incorporated into our collection of experimental 
data from the children. We encountered no major problems in data collection. 

Solicitation of Parental Cooperation 

Full cooperation by the parents of the children participating in the pilot study 
was essential to the success of our study. To introduce the study to them and to 
encourage their cooperation, a letter from the administrators of the Maplewood and 
North St. Paul schools was sent to them. A copy of it appears on the following page. 

Program for Collection of Schedules 

Information from the children was collected daily by group interview in each 
fourth grade class. The interviewer followed the interview program outlined in 
table 8-2. Collection of data from the Harmony School fourth grade classes was com
pleted in the morning; data from North Elementary children was collected in the 
afternoon. 

21ncluded in the exhibit for this study were: 

l. Small glass (4 ounce juice glass) 
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2. Medium glass (8 ounce glass tumbler) 
3. Large glass (10 ounce glass tumbler) 
4. Small bowl (l/2 cup capacity saucedish) 
5. Large bowl (l cup capacity soup or cereal dish) 
6. Mary Ann measuring set including l cup, 1/2 cup, 1/3 cup, and 1/4 cup 

measures 
7. Measuring spoon set including l tablespoon, l teaspoon, 1/2 teaspoon, and 

1/4 teaspoon measures 
8. Large spoon (conventional serving spoon) 
9. Small spoon (conventional teaspoon) 

Items were labeled as small glass, medium glass, etc., and displayed on a tray. They 
were available for the children to look at and handle at all times. 



LETTER TO PARENTS REGARDING PILOT STUDY PARTICIPATION 

OfflCRS 

u,n. c. w.1n ..... c~1,... 
LelNCI E. ll""l•ld, Cl•l 
l•nell F. Kopp, T, .. ..,_. 

Dear 

NORTH ST. PAUL· MAPLEWOOD SCHOOLS 
INDUINDINT SCHOOL DISTalCT Ne. UZ 

17H N. McK• .... ION 
NOATH ST. PAUL 9, l,IINNESOTA 

777-7401 
W.W. IICHAlDSON. S11PWl.t_..+ 

DlllCToaS .. , .......... ,. 
Arlle M. IC'""'
.,. w. , .......... 

April 8, 1964 

Within the next month, two schools in the North St. Paul-Maplewood School 
District will begin participation in a research study of children's eating habits 
and attitudes relating to food. This study is part of cooperative research be
tween the U.S. Department of Agriculture and the University of Minnesota, 
School of Home Economics. Results from the study will help us considerably 
in understanding what foods our children are eating as well as why they eat 
them. Information of this type will help us immeasurably in learning more 
about how children can be guided in acquiring good food habits when still 
young. Good health in our children is important to all of us. The relationship 
of good eating habits to good health is certainly one of our primary concerns 
both at school and in the home. For this reason, the North St. Paul-Maplewood 
school administration has offered full cooperation to the University of Minne
sota in the carrying out of this study. We are hopeful that you and your fourth
grader will find participation in this study both interesting and rewarding. 

Two schools within the District will be involved in the study. These arc 
North Elementary School and Harmony Elementary School. All of the children 
in the fourth-grades have been asked to participate. Their participation will 
consist of response to questions regarding their eating habits. The question
naires being used have been discussed with us at some length. We believe 
your fourth-grader will enjoy being a part of the study. 

Collection of the data will be done by Miss Lois Lund, research director 
of the project. Miss Lund is a former member of the faculty of the School of 
Home Economics, University of Minnesota, and is currently a Research 
Fellow in Home Economics at the University. Miss Lund is an experienced 
worker in the field of food and nutrition, having taught and carried on research 
for several years in these areas. 

In addition to the data which will be collected in the schools, certain other 
helpful information regarding your child's eating habits can be obtained only 
from you as parents. In order to inconvenience you as little as possible, Miss 
Lund will call on you personally to talk with you about this. She will be phoning 
you sometime between late April and early June to make arrangements to talk 
with you. We sincerely hope that you will extend welcome to her. Your coopera· 
tion plus that of the other parents of children in this study, will help greatly to 
further our understanding of how to safeguard and improve the health of our 
children through good food practices. 

Sincerely, 

~t}~ 
Walter W. Richardson 
Superintendent of 

Schools 
North St. Paul

Maplewood Schools 

i~ic~~ 
Director, Elementary 

Schools 
North St. Paul

Maplewood Schools 
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Table B-2. Outline of program for data collection 

Week 

2 

3 

3 

3 

Day 

Wednesday 

Thursday 

Friday 

Mondayt 
through 
Friday 

Monday 

Thursday 

Friday 

Time 
allowed 

50 minutes 

50 minutes 

40 minutes 

40 minutes 
each day 

60 minutes 

45 minutes 

45 minutes 

Collection program 

1. Introduction to study. 
2. Completion of child record card. 
3. Explanation of food record (FR) data collection. 
4. Explanation of use of food record reminder sheet 

(FRRS) and beginning of record of foods consumed 
during day. Instructions given as to how to 
complete remainder of day's record. 

5. Second FRRS given to children for use beginning 
Thursday morning. 

1. Display of food models and discussion of how to 
estimate size of servings. 

2. Completion of Wednesday FR using Wednesday FRRS. 
3. Evaluation of FRRS sheets begun for Thursday 

record. 

1. Review of the importance of accuracy in 
reporting foods eaten. 

2. Completion of Thursday FR using Thursday FRRS. 
3. FRRS for Sunday and Monday morning records 

given to children. Letter to parents attached 
to FRRS. * 

1. Completion of FR for previous day using FRRS 
from previous day as guide. 

2. FRRS for next day given to children 1 day ahead 
of time needed. 

1. Completion of FR for previous Friday and 
Saturday using FRRS for these days as guide. 

1. Completion of meal practices schedule. 
2. Completion of food and nutrition knowledge test. 

1. Completion of food attitude questionnaire. 

*In order to promote completion and return of the food record reminder sheets, letters 
requesting parental assistance were sent home with the children before each of the 
two weekends within the food record collection period. 

tData collected from this day on were used in the analysis for this study. Earlier 
data were considered practice data. 
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Data from the school records and from the five teachers were collected by individ
ual interview. 

Appointments for home interviews with the mothers were arranged by phone. One 
hour was allocated to each interview. Interviews were completed with the mothers of all 
participating children (136). There were no refusals to cooperate, and we encountered 
no difficulties in obtaining information. Most of the mothers were extremely interested 
in the study and expressed a desire to be advised of the findings. 

The food attitude questionnaire to be completed by fathers of participating 
children was left with the mothers upon completion of the home interview. A letter 
explaining the questionnaire and a stamped envelope for return of the completed 
questionnaire were attached. Followup on unreturned questionnaires was done by letter 
and by phone. 

On the whole, we experienced little difficulty in obtaining response. All of the 
fathers returned completed questionnaires within 3 weeks of receipt of the schedule. 
Completed schedules were edited in the central research office within 2 days. Errors 
and omissions were corrected by telephone or personal contact. 

Period Covered by the Survey 

Data collection began early in April 1964. Collection of data from the children 
required 3 weeks. Information from the teachers and from school records was obtained 
in the 3rd week. Appointments for home interviews were begun in the 5th week, and 
home interviews were completed by mid-June. All data were collected and edited by 
early July. 
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APPENDIX C. DEVELOPMENT OF SCHEDULES USED IN 

MAPLEWOOD-NORTH ST. PAUL PILOT STUDY 

Development of Schedules for Collection of Information on Dependent Variables 

Dependent variables in this study consisted of three measures of food consumption: 
(1) quantities of food ingested by children, (2) nutrient intakes received from foods 
ingested, and (3) retail values of foods ingested. All three measures of food consump
tion originated from a food recall record kept by the children during a specified 
period. The recall record included identification of each food eaten as well as an 
estimate of the amount. 

Brief Review of Commonly Used Dietary Survey Methods 

Since food intake is measurable in physical terms, it should be relatively simple 
to obtain reliable dietary information. Conceptually, this is true; e.g., a record can 
be made of the weight of every food consumed by an individual and an estimation of his 
nutrient intake can be determined from it. Although this system is accurate, it is 
rarely economically feasible for studying the dietary intakes of large numbers of 
people. 

Essentially three dietary survey methods are available for studying children's 
diets: 

1. The food record method. This is a record of food consumed by children at meals, 
with food ingested being recorded at time of eating. Data are recorded in terms 
of actual weight of food ingested. Since the food is weighed, the record 
normally is kept by someone other than the child. 

2. The food recall method. This is a report of food consumed by the child and 
obtained from him or his parent using a questionnaire in an interview. Data 
are obtained by recall of foods consumed as well as estimates of quantities 
consumed. The length of time accounted for by recall varies with the study, 
the age of the child, etc. With grade school age children, the time usually is 
24 hours. 

3. The dietary pattern method. This is a report obtained from the child or parent 
by interview. Data consist of a report of the previous day's food intake, a 
description of "unusual" food intake, and a report of the frequency of eating 
certain foods. 

These methods differ not only in approach, but also in degree of reliability and 
specificity. Comparative studies have been made between the food record and the food 
recall method and between the dietary pattern method and either the food record or the 
food recall method. 

Comparison of the food record and the food recall method generally is made by using 
both methods with the same individuals or comparable samples and then evaluating dif
ferences between responses. Most studies have indicated that these methods yield data 
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which, although not in complete agreement, vary only slightly in terms of mean nutrient 
intakes calculated from them. Good agreement between the two methods has been observed 
with school children (99,148,182) as well as with older individuals (1, 8,107,114, 
177, 182). For purposes of obtaining the dietary information regarding mean intakes of 
groups of people, both methods appear to be reliable and are widely used. However, for 
analyzing the nutrient intakes of individuals, indications are that the two methods are 
not comparable. Whether noncomparability between the methods is due to inherent bias 
in methodology or to methods used in the comparative analysis is open to question. In 
general, comparative studies reported in the literature have dealt only with data from 
7-day records and 1-day recalls. Differences in the individual degree of variance 
within these two sets of data are likely to confound valid comparison. 

The dietary pattern (history) method was originated by Burke (14). It is essen
tially a technique in which a report of 11 normal 11 dietary behavior is sought. Comparison 
of this technique with the food record was made by Young et al. (179, 182) and with the 
food recall method by Stevens et al. (141). Both groups of workers reported lack of 
agreement when uninformed subjects were interviewed and when certain nutrients such as 
vitamins A and C were involved. These workers concluded that, in general, consistent 
estimates of nutrient intake could be obtained by either method when informed subjects 
were used. Huenemann and Turner (77) do not agree. Their recommendation is that the 
food record method (by recall or weighing) be used, particularly when individuals or 
small groups are being studied or when reliable quantitative data are being sought. 

Problems associated with collecting reliable dietary information are not limited 
merely to the selection of a suitable collection method. Two other significant concerns 
are the optimum timing of data collection and the accuracy of respondents' estimations. 

Considerable analysis has been made of the "best" day for data collection, the 
"best 11 set of days, l week against 2 or more weeks, and one season against another. 
Most evidence in the literature indicates that when the mean intake of a group is 
desired, as short a time as l day may be used, providing the sample is sufficiently 
large (2, 21). However, comparison of intakes on individual bases should not be under
taken for such a brief record. The suggested number of days considered optimum for the 
latter purposes ranges from 3 to 28 and more (21, 26,147,181, 190). 

In studies specifically with children, a fair degree of evidence has been gathered 
indicating that, although a 1-day record is efficient, it does not assure valid infor
mation. Extreme variabilities in intakes have been observed by most workers analyzing 
1-day dietaries (127, 145, 162). Tinsley (145), in a detailed study of 1-week versus 
less than 1-week dietary records of school children, recommended that 3 days be accepted 
as the minimum length of time for a fairly satisfactory picture of individual food in
take. If time and money allow, however, her recommendation was that a full week be 
used. Considerable day-to-day variation also was noted by Eppright et al. (55) in a 
study of Iowa children. These workers observed differences in intakes due to nonin
clusion of weekend days. "Failure to include the week-end days in the sample ... (re
sulted) .•. in an over-estimation of the calculated calcium and an under-estimation of 
the calculated protein intakes of the children .... "3 Their recommendation was that 
1-week records be used with children. 

3Ercel S. Eppright, M. B. Patton, A. L. Marlott, and L. H. Hathaway, "Dietary Study 
Methods. V. Some Problems in Collecting Dietary Information about Groups of Children," 
~ournal of American Dietetic Association, 28 (1952), p. 46. 
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Trulson (147), in an extensive study using 252 7-day records kept by 10- to 
12-year-olds in two schools, studied the variability in intake for 1-, 3-, and 7-day 
periods. As might be expected, the standard deviation was greatest in intakes from the 
1-day record and least in those from the 7-day record. The degree of change was influ
enced by the size of the sample and the specific nutrient, as well as by the length of 
time. 

Seasonal differences in dietary intake have been identified in some studies. 
Young et al. (184), studying the diets of New York state school children at two seasons 
of the year, found no significant difference between the fall and spring intakes for 
the majority of the nutrients. Other workers (23, 75, 106, 109, 144, 183) have reported 
significant seasonal differences for certain nutrients. 

In addition to problems associated with the timing of data collection are those 
related to reliable estimation of intake. An excellent summary of the problems of 
reliability of dietary appraisal has been made by Whiting and Leverton (171). As these 
workers point out, errors may occur both in collecting dietary information and in pro
cessing it. Repetition of this material here is unnecessary. But a few studies done 
with children are pertinent. Eppright et al. (55), in studies with 9- to 11-year-old 
Iowa children, evaluated differences in dietary data collection. In one study, they 
evaluated differences between results obtained when the mothers of school children re
corded the foods used during 1 day in estimated servings and in household measures and 
then the same food weighed on scales. These workers observed that: 

When records are being kept by untrained people, it is probably 
as satisfactory to obtain the information on the food items by 
servings as by weight amounts, but in the interpretation, it is 
well to remember that the results obtained from the former pro
cedure are likely to be somewhat higher than those obtained by 
the latter.4 

In further analysis, a comparison of results obtained when records of the same day's 
diets were kept by the mother and by the child revealed no significant differences in 
the final evaluation. 

The problem of possible errors in estimation of serving size made by the subject 
was studied by Young et al. (178). The subjects studied included grade school children. 
Evidence from this study indicates that when food intakes for a group are converted into 
nutritive values, errors due to estimation of serving size contribute little to errors 
in the final figures. If a study of individual intake is to be made, however, errors in 
estimation may be a large source of error, and greater attempts for precision should be 
made. 

Steele et al. (140) studied the use of checked versus nonchecked 7-day records with 
seventh and eighth grade boys and girls. Food records were kept by the children, then 
each food record was checked by a nutritionist in an interview with the child. The 
nutritive values of the checked and unchecked records were then compared. These workers 
found the checked records to be either the same or slightly higher than the unchecked 

4Ibid., p. 47. 
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record for every nutrient. They concluded that "when the nutrient intake of the 
individual is desired, it would seem wise to devote the brief time required to check 
the recorded food intake with the i ndi vi dua 1. "5 

Criteria for Selection of Dietary Survey Method for Pilot Study 

The criteria used in selecting an appropriate method for collecting the dependent 
variables were drawn both from the research findings of other workers in the field and 
from our own experience with the Ohio data. The criteria used in selection of the 
dietary survey method were that it should: 

1. be representative of the as-ingested diets of the children studied. 
2. minimize day-to-day variability in the obtained data. 
3. minimize errors due to inaccuracies by children in estimating quantity intake. 
4. be easily comprehended and quickly completed by children. 
5. maintain continued interest of children. 
6. permit rapid and accurate tabulation of data. 
7. be within the human and material resources available for this study. 

On the basis of these criteria, a modified food recall method was chosen. Further 
decisions regarding the method were that a precollection training session be provided 
for the children, supplemental experimental data be obtained from mothers and from 
school lunch personnel, and dietary records be checked by the interviewer with the 
children immediately after completion of the record. 

Schedules Developed for Collection of Dependent Variable Data 

Forms used in obtaining dietary information about 9- to 11-year-old children 
included the food record, the direction sheet, the food record reminder sheet, and the 
identification of specific foods schedule.6 The first three schedules were developed 
for use by the children, the fourth was for use in the home interview with the mother. 

Food recall records were to be kept by the children for 7 days, beginning with 
Sunday and ending the following Saturday. Since weekend days were involved, a brief 
schedule, actually a shortened version of the food record, was developed. The children 
could carry it with them to use in recording food ingestion when they ate. These food 
record reminder sheets proved to be extremely helpful in aiding some of the children 
to remember what they had eaten. 

One of the major difficulties encountered in developing the food recall schedule, 
as well as other schedules for the children, was the wording of questions and directions 
in such a way that the children would understand. Advice regarding this matter was 
sought from members of the University of Minnesota Institute of Child Development. 

5B. F. Steele, R. E. Franklin, V. L. Smudski, and C. M. Young, "Use of Checked Seven
day Records in Dietary Study," Journal of American Dietetic Association, 27 (1951), 
p. 959. 

6The schedules appear on pages 101-10. 
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Suggestions made by Herbert Pick7 and Mildred TeJ1l)lin8 were of considerable assistance 
in schedule phrasing. Reading comprehension at the 10-year level was evaluated by 
Joan Goins, reading consultant and psychologist for Minnesota Independent School Dis
trict No. 622. The suggestions of these consultants were incorporated into the 
schedules. 

The identification of specific foods schedule was developed as a tool to facilitate 
interpretation of the children's food records. A second function of this schedule was 
to help establish rapport between the interviewer and the mother during the initial 
stages of the home interview. Use of the schedule is self-explanatory. 

Development of Schedules for Collection of Information on Independent Variables 

Independent variables for which information was collected in the study were socio
economic, educational, and attitudinal. A brief discussion of the several schedules 
developed follows. 

Schedules Developed for Use with Children 

Four schedules were developed: the child record card, meal practices schedule, 
food and nutrition knowledge test, and food attitude questionnaire.9 

The child record card was developed primarily for child identification purposes, 
although space was allocated for certain sociological and physiological information. 
The meal practices schedule was designed to provide insight into children's attitudes 
toward certain meals, as well as their evaluation of the amount and nature of family or 
parental criticism at mealtime. Objectives of the food and nutrition knowledge test 
were to evaluate children's understanding of the relation of health and growth to diet 
and the relation of wise food choice to health, to evaluate the level of children's 
knowledge of the relative nutritional value of certain foods high in vitamins A and 
C, and to evaluate the extent to which children recognize certain nutritional fallacies. 
In its final form, the food and nutrition knowledge test was designed to evaluate for 
specific knowledge (questions 1-10) as well as for the ability to apply knowledge to 
problem solution (questions 11-14). Discussion of the food attitude questionnaire is 
presented below. 

7Pick has considerable familiarity with dietary studies on school children. His 
studies in this area have been essentially psychological. 

8Miss Templin is well recognized as a consultant in reading comprehension. She has 
been a major contributor to the study of remedial reading in children for many years. 

9The schedules appear on pages 111-15 and 130-35. 
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Schedules Developed for Use with Teachers 

The schedules formulated to obtain information from the teachers were the existing 
food and nutrition educational programs schedule and the test of nutritional knowledge.10 

By means of the existing food and nutrition educational programs schedule, infor
mation was obtained about the extent, nature, and recency of educational food and 
nutrition experiences provided the children within the school year. The test of 
nutrition knowledge was designed for use with both the teachers and mothers of the 
children. Objectives of the tests were to evaluate understanding of the relation of 
health and growth to the diets of family members, to evaluate knowledge of the relative 
nutritional value of various foods and the ability to make wise food choices, to 
evaluate the extent to which the characteristics and content of nutritionally adequate 
family meals are recognized, and to evaluate ability to recognize food and nutrition 
fallacies. The test selected for use in the pilot study was that developed as part of 
an ongoing regional research project on family food purchase and use.11 

Schedules Developed for Use in Home Interview 

Four schedules were used in interviewing the mothers in their homes: the family 
record card, the family socioeconomic characteristics and household meal practices 
schedule, the test of nutrition knowledge, and the food attitude questionnaire.12 

The family record card was designed to obtain basic sociological and economic data 
concerning the families of participating children. The purpose of the family socio
economic characteristics schedule was to obtain information about family structure, 
organization, social placement, mobility history, and economic situation and family 
knowledge, beliefs, attitudes, and values relating to food. The family income com
ponent of the schedule was a modification of an income schedule developed by the 
Consumer and Food Economics Research Division, ARS, U.S. Department of Agriculture. 

lOThe schedules appear on pages 116-21. 

llThis test was developed as part of the NCM-32 project "Food Purchases and Use by 
Families with Preschool Children." It was developed as a tool for evaluating the 
level of general nutritional understanding of homemakers. Permission to use the test 
was granted by Ercel Eppright, assistant director, Experiment Station, Iowa State 
University, Ames, Iowa, and by Hazel Fox, professor and chairman, Food and Nutrition, 
School of Home Economics, University of Nebraska, Lincoln, Nebraska. 

12The schedules appear on pages 119-29 and 136-41. 
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Development of the Food Attitude Questionnaires 

Food preference and acceptancel3 can be studied from essentially three standpoints: 
simple identification or measurement of food preference or acceptance, analysis of the 
relationships between preference and various physio-socioeconomic characteristics, and 
analysis of the relationships between preference and potential changes in food habits 
or food purchases. In the pilot study, the second approach was used. Information re
garding food preference was obtained in an attempt to explain certain elements of 
children's food consumption behavior. 

Brief Survey of Methods Commonly Used to Measure Children's Food Attitudes 

Although a considerable number of studies of food preference have been made with 
children, most studies have been with preschool children. Few have involved grade 
school children. The methods used to obtain information on children's attitudes about 
foods are dictated in great part by their ages. Methods employed in such studies 
include: 

1. Use of questionnaire with no accompanying interview. Children are asked to 
respond to a list of foods by checking level of preference on a rating scale 
or continuum (52, 89). 

2. Use of checklist or projective questionnaire accompanied by interview. 
Children are asked to indicate preference for various foods. Request for 
indicated preference is made during personal or group interview (11, 36, 
79, 91, 92, 105). 

3. During interview with mother, use of questionnaire to obtain mother's 
evaluation of children's attitudes toward foods. This technique commonly 
is used to obtain information about children 7 years and younger (6, 12, 
13, 42, 79, 94,100,157). 

13The terms acceptance and preference frequently lack definition in the literature. 
They are, at times, used in a completely discriminate manner. At other times, they are 
used interchangeably. Definition of the two terms was made in 1959 and again in 1964 
by the Committee on Sensory Evaluation of the Institute of Food Technologist ("Sensory 
Testing Guide for Panel Evaluation of Foods and Beverages," Food Technology, 19, 
August 1964, pp. 28 and 30). They stated: 

ACCEPTANCE. l) An experience, or feature of experience 
characterized by a positive (approaching a pleasant) attitude. 
2) Actual utilization (purchase, eating). May be measured by 
preference or liking for specific food item. The two are often 
highly correlated, but they are not the same. PREFERENCE. 
l) Expression of higher degree of liking. 2) Choice of one 
object relative to others. 3) Psychological continuum of 
affectivity (pleasantness--unpleasantness) on which such choices 
are based. This continuum is also referred to as that of 
degree of liking or disliking. 

In the present study, food attitude or food preference is being identified. 
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4. Observation of children's eating behavior during mealtime. Observation is 
done by trained observers, who note such things as frequency of eating certain 
foods, order in which foods are eaten, and comments made by children while 
eating (3, 17, 48, 87, 95, 126, 138, 156). 

5. Observation of food conJumption or of food value under ad libitum situations; 
e. g., during school lunch periods. 

a. Observation of food consumption: 
Record is made of the frequency of selecting a particular food item from 
the school lunch line or of actual consumption of foods available in some 
ad libitum regimen (4, 7, 32, 49, 158). 

b. Observation of food waste: 
Record is made of incidence or quantity of food left on plate. This 
technique has been commonly used to evaluate children's acceptance of 
school lunch menus (18, 47, 78, 111). 

Of these methods, only the first two were of particular interest in this study. 
Both involved the use of questionnaires. 

Careful appraisal was made of the various forms of questionnaires used by workers 
in studying food preference. Methods used with adults, as well as those used with 
children, were reviewed. Of particular interest was the series of reports from the 
U.S. Army Quartermaster Food and Container Institute. Through the past 20 years, the 
QMR&E Command has been studying food acceptance and preference by men in the several 
Armed Services. The literature published by this group is extensive. The major 
publications summarizing the methods used and the results are Food Acceftance Testing 
Methodology (117) and Food Preferences of Men in the U.S. Armed Forces 118). Several 
other publications relating to specific methodologies have appeared in the literature 
(51, 80-83, 115, 116, 119, 120-122, 129-132, 136, 160). Studies by workers other than 
the QMR&E Command also are of interest; e.g., the food aversion studies of Wallen, 
Smith, and others (5, 133, 137, 163-165), the "appetite level" studies of Dove (43-46), 
the "food texture awareness" studies of Szczesniak and others (135, 143), and the psy
chological studies of P. T. Young (187-189). 

Criteria for Selection of Method of Food Attitude Measurement 

Earlier research has indicated that children's attitudes toward certain foods can 
be related to their parents' attitudes toward these foods. Therefore, the pilot study 
obtained food attitudinal responses from both the children and their parents. Affec
tive attitudes, such as food preferences, can be measured in several different ways, 
even in alternative uses of the questionnaire technique. Ranking, paired comparison, 
and rating scores or continuums all are useful for one purpose or another. However, 
highly sophisticated ranking and scaling techniques are too complicated for use with 
children. Simple and readily comprehended techniques are best. 

The criteria used in selection of an appropriate method for food attitude measure
ment stipulated that the method selected: 

1. yield results representative of children's attitudes regarding certain foods. 
2. be readily and completely understood and responded to by children. 
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3. be essentially self-explanatory. 
4. be adaptable for use with parents of children. 
5. be within the human and material resources available. 

On the basis of the above criteria, a questionnaire technique without accompanying 
individual interview was selected. The questionnaire was given to the children using 
as direct and simple a group interview technique as possible. Directions were read 
aloud twice before responses were requested. Each food item was read three times while 
children checked their responses. Some children raised questions about certain food 
items. When questions were pertinent, they were answered. Pictures of the foods were 
shown when an identity question arose. Food identification was not a major problem. 

Food attitudinal responses from the mothers were obtained during the home inter
view. Responses from the fathers were obtained by leaving a questionnaire for the 
father to complete and return by mail, as explained in appendix B. 

Food attitude responses were solicited only for certain fruits and vegetables, 
specifically those fruits and vegetables classified as vitamin A- and/or C-rich. The 
scaling technique developed for use on the questionnaire included both affective and 
behavioral statements. Thus, for each food item, response was solicited on the usual 
eating behavior ( 11 always eat it," 11 will eat it, 11 etc.) in addition to the hedonic 
response ( 11 like, 11 11 dislike 11

). Space also was allocated for nonfamiliarity and for 
reasons for disliking a food item. 

Copies of the food attitude questionnaire for the children as well as for the 
parents appear on pages 130-41. 

Review and Pretesting of the Schedules 

Schedules for the pilot study were reviewed at various stages of development by 
several of the U.S. Department of Agriculture Consumer and Food Economics Research 
Division personnel. The primary reviewer was Sadye Adelson, Chief of the Food Con
sumption Branch. General review also was made by I. T. Noble, professor and head, 
Division of Foods, and R. J. Sirny, professor and head, Division of Nutrition, Uni
versity of Minnesota, School of Home Economics. A pretest of the full set of schedules 
with a small group of children, their teachers, and their families was undertaken be
fore final printing of the schedules and arrangements for data collection were 
completed. Arrangements for the pretest group were made with the administration of 
the Maplewood-North St. Paul school system. This group of fourth grade boys and girls 
was constituted to reflect extremes in reading ability and comprehension, mental 
aptitude, and family socioeconomic background. 

We experienced no major difficulties in collecting data from the children, their 
teachers, or their parents. Analysis of the pretest data indicated that the schedules 
would provide the information we sought. Minor changes, including some rearrangement 
in question order, were made. No significant changes were necessary. 

Copies of Schedules Developed 

The schedules developed for use in the pilot study follow. Schedule coding is: 
First letter(s) in the coding system identifies interviewee or respondent; e.g.~ C-child, 
M-mother, etc. The second series of letters identifies the specific schedule by the 
first letter of major words. 
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School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Name 

SCHEDULE 1. FOOD RECORD 

Food Consumption Behavior 
of Children 

FOOD RECORD 

File No. c----------------- ( 1-4) 

School ____________ _,('----'5i Date , 1964 
_M_o_n_t~h---~D~a_y __ _ 

Teacher's Name _________ ...,_(_,6) 

Remember to write down everything you ate and. drank from the time you 
got up yesterday morning, until the time you got up this morning. You do 
not need to write down the amount of water you drank during the day, but 
do remember such things as: Milk or sugar on your cereal 

butter or jelly on your bread or toast 
frosting on your cake 
soda pop, Kool-aid, Fizzies, etc. 
Vitamin pills (if you take them) 

YESTERDAY WAS· (circle one) SU M TU W TH F SA 
1 2 3 4 5 6 7 

Amount Eaten 
Kind of Food and Drink or Drunk 

After I got up yesterday morning 
and before breakfast, I ate and 
drank 

For breakfast yesterday morning, 
l ate and drank 

Between breakfast and my noon 
meal yesterday, I ate and drank 

C-FR 
3/15/64 

DO NOT WRITE 
IN THIS SPACE 

'coi ____ Eocte 
1-4 

5 

6 ' 

21 I 

DO NOT WRITE 
HERE -- -· 

C.F. LC. 
-

---

-- -

--

11 

r----
1------
~------
I, :, 
p 
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SCHEDULE l (continued). FOOD RECORD 

- 2 -

Amount Eaten 
Kind of Food and Drink or Drunk 

For my noon meal yesterday, I 
ate and drank 

Between my noon meal and my 
evening meal yesterday, I ate 
and drank 

For my evening meal yesterday, 
I ate and drank 

102 

C-FR 
3/15/64 
File No 
DO NOT WRITE 

HERE 

C.F. F.C. 



SCHEDULE l (continued). FOOD RECORD 

- 3 -

Amount Eaten 
Kind of Food and Drink or Drunk 

Between my eveing meal and the 
time I went to bed last night, 
I ate and drank 

After I went to bed and before 
I got up this morning, I ate 
and drank 

YESTERDAY, I played outside hours or minutes 

If you went to school YESTERDAY, did you buy hot lunch at 

the school cafeteria? YES NO 

C-FR 
3/15/64 
File No. 

DO NOT WRITE 
HERE 

C.F. F.C .. 

Col. Code 

24-25 

22 

103 



104 

SCHEDULE 2. DIRECTIONS: FOOD RECORD REPORTING 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

DIRECTIONS: FOOD RECORD REPORTING 

C-FR-Dir. 
3/15/64 

WE WANT TO FIND OUT WHAT KINDS AND HOW MUCH FOOD CHILDREN ARE EATING 
AND DRINKING. YOU CAN HELP US DO THIS. WE ARE ASKING YOU TO KEEP A RE
CORD OF WHAT YOU EAT AND DRINK FOR ONE WEEK. 

HERE IS HOW TO DO THIS: 

FIRST: THINK BACK OVER WHAT YOU ATE YESTERDAY. WRITE DOWN ON YOUR 
FOOD RECORD SHEET EACH FOOD AND DRINK YOU ATE. START WITH WHAT 
YOU ATE YESTERDAY MORNING. DESCRIBE EACH FOOD AND DRINK AS WELL 
AS YOU CAN. FOR EXAMPLE, WRITE TOMATO SOUP AS CREAM OF TOMATO 
SOUP. WRITE CHICKEN AS FRIED CHICKEN. WRITE POTATOES AS MASHED, 
FRENCH FRIED, OR BOILED, ETC. WRITE CAKE OR COOKIES AS CHOCOLATE 
CAKE, SUGAR COOKIES, ETC. 

SECOND: WRITE DOWN HOW MUCH YOU ACTUALLY ATE OF EACH FOOD AND DRINK. 
IT IT IMPORTANT THAT YOU WRITE DOWN ONLY HOW MUCH YOU ACTUALLY 
ATE OR DRANK, NOT THE AMOUNT SERVED ON YOUR PLATE-. -

HERE IS WHAT YOUR FOOD RECORD SHOULD LOOK LIKE: 

After I got up yesterday morning and 
before breakfast, I ate and drank 

For breakfast yesterday morning, 
I ate and drank 

Between breakfast and my noon 
meal yesterday, I ate and drank 

For my noon meal yesterday, I ate 
and drank 

KIND OF FOOD AND DRINK AMOUNT 



SCHEDULE 3. FOOD RECORD REMINDER SHEET 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

FOOD RECORD REMINDER SHEET 

C-FRRS 
3/15/64 

NAME: DAY (Circle one): Su M Tu W Th F Sa -----------------
Child file no. : DATE: 1964 ------------- Month Day 

WRITE DOWN AFTER EVERY MEAL AND BEFORE YOU GO TO BED, WHAT AND HOW 
MUCH YOU HAVE EATEN SINCE THE LAST MEAL YOU ATE. BRING THIS SHEETT() 
SCHOOL WITH YOU TOMORROW. IT WILL HELP YOU REMEMBER WHAT YOU ATE 
AND DRANK. 

Kind of Food and Drink Amount Eaten 
or Drunk 

After I got up this morning and 
before breakfast, I ate and drank 

For breakfast this morning, I 
ate and drank 

Between breakfast and my noon 
meal today, I ate and drank 

For my noon meal today, I ate 
and drank 
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SCHEDULE 3 (continued). FOOD RECORD REMINDER SHEET 

C-FRRS 
3/15/64 

Kind of Food and Drink Amount Eaten 
or Drunk 

Between my noon meal and my 
evening meal today, I ate and drank 

For my evening meal today, I 
ate and drank 

Between my evening meal and the 
time I went to bed tonight, I ate 
and drank 

After I went to bed and before I went 
to sleep, I ate and drank 

TODAY. I PLAYED OUTSIDE HOURS OR MINUTES. ------------ -------



SCHEDULE 4. FOOD RECORD: IDENTIFICATION OF SPECIFIC FOODS 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

FOOD RECORD: IDENTIFICATION OF SPECIFIC FOODS 

Child File No. : C -------

M-FR-FI 
3/15/64 

As you know, your child has been participating in a study in which he was asked to 
record what he ate and drank for a period of one week. In order to fully use the in
formation all the children have given us, we need to be very certain that we under
stand exactly what kinds of food and drink were consumed. For example, we know 
that your child drank milk. Knowing this is helpful, but knowing which type of milk 
your child drank - - regular, extra rich, skim, or 2% - - is even more helpful to us. 

We have made a list of the foods which the children wrote down on their records but 
did not fully identify. Not all of these foods, of course, appeared on your child's 
records. I am going to ask you to give me information only for those foods which 
your child listed and about which we have question. Any information which you can 
give us about these foods -- brand name, recipes, etc. -- will be very helpful. 

FOOD OR DRINK IT EM BRAND NAME OTHER INFORMATION 

DAIRY PRODUCTS: 

Milk, for drinking ________________________ _ 

, for cooking ____________________________ _ 

Cream, on cereal -----------------------------
0th er 

Cheese,----------------------------------

Chocolate drink ------------------------------
Ice cream,--------------------------------

Ice milk, ---------------------------------

Sherbet, _________________________________ _ 

Eggs (individually served) SIZE _____ _ 

If fried, what cooking fat? _________ ; how much? _______ _ 

FATS AND OILS: 

Table fat: 

Butter ---------------------------------
Marg a r in e ______________________________ _ 
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SCHEDULE 4 (continued). FOOD RECORD: IDENTIFICATION OF SPECIFIC FOODS 

- 2 - FR-MFI 
Child File No. C -

FOOD OR DRINK ITEM BRAND NAME OTHER INFORMATION 

Cooking fat: _____________________________ _ 

Salad Oil: ______________________________ _ 

MEATS: 

Beef: Grade usually purchased _________ _ 

Beef hamburger: _________________________ _ 

regular hamburger ______________________ _ 

ground beef _________________________ _ 

lean ground beef _______________________ _ 

Liver: --------------------------------
beef -------------------------------
calves ------------------------------
pork ______________________________ _ 

Bacon: --------------------------------
thin sliced -----------------------------
thick slices ----------------------------

Fish (variety, type) 

VEGETABLES: (Obtain form: fresh, canned, frozen, dehydrated) 

Potatoes, mashed -------------------------
plain --------------------------
with milk ------------------------
with milk and butter --------------------



SCHEDULE 4 (continued). FOOD RECORD: IDENTIFICATION OF SPECIFIC FOODS 

- 3 -

FOOD OR DRINK ITEM BRAND NAME 

FRUITS: (Obtain form: fresh, canned, frozen, dried) 

FR-MFI 
Child File No. C -

OTHER INFORMATION 

FRUIT JUICES, AND DRINKS: (Obtain form: fresh, canned, frozen, bottled) 

CEREALS: 

Quick breads: ----------------------------

Yeast breads: 

Breakfast cereals: 

Baked products (cakes, cookies, pies) 

SUGARS AND SWEETS: (Include candies, frostings) 
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SCHEDULE 4 (continued). FOOD RECORD: IDENTIFICATION OF SPECIFIC FOODS 

- 4 -

FOOD OR DRINK ITEM BRAND NAME 

MISCELLANEOUS ITEMS: 

FR-MFI 
Child File No. C-

OTHER INFORMATION 

Vitamin supplements _______________________ _ 

Puddings: ____________________________ _ 

Gelatin: 

Pickles: -----------------------------

Chili: -------------------------------
Soups: -------------------------------

Mixed dishes: ---------------------------

UNLISTED ITEMS: 

RECIPES FOR MIXED DISHES (Obtain proportions of ingredients and yield. ) 



--

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

·Food Consumption Behavior 
of Children 

CHILD RECORD CARD 

D RITE IN THI ACE 
NAME ______________________ _ Child File No. C - ( 1- 4) 

SCHOOL (5) GRADE 

TEACHER'S NAME (6) 

PARENT'S NAME --------------------
HOME ADDRESS: (Apt. No. ) 

(street) 

city 

CHECK WHETHER YOU ARE A BOY D 
GIRL D (7) 

DO NOT WRITE BELOW THIS LINE 

School record information: 
Child's full name 

Parents' full name 

Home address: 
street (apt) 

Telephone No. ______________ _ 

City 

Parent File No. P----------1 
Teacher File No. T-

County 

Age of child __________ (8-9) Birthday 
--.--.( Y,...e_a_r__,),-----.("T"M..,,.o-n---=t...-h ...... ) -------,-,( n~a-y...,).---

Height~ __________ ( 10-12) 
feet inches 

Weight __________ pounds ( 13-16) 

State of health _______________ ( 1 7) 

Mental aptitude ______ ~~---~--(18-21) 
IQ (test used) 

C-RC 
3/15/64 

DO NOT WRITE 
IN THIS SPACE 

Col. Code 

1-4 

5 

6 

7 

8-9 

10-12 

13-16 

17 

18-19 

20-21 

(./) 

n 
:r: 
rT'1 
CJ 
C: 

' rT'1 

(J1 

n 
:r: ...... 
' CJ 

;a 
rT'1 
n 
0 
;a 
CJ 

n 
)::, 
;a 
0 
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SCHEDULE 6. MEAL PRACTICES 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

MEAL PRAG TICE s 

Name ________________ _ 

School _______________ ( 5) 

Teacher's name ____________ (6) 

DRAW A CIRCLE AROUND YOUR ANSWER. 

1. Which meal of the day do you like best? 

1. I like breakfast best. 

2. I like my noon meal best. 

3. I like my evening meal best. 

4. I like all three meals the same. 

File 

Date 

No. c-

Month Day 

2. Do your parents or your family criticize you for 
how you eat it? 

what you eat or 

1. Yes 

2. No 

3. If your parents or family criticize you, why do th ey do so? (You 
may circle more than one.) 

1. For eating too slowly. 

2. For eating too fast. 

3. For playing with my food. 

4. For not eating everything served on my plate. 

5. For not eating some foods served on my plate. 

6. For not eating what is "good for me". 

7. For eating too little. 

8. For eating too much. 

9. For not using good table manners. 

10. For talking too much at the table. 

11. For other reasons (Tell what they are)_ 

4. If your parents or family criticize you, how often do they do so? 

1. At every meal I eat with my family. 

2. Not very often. 

( 1-4) 

1964 

C-MP 
3/15/64 

DO NOT WRITE 
IN THIS SPACE 
Col. Code 

1-4 

5 

6 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 



SCHEDULE 7. CHILDREN: FOOD AND NUTRITION KNOWLEDGE TEST 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

FOOD AND NUTRITION KNOWLEDGE TEST 

Name File No. c- ( 1-4) --------------
School ___________ -'(--'-5) Date-.-.--....,...--------' 1964 

Month Day 
Teacher's Name (6) -------~~ 

DRAW A CIRCLE AROUND YOUR ANSWER TO EACH QUESTION. 

1. Will what you eat when you are young make any difference in how 
healthy you will be when you grow up? 

(1) YES (2) NO 

2. ls it better to eat a little bit of many different kinds of food than 
a lot of only a few foods? 

(1) YES (2) NO 

3. Should everyone take vitamin pills to stay healthy? 

(1) YES (2) NO 

4. Do you have to eat any vegetables if you drink lots of milk? 

(1) YES (2) NO 

5. Will eating lots of spinach make you grow to be very strong? 

(1) YES (2) NO 

6. Should everyone eat some green or yellow vegetables every day? 

(1) YES (2) NO 

7. Will eating a bowl of breakfast cereal each morning help you be 
good at sports? 

(1) YES (2) NO 

C-FNKT 
3/15/64 

DO NOT WRITE 
IN THIS SPACE 

1-4 

5 

6 

1 

2 

3 

4 

5 

6 

7 
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SCHEDULE 7 (continued). CHILDREN: FOOD AND NUTRITION KNOWLEDGE TEST 

- 2 -

8. Is it important to eat breakfast every day? 

( 1) YES (2) NO 

9. Should everyone eat some sugar each day for energy? 

( 1) YES (2) NO 

10. Would a fresh orange be good choice for dessert at lunch? 

( 1) YES (2) NO 

11. Tom and James were each given a white mouse as a present. Tom 

fed his mouse on sweet rolls, eggs and milk. James fed his mouse 

on enriched white bread and butter, eggs, orange juice and milk. 

One day Tom noticed that his mouse was not growing as well as 

James', nor did his mouse seem as healthy and active as James' 

mouse. Tom wondered what was wrong with his mouse. When he 

asked his teacher about it, she told him mice need the same kinds 

of food to eat every day as do children. 

If you were Tom, what foods could you feed your mouse to make him 
well again? 

CIRCLE ONLY TWO FOODS 

(1) COTTAGE CHEESE 
(4) DOUGHNUTS 

(2) GRAPEFRUIT JUICE 
(5) TOMATOES 

(3) ORANGE POP 
(6) HAMBURGER 

C-FNKT 
3/15/64 
File No. 

DO NOT WRITE 
IN THIS SPACE 

8 

9 

10 

Total 
Q 1-10 

% 
Q 1-10 

Col. 22-23 

11 



SCHEDULE 7 (continued). CHILDREN: FOOD AND NUTRITION KNOWLEDGE TEST 

- 3 -

12. Mary is helping her mother plan the family dinner. This is the 
menu they planned: 

Meat Loaf 

Baked Potato Butter 

White Bread 

Applesauce with Cookies 

Milk 

If you were to take out or add anything to this menu, what would 
you take out or add? 

1. ----------------------------
2. 

13. Do you think Mary and her mother planned a good dinner? 

( 1) YES (2) NO 

14. Jane does not like grapefruit. Jane eats good meals and she knows 

it is important to choose the right fruits and vegetables in her 

meals. If you we re Jane, which of the following foods do you think 

would be good substitutes for grapefruit? Circle ALL of the foods 

you would choose. 

(1) ORANGES 

(2) ORANGE JUICE 

(3) APPLES 

(4) APPLE JUICE 

(5) APRICOTS 

(6) PEARS 

( 7) TANGERINES 

(8) SLICED PINEAPPLE 

C-FNKT 
3/15/64 
File No. 

DO NOT WRITE 
IN THIS SPACE 

12. 1 

12. 2 

13 

14 

Total 
Q 11-14 

% 
Q 11-14 

Col. 24-25 

T 

% 

Col. 26-27 
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SCHEDULE 8. TEACHERS: EXISTING FOOD AND NUTRITION EDUCATIONAL PROGRAMS 

SCHOOL OF HOME ECONOMICS 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

EXISTING FOOD AND NUTRITION EDUCATIONAL PROGRAMS 

We are interested in the amount of exposure children have to food and nutrition information 
and the utilization of such information toward the selection of a good diet. We are asking you, 
therefore, to tell us about the programs you or your school undertake during the year for the 
purpose of teaching your pupils about food and nutrition. 

DO NOT WRITE 
IN THIS SPACE 

Grade -------------- File No ._T_-___ ~(l'----4..,_) 1-4 

School __________ ~(_5~) _ Date ---------- 5 

Teacher's Name ______ ___,(_6_,_) __ 6 

1. Do you teach a food and nutrition unit of any type in your grade during 
the school year? YES NO 1 

a. IF NO: Is such a unit covered by some other person or group in 
your school? YES NO la 

IF YES by whom? 

(go on to question 2, page 2) 

b. IF YES: Have you already covered the food and nutrition unit for 
your grade? YES NO lb 

When was the unit covered? Date ----------
2. What are the major objectives of your food and nutrition 

unit? 
(a) ____________________ _ b2a 

(b) ___________________ _ b 

(c) ____________________ _ 
C 

(d) ___________________ _ d 

(e) ___________________ _ e 

3. What are the major topics or points emphasized? 

(a) ____________________ _ b3a 

(b) ___________________ _ b 

(c) ___________________ _ 
C 

(d) ___________________ _ d 



SCHEDULE 8 (continued). TEACHERS: EXISTING FOOD AND NUTRITION 
EDUCATIONAL PROGRAMS 

-2-

4. How many hours per week do you spend on the teaching 
of food and nutrition in your grade? 

Hours per week: ___ hours 

Weeks per year: ____ weeks 

5. What type of presentation do you use? 

__ l. Primarily discussion 

2. Primarily reading 

3. Primarily audio-visual (films, T. V., etc.) 

4. Audio-visual and discussion 

5. Reading and discussion 

6. Reading, simple experimental projects, and 
discussion 

7. Reading, simple experimental projects, 
audio -visual and discussion 

8. Other: ------------------
6. How do you evaluate the outcome of the food and nutrition 
unit taught? 
(a) ____________________ _ 

(b) __________________ _ 

(c) ____________________ _ 

2. Does your school have a school lunch program? YES NO 
If YES: 

a. What is the cost of the lunch? _________ _ 

b. Who is the person in charge of the school lunch program 
in your school? 

1. dietitian 
2. home economist (other than dietitian) 
3. teacher (specify subject taught) ________ _ 
4. cook (specify former work experience) ____ _ 
5. homemaker 

c. Are any nutrition education programs available to your 
pupils as a result of the school lunch program in your school? 

YES NO 
If YES, describe them: 
(!) ____________________ _ 
(2) ____________________ _ 
(3) _____________________ _ 

DO NOT WRITE 
IN THIS SPACE 

b4 

b5 

b6a 

b 

C 

2 

2a 

2h 

2c 

2r 1 

2 
3 
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SCHEDULE 8 (continued). TEACHERS: EXISTING FOOD AND NUTRITION 
EDUCATIONAL PROGRAMS 

-3-

3. Where did you obtain your knowledge of food and nutrition? 

_____ 1. Elementary school 

_____ 2. Junior high school home economics classes 

_____ 3. Senior high school home economics classes 

_____ 4. College or university home economics classes 

_____ 5. College or university classes 
(non-home economics) 

_____ 6. Post college education (specify) _______ _ 

_____ 7. Special food and nutrition classes, 
non-collegiate: (specify) __________ _ 

_____ 8. Self-education (describe briefly) _______ _ 

DO NOT WRITE 
IN THIS SPACE 

3.1 

2 

3 

4 

5 

6 

7 

8 



SCHEDULE 9. TEACHERS AND MOTHERS: TEST OF NUTRITION KNOWLEDGE 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

T-M-FNKT 
3/15/64 

File No. 
Date ----------

TEST OF NUTRITION KNOWLEDGE>!< 

Some statements concerning nutrition are given below. Please indicate whether or 
not you think a statement is correct or false. Circle "T" for true and "F" for false. After 
you have reached this decision, please indicate how certain you are about the answer. 

Circle: 
if you are very confident the statement is true or false. 

2. if you are almost certain your decision is correct. 
3. if you are half certain your decision is correct. 
4. if you are not very sure you have decided correctly. 
5. if you are not sure of your answer but have a guess or hunch. 

If you are completely unsure of the answer, circle both "T" and "F" but do not circle 
a degree of certainty. 

Please be sure ~ respond twice~ every statement! 

l. Good eating habits are important to health. 

2. In a family, including a father, mother, son 16 years 
old and an 18 year old daughter, the father should 
have the largest serving of meat. 

3. Protein-rich foods, such as meat, milk and eggs, 

True 
or 

False 

T 
F 

T 
F 

provide liberal amounts of several nutrients needed T 
for the growth of small children. F 

4. It is better not to include orange juice and milk in 
the same meal because the orange juice causes the T 
milk to curdle in the stomach. F 

5. By the end of the first year babies should have learned 
to use a variety of foods besides milk, as a one-sided T 
milk diet may be inadequate for total growth and devel- F 
ment. 

6. School age children need multiple vitamin pills to 
ensure good health. T 

F 
7. The term "well-balanced" when applied to a day's 

diet means that all of the food groups in the daily T 
plan are included in amounts recommended. F 

8. Chemicals now used to bleach flour are harmful to T 
human beings. F 

9. Vitamins aid the body in m~ use of its building and 
maintenance materials; hence serious vitamin defi- T 
ciency may affect many parts of the body. F 

Degree of 
Certainty 

1 2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

1 2 3 4 5 

l 2 3 4 5 

2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

DO NOT 
WRITE IN 
THIS SPACE 

l 

2 

3 

4 

5 

6 

7 

8 

9 

*Test developed and tested by the Home Economics, Department of Food and Nutrition staff 
of Iowa State University, Ames, Iowa, as a part of the ongoing NCM-32 project, Food 
Purchases and Uses by Families with Preschool Children. 
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SCHEDULE 9 {continued). TEACHERS AND MOTHERS: TEST OF NUTRITION KNOWLEDGE 

- 2 -

10. When children have enough food to satisfy their appe
tites, their diets are certain to be nutritionally 
adequate. 

11. Healthy adults should take food supplements or vita
min pills to ensure having all the nutrients needed 
for good nutrition. 

12. A good nutritional practice is to eat a wide variety of 
types of foods from day to day. 

13. Eggs can completely replace milk in the diet so far 
as nutrients are concerned. 

14. Carbonated beverages are a desirable food item in 
the diets of young children. 

15. Citrus fruits include strawberries, raspberries and 
blueberries. 

16. Skim milk contains the same amounts of the body 
building minerals and protein as whole milk. 

17. No reducing diet should contain bread or potatoes. 

18. A meal consisting of sirloin steak, French fries, 
head lettuce salad and coffee provides at least one
third of all nutrients needed daily by adults. 

19. Most fat children and adults have a glandular distur
bance. 

20. Milk is a suitable food mainly for infants and grow
ing children. 

21. Apples are an excellent source of Vitamin C. 

22. Foods that taste sour are generally not good for 
people. 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

23. Foods enriched with Vitamin D help to ensure the nor- T 
mal development of bones and the prevention of rickets. F 

24. Gelatin, or jello, desserts are a good source of pro
tein. 

25. Nuts are hard to digest. 

26. All people should use a low-fat, low-cholesterol 
diet to prevent heart disease and strokes. 

27. Cheese is constipating. 

T 
F 

T 
F 

T 
F 

T 
F 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

FM-FNKT 
3/15/64 
File No. 

llJU NOT 
!WRITE IN 
THIS SPACE 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 



SCHEDULE 9 (continued). TEACHERS AND MOTHERS: TEST OF NUTRITION KNOWLEDGE 

- 3 -

28. A glass of lemonade can be substituted for a glass of 
orange juice so far as the Vitamin C in the two pro
ducts is concerned. 

29. Grape juice is an important source of nutrients which 
guard against anemia. 

30. If a person eats regularly, he should be rated as 
having good food habits. 

31. The term "well-balanced" when applied to a meal 
means only that it is not too starchy or too fat. 

32. The greater the percentage of polyunsaturated fats in 
a food the greater the health-giving properties of 
that food. 

T 
F 

T 
F 

T 
F 

T 
F 

T 
F 

33. The four groups of foods in the daily food guide are T 
Dairy Foods, Meats, Citrus Fruits, and Cereals. F 

34. Healty, active, young children require some concen- T 
trated sweets in their diets each day for energy needs. F 

35. Gelatin will help to prevent brittle, chipped finger- T 
nails. F 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

T-M-FNKT 
3/15/64 
File No. 

[)0 NOT 
M'RITE IN 
THIS SPACE 

28 

29 

30 

31 

32 

33 

34 

35 

T 

% 
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School of Home Economics Food Consumption Behavior 
University of Minnesota of Children 
St. Paul, Minnesota 55101 

FAMILY RECORD CARD 

File No. P-

Head of household Interviewer 

Street address apt. Date 
---

(month) (day) 
City County 

PLEASE DO NOT WRITE IN THIS SPACE 
Phone Total number persons in household 

Total number persons in family unit 
Person interviewed (11) Total number persons in economic hshd. 

Life cycle stage 
How many persons live in your household? Total number children in family unit 

Ordinal position of participating child 
Number children older than participating child 
Presence of adults other than parents in hshd. 
Parent marital status 

HOUSEHOLD CHARACTERISTICS 

Family Members Relationship Age Education 
(names) to (If child (Highest no. 

participating Sex under l State years school Occupation 
child year give of completed) 

birth date) Health 
(B) (C) (D) (E) (F) (G) 

Head: 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 
Other persons living in 
household: 
11. 

12. 

13. 

14. 

15. 

(7-10) 

1964 

(ll-15 

\ 14- 15 
( 16-17 

(29 
\30-31 
(32-55 
(J4-35 

(jb 

(57 

Number 
hours 

worked 
per week 

(H) 

M-FRC 
3/15/64 
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Col. Code 
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11 
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29 
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37 
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SCHEDULE 11. FAMILY SOCIOECONOMIC CHARACTERISTICS AND 
HOUSEHOLD MEAL PRACTICES 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

FAMILY SOCIO-ECONOMIC CHARACTERISTICS 

Person interviewed ( 11): File No. P- (7-10) 
1. Mother 

2. Other 
(Specify relation to 
child) ______ _ 

Interviewer 

Date 
~(m_o_n_t~h~)-

1964 
(day) 

In order to study not only what children eat, but why they eat it, we 
need to know certain things about the children's families. For this reason 
we would appreciate your responses to the following questions regarding 
your family. 

1. How long has your family lived in North St. Paul? _________ _ 

2. Has your family lived anywhere other than North St. Paul since 1955? 
1. Yes 2. No 

a. If yes, in what city (cities), county, state, or countries did you 
live and for how long? 

1. 

2. 

3. 

4. 

City County State Country 
Number 

of years 

--------------------------------
--------------------------------
--------------------------------

3. Are you engaged in volunteer or social activities (other than regular 
employment) which take you away from home during the day (8:00 
a.m. to 5:00 p.m.)? 1. Yes 2. No 

a. If yes, what is the nature of these activities and how many hours 
per week do you spend at them? 

Activity Hours per week 

1. -----------------+----------------
2. -----------------+----------------
3. -----------------+----------------
4. -----------------+---------------
5. -----------------+----------------

M-FSE-HMP 
3/15/64 

DO NOT WRITE 
IN THIS SPACE 

7-10 

11 

1 

2 

a 1 

a 2 

a 3 

a 4 

a 5 

3 

a 1 

a 2 

a 3 

a 4 

a 5 
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SCHEDULE 11 (continued). FAMILY SOCIOECONOMIC CHARACTERISTICS AND 
HOUSEHOLD MEAL PRACTICES 

- 2 -

4. Some people believe that food habits are related to religious affil-
iation of the family. To which, if any, of the religious groups listed 
does your family belong? 

1. Catholic 
2. Protestant (Specify): 
3. Jewish 
4. Mixed (Specify): 
5. Other (Specify): 
6. None 

5. Some people believe that the national origin of parents and grandparents 
is related to food habits of children. 
a. What is the nationality of Mother? 
b. What is the nationality of Father? 
c. What is (was) the nationality of mother's parents? 

1. Mother 
2. Father 

d. What is (was) the nationality of father's parents? 
1. Mother 
2. Father 

HOUSEHOLD MEAL PRACTICES ---

Some people believe that food habits are related to mealtime prac-
tices of the family. The following questions have to do with the mealtime 
practices of your family. 

6. How often does your total family eat meals together during major part 
of the week? 

NEVER LESS THAN HALF HALF THE ALMOST 
THE TIME TIME OR ALWAYS 

OFTENER 
Meal ( 1) (2) (3) (4) 

a. Breakfast 

b. Noon Meal 

c. Evening Meal 

7. Where (at home, school or other) and with whom does (child's name) 
usually eat the following meals? 

Where With whom 
Horne School Other (Specify) (friend, rnothe r, 

Meal ( 1) (2) (3) brother, etc.) 

a. Breakfast 

b. Noon Meal 

c. Evening Meal 

M-FSE-HMP 
3/15/64 
File No: 

!DO NOT WRITE 
IIN THIS SPACE 
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SCHEDULE 11 (continued). FAMILY SOCIOECONOMIC CHARACTERISTICS AND 
HOUSEHOLD MEAL PRACTICES 

- 3 - M-FSE-HMP 
3/15/64 
File No. 

8. How often should you serve your child some food from each of the 

9. 

10. 

1 1. 

fll f d ? 0 owing 00 groups. 
AT EVERY TWO OR ONCE MAKE NO 
EVERY DAY THREE A SPECIAL 

FOOD GROUP MEAL TIMES WEEK EFFORT 
A TO 
WEEK SERVE 

THIS 
(1) (2) (3) (4) (5) 

a. Meat, fish or poultry 

b. Potatoes 
Leafy, green or 

c. yellow vegetables 

d. Other vegetables 
Citrus fruits, 

e .. tomatoes 

f. Other fruits 
Butter 

g. or margarine 
Milk, cheese, 

h. ice cream 

i . Bread, cereals 
Sweet 

j . desserts, candy 

How important do you think it is that a child eats everything he has 
been served on his plate? 

1. Not at all 
2. Slightly 
3. Moderately 
4. Considerably 
5. Extremely 

What is your usual action when (child's name) dawdles at his food or 
refuses food served to him? 

1. Insist that he finish his meal promptly 
2. Insist that he complete a certain portion of each food 
3. Promise reward, for example dessert, for completion of 

food 
4. Threaten punishment, for example withholding of dessert, 

if food is not eaten 
5. Say nothing at time; talk to child later about it 
6. Say nothing to child; do not like arguments at table 
7. Say nothing; do not think this important 
8. Other: (specify) 

Suppose you want to introduce a new food to your child. What is your 
usual action when (child's name) refuses to eat this food? 

1. Insist that he eat all of it 
___ 2. Insist that he eat part of it 

3. Insist that he taste it 
--- 4. Suggest that he eat it because it is good for him 

DO NOT WRITE 
IN THIS SPACE 

8 a 

b 

C 

d 

e 

f 

g 

h 

i 

9 

10 

11 
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SCHEDULE 11 (continued). FAMILY SOCIOECONOMIC CHARACTERISTICS AND 
HOUSEHOLD MEAL PRACTICES 

- 4 -

___ 5. Make a game out of eating it 
___ 6. Withhold dessert until he eats part or all of it 
___ 7. Say nothing at this time; serve food again later 
___ 8. Say nothing at this time; do not serve food again later 
___ 9. Other (specify): __________________ _ 

12. Does (child's name) help you in either the planning or preparation 
of meals for your family? 

1. Yes 2. No 

a. If Yes, what are the activities he helps you with? 

___ l. Planning menus 
___ 2. Planning parts of the menu, e.g. , the vegetables 
___ 3. Buying family food 
___ 4. Preparing simple foods for the table 
___ 5. Setting the table 
___ 6. Clearing the table 
___ 7. Washing and/ or wiping dishes 
___ 8. Putting the dishes away 

9. Other: 
--- --------------

13. In your normal family table conversation, does your family discuss 
the food being served? 

1. Yes 2. No 

13a. ~. would you consider the comments made relating to 
food are primarily: 

___ l. Complimentary: praise (of food item) 
___ 2. Critical: fault-finding (of food item) 
___ 3. General information only (e.g., "how is it prepared?") 
___ 4. Educational information relating to food items 
___ 5. Encouraging comments relating to eating food items 
___ 6. Disciplinary comments relating to manners or eating food 

14. Have you taken classes in school in which you learned about what foods 
to eat and how to prepare them? 

1. Yes 2. No ---
a.~. in what classes in school did you learn about food and 

nutrition. 
School 

___ l. Elementary 
2. J. H. S. Home Ee. 

---3. Sr. H. S. Home Ee. 
___ 4. College Home Ee. 
___ 5. Other school classes (specify): __________ _ 

6. None 

M-FSE-HMP 
3/15/64 
File No. 
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SCHEDULE 11 (continued). FAMILY SOCIOECONOMIC CHARACTERISTICS AND 
HOUSEHOLD MEAL PRACTICES 

- 5 -

15. Have you attended group activities in which you learned about what 
foods to eat and how to prepare them? 1. Yes ____ 2. No 

a. If yes, in what group activities did you learn about food and 
nutrition? 

Group Activities 

---~: !~~~~:i::c:t:~~r:1:s s ---____ 3. 4-H, Girl Scouts, or other youth group 
4. Women's Club 

----5. Course in cooking (Gourmet, YW, etc.) 
6. Other (specify): 

---7. None -------------

16. Which of these classes or activities do you believe has been the most 
helpful to you in preparing your families' meals? _________ _ 

17. If you wanted to know more about the nutritive value of various fruits 
or vegetables, what sources of information do you think you would 
find most helpful? Select three of those listed, listing them in the 
order of greatest help to you. Please list the most helpful first. 

1. cookbook 
----2. bulletins, books (other than cookbooks) 
____ 3. food articles in magazines or newspapers 
____ 4. food advertisements in magazines or newspapers 

5. radio 
----6. T. V. 
____ 7. neighbors and friends 

8. mother or mother-in-law 
----9. members of immediate family (husband, children} 

10. county extension agent 
11. teacher (specify): ________________ _ 
12. Other (specify): ________________ _ 

18. Does (child's name) bring home food and nutrition information from 
school? 

1. Yes___ 2. No 

a. If Yes, do you find this information helpful in preparing meals 
for your family? 

1. Never 
----2. Rarely 

3. Sometimes 
----4. Usually 
____ 5. Almost always or always 

M-FSE-HMP 
3/15/64 
File No._~---

llJO NOT WRIIE 
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SCHEDULE 11 (continued). FAMILY SOCIOECONOMIC CHARACTERISTICS AND 
HOUSEHOLD MEAL PRACTICES 

- 6 -

Now we have completed the information on meal practices that we need 

M-FSE-HMP 
3/15/64 
File No. 

from you. We want to include information on your child's food habits with information 
about children from families that have about the same amount of money to spend. Since 
it's too early in 1964 to determine income for this year, I will ask you about last year. 

Earlier we determined that at present (MENTION PRIMARY ECONOMIC FAMILY 
MEMBERS FROM FAMILY RECORD CARD) live together and draw from a common fund 
for major items of expense. Now, I'd like to ask you about 1963, last year. 

19. How many of these people lived together in 1963? ------
20. a. Was there anyone else not here now who lived with this family last year who 

shared expenses with the family in 1963? 1. Yes 2. No 

b. If Yes, how many? ____ _ 

21. Of all the (No.) persons who shared expenses in 1963, how many including you 
earned any money from wages, salary, commissions, or self employment in a 
profession or business or farm enterprise? ____ _ 

22. Did any of you who shared expenses in 1963, have any income that year from--

a. Dividends, interest, mineral rights, rents, royalties ... 

b. Old Age and Survivors Insurance, veterans' pensions and 
compensations, servicemen's family allotments, workmen's 
compensations, payments from disability income insurance, 
Railroad Retirement, Civil Service or other pensions and 
retirement pay ..... . 

c. Unemplyment insurance. 

d. Alimony and contributions and gifts from persons not in your 
1963 family .................... . 

e. Welfare assistance-Aid to Dependent Children, Old Age 
Assistance, Aid to Blind, Aid to Disabled, general assistance 
and private agencies ..................... . 

f. Payments from private insurance, annuities and trust funds. 

g. Roomers, boarders, baby sitting, odd jobs or selling eggs, 
garden vegetables or arts and crafts. . .•..... 

YE::; l'IU 

23. We want to be able to group the families we are interviewing according to the 
money they have to spend--so that we can study the information on food habits of 
children from families with the same incomes. For this purpose add together the 
income your family has had from its various sources in 1963. 

Deduct your State and Federal income taxes as we are interested in the income 
the family had to spend. 

But please keep in deductions that may have been made for savings bonds, 
insurance, retirement, health plans or the like. 

Now, tell me in which of the following income brackets you would place your 
196 3 family? 



SCHEDULE 11 (continued). FAMILY SOCIOECONOMIC CHARACTERISTICS AND 
HOUSEHOLD MEAL PRACTICES 

- 7 - M-FSE-HMP 
3/15/64 
File No. 

1. Under $1,000 

2. $1,000 up to $2,000 

3. $2, 000 up to $3, 000 

4. $3, 000 up to $4, 000 

5. $4,000 up to $5,000 

6. $5,000 up to $6,000 

7. $6,000 up to $7,000 

8. $7,000 up to $8,000 

9. $8, 000 up to $9,000 --
10. $9,000 up to $10,000 

11. $10,000 up to $12,000 

12. $12,000 up to $15,000 

13. $15,000 or more DO NOT WRITE 
N THIS SPACE 

129 



-(.,.) = 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

C-FA-Dir. 
3/15/64 

DIRECTIONS: FOOD ATTITUDE QUESTIONNAIRE 

We want to find out how much you like or dislike certain fruits and vegetables. We have made a list of 

fruits and vegetables which we want you to read and tell us how much you like or dislike each one. 

A 

Fruit or 

HERE IS HOW TO DO THIS: 

FIRST: READ THE NAME OF THE FRUIT OR VEGETABLE. 

IF YOU CANNOT REMEMBER HAVING EATEN IT, MARK A CHECK IN THE SECOND 
COLUMN. (COLUMN B) 

IF YOU HAVE EATEN IT, MARK A CHECK IN THE COLUMN WHICH TELLS HOW MUCH 
YOU LIKE OR DISLIKE IT. 

SECOND: FOR EACH FRUIT OR VEGETABLE YOU DO NOT LIKE, WRITE IN THE LAST COLUMN 
(COLUMN H), WHY YOU DO NOT LIKE IT. 

HERE ARE TWO EXAMPLES: 

FOR CRANBERRY SAUCE: IF YOU DO NOT LIKE CRANBERRY SAUCE AT ALL AND NEVER EAT 
IT. FIRST: YOU MARK A CHECK IN COLUMN G. SECOND: YOU WRITE 
IN COLUMN H WHY YOU DO NOT LIKE IT. 

FOR CURRANTS: IF YOU CANNOT REMEMBER HAVING EATEN THEM, YOU MARK A CHECK IN 
COLUMN B. 

B C D E F G H 

I like it I like it I neither like I do not I do not 
I do not re- very much fairly well nor dislike it I do not like it and like this 
member having and always and will and will some - like it, but will not food 

vegetable eaten it eat it. eat it. times eat it will eat it. eat it. because. 

Cran- v berry too sour 
sauce tasting 

Currants v 

V) 
("') 

:r: 
rr, 
C, 
C 

' rr, 
N 

("') 

:r: ...... 
' C, 
::CJ 
rr, 
z 

,, 
0 
0 
C, 

):::, 
-i 
-i ...... 
-i 
C 
C, 
rr, 

.0 
C 
rr, 
V) 

-i ...... 
0 
z 
z 
):::, ...... 
;;o 
1'11 



..... 
c..u 

School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Name 

School 

Teacher's Name 

Food Consumption Behavior 
of Children 

FOOD ATTITUDE QUESTIONNAIRE 

File No. 

(5) Date 

c-

(Month) 
(6) 

( 1-4) 

' 
,1964 

(Day) 

FIRST: MARK A CHECK IN THE COLUMN WHICH TELLS HOW MUCH YOU LIKE OR DISLIKE EACH FOOD 

SECOND: FOR EACH FOOD YOU DO NOT LIKE, WRITE IN COLUMN H, WHY YOU DO NOT LIKE IT. 

A B C D E' E G H 

I like it I like it I neither like I do not I do not 
I do not re- very much fairly well nor dislike it I do not like it and like this 

Fruit or member having and always and will and will some - like it, but will not food 
vegetable eaten it eat it eat it times eat it will eat it eat it because 

(0) (5) (4) (3) (2) ( 1) 

Creamed 
Carrots 
Frozen 
straw-
berries 

Oranges 

~aw 
spinach 
(in salad) 

Buttered 
broccoli 
Buttered 
cauli-
flower 

Dried 
peaches 

Tomato 
juice 

C-FA 
3/15/64 

DO NOT WRITE 
IN THIS SP ACE 

Col. Gode 
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"' 

A B 

J do not re-
Fruit or member having 
vegetable eaten it 

(0) 

Fresh 
apricots 

Stewed 
prunes 
Buttered 
mashed 
squash 

Baked 
potato 

Tangerines 

Cantaloup 

Fresh 
straw-
berries 

Creamed 
peas 
Baked 
sweet 
potatoes 
Salad 
greens 
(lettuce, etc ) 
White 
grape-
fruit 

Broccoli wilth 
cheese 
sauce 

- 2 -

C D E 

I like 1t I like it I neither like 
very much fairly well nor dislike it 
and always and will and will some -
eat it eat it times eat it 

(5) (4} (3) 

F G H 

I do not I do not 
I do not like it and like this 
like it, but will not food 
will eat it eat it because 

(2) ( 1) 

FA 
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File No. 
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A B 

I do not re-
Fruit or member having 
vegetable eaten it 

(0) 

Buttered 
carrots 
Buttered 
greens 
(beet, turnip, 
dandelion) 
~·rozen 
orange 
juice 

Baked 
squash 
Raw 
cauli-
flower 

Water-
melon 

Raw 
cabbage 
Buttered 
mashed 
potatoes 
Candied 
sweet 
potatoes 
Buttered 
brussel 
sprouts 
Buttered 
green 
beans 
Buttered 
boiled 
potatoes 

C D 

I like it I like it 
very much fairly well 
and always and will 
eat it eat it 

(5) ( 4) 

- 3 -

E F G 

I neither like I do not 
nor dislike it I do not like it and 
and will some- like it, but will not 
times eat it will eat it eat it 

(3) (2) ( 1) 

H 

I do not 
like this 
food 
because 

FA 
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A 

Fruit or 
vegetable 

Canned 
orange 
juice 
Canned 
grapefruit 
juice 
Fresh 
orange 
juice 

Creamed 
asparagus 
Fresh 
grapefruit 
juice 

Fresh 
peaches 
Pink 
grapefruit 

Buttered 
peas 

Buttered 
spinach 

Apricot 
sauce 

Fried 
potatoes 

Fresh 
tomatoes 

- 4 -

B C D E 

I like it I like it I neither like 
I do not re- very much fairly well nor dislike it 
member having and always and will and will some-
eaten it eat it eat it times eat it 

(0) (5) (4) (3) 

F G H 

I do not I do not 
I do not like it and like this 
like it, but will not food 
will eat it eat it because 

(2) ( 1) 

FA 
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A B 

I do not re-
Fruit or member having 
vegetable eaten it 

(0) 

Frozen 
grapefruit 
juice 
Brussel 
sprouts with 
cheese sauce 

Buttered 
asparagus 
French 
fried 
potatoes 
Cauliflower 
with cheese 
sauce 

Canned 
peaches 
Buttered 
cooked 
cabbage 

Raw 
carrots 

Stewed 
tomatoes 

Dried 
apricots 
Asparagus 
with cheese 
sauce 

C D 

I like it I like it 
very much fairly well 
and always and will 
eat it eat it 

(5) (4) 

- 5 -

E F G H 

I neither like I do not I do not 
nor dislike it I do not like it, and like this 
and will some- like it, but will not food 
times eat it will eat it eat it because 

(3) (2) (1) 
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School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Food Consumption Behavior 
of Children 

M-F-FA Dir. 
3/15/64 

DIRECTIONS: FOOD ATTITUDE QUESTIONNAIRE 

This is a questionnaire to find out how popular or unpopular certain fruits and vegetables are with 

children and their parents. We want to find out how much you like or dislike these foods. 

~ For each food listed below, please place a check in the column which tells how much you like or 

dislike that food. If you are not familiar enough with the food to know how much you yourself like or dislike 

it, place a check in the column marked "do not remember having eaten it". Please place a check in only~ 

column for each food. 

Second: For each food you do not like, write in the last column why you do not like it. If you can give 

no reason for your dislike of the food, write "don't know". 

Examples: ( 1) Food one: If you dislike cranberry sauce very much and will not eat it, first, place a 

check in column G, "I do not like it and will not eat it," as shown below. Second, write in the last column 

(Column H) why, to the best of your knowledge, you do not like cranberry sauce, as "too sharp flavor", as 

shown below. 

(2) Food two: If you are not familiar enough with currants to know how much you like or dis

like them, place a check in column B marked "do not remember", as shown in the second example. 

A B C D E F G H 

I like it I like it I neither like I do not I do not 
I do not re- very much fairly well nor dislike it I do not like it and like this 

Fruit or member having and always and will and will some- like it, but will not food 
vegetable eaten it eat it eat it times eat it will eat it eat it because 

Cranberry v too sharp 
sauce flavor 

Currants v 
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School of Home Economics 
University of Minnesota 
St. Paul, Minnesota 55101 

Relation to participating child 

Food Consumption Behavior 
of Children 

FOOD ATTITUDE QUESTIONNAIRE 

(5) File No. 

Date 
Month 

( 1-4) 

, 1964 
Day 

FIRST: PLACE A CHECK IN THE COLUMN WHICH MOST DESCRIBES YOUR ATTITUDE TOWARD THE 
PARTICULAR FOOD LISTED. 

SECOND: FOR EACH FOOD YOU DO NOT LIKE, WRITE IN COLUMN H, WHY YOU DO NOT LIKE IT. 

A B C D E F G H 

I like it I like it I neither like I do not I do not 
I do not re- very much fairly well nor dislike it I do not like it and like this 

Fruit or member having and always and will and will some- like it, but will not food 
vegetable eaten it eat it eat it times eat it will eat it eat it because 
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I do not re-
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apricots 

Stewed 
prunes 
Buttered 
mashed 
squash 

Baked 
potato 

Tangerines 

Cantaloup 
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straw-
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sweet 
potatoes 
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greens 
(lettuce, etc ) 
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grape-
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cheese 
sauce 
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I like it I like it 
very much fairly well 
and always and will 
eat it eat it 
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I do not re-
Fruit or member having 
vegetable eaten it 
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Buttered 
carrots 
Buttered 
greens 
(beet, turnip, 
dandelion) 
Frozen 
orange 
juice 
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Raw 
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Buttered 
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I like it I like it 
I do not re- very much fairly well 
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I do not re-
Fruit or member having 
vegetable eaten it 

(0) 

Frozen 
grapefruit 
juice 
Brussel 
sprouts with 
cheese sauce 

Buttered 
asparagus 
French 
fried 
potatoes 
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with cheese 
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Buttered 
cooked 
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APPENDIX D. METHODS USED IN DATA PROCESSING AND ANALYSIS 

Processing of Dependent Variables 

Dietary data were obtained from 7-day records kept by the children with assistance 
from their parents and teachers. Amounts of food consumed were recorded by common 
household measure or by number of servings. Average serving size was determined using 
U.S. Department of Agriculture House and Garden Bulletin 72 (155). Supplementary infor
mation was taken from Bowes and Church, Food Values of Portions Commonly Used (10). 

Four transformations of the original food record data were made for analytical 
purposes. The resulting measures were pertinent to the study of particular aspects of 
food consumption behavior. 

Conversion of Estimated Quantities of Food Ingested to Gram Weights and Nutrient Values 
of Food Ingested 

The original food recall data were reported in terms of estimated quantities of 
foods consumed. Transformation of these quantities to gram weights and nutritive food 
values consumed was made by use of the coding system and conversion factors for com
puter usage developed by the Consumer and Food Economics Research Division, U.S. De
partment of Agriculture. Briefly, this method involves calculation of the nutritive 
values of foods consumed by use of 11 two sets of input data--one with the quantities of 
food consumed, the other with nutritive values per specified unit of food. The two 
sets are matched by identifying food codes. The products of quantity times nutritive 
value are derived and then summed to obtain the nutritive value of the diet. 11 14 
Measurement of weights (in grams) of foods consumed is performed simultaneously. 
Specifics of the CFE method are presented in USDA-ARS Bulletin No. 62-10-1 (30). 

Conversion of Nutrient Values for Food Ingested to Proportions of NRC Recommended 
Dietary Allowances Met for Each Nutrient 

These computations involved comparison of the nutrient intake values with the 
1964 NRC allowances for 9- to 12-year-old boys and girls.15 The percentages of NRC 
allowances provided by food intake were calculated for food energy, protein, calcium, 
iron, vitamin A, thiamine, riboflavin, niacin, and vitamin C. 

14E. Davenport, Calculating the Nutritive Value of Diets, Agricultural Research Service, 
U.S. Department of Agriculture, ARS, 62-10-1, Washington: U.S. Government Printing 
Office, September 1964, p. l. 

Identification codes for 512 food items are reported in the above manual. A master 
set of punch cards carrying the nutritive values for each of the 512 items is available. 
In the present study, some 175 additional identification codes and matching master cards 
were developed for food items not included in the manual. 

15National Academy of Sciences, National Research Council, Recommended Dietary 
Allowances, A Report of the Food and Nutrition Board, 6th ed. rev., Washington, D. C.: 
National Academy of Sciences Publication 1146, 1964, p. VII. 
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Conversion of Gram Weights of Food Ingested to Retail Weight Equivalents of Food 
Ingested 

To obtain retail weight equivalents in pounds, a single set of conversion factors 
was developed with one factor per food item. It encompassed conversion of the gram 
weight of each food consumed from grams as-ingested to pounds as-purchased, to pounds 
farm weight, and finally to pounds retail weight equivalent. Each factor was designed 
to provide for all transformations necessary for that food item. Retail weight 
equivalent conversion factors were computed from data taken from U.S. Department of 
Agriculture, Production and Marketing Administration, Conversion Factors for Agricul
tural Commodities Handbook (27), U.S. Department of Agriculture, Household Economics 
Research Branch, ARS, conversion factors used in Spring 1955 survey of household food 
consumption in the United States (59), and U.S. Department of Agriculture, Household 
Economics Research Branch, ARS, Agriculture Handbook No. 102 (113). 

Conversion of Retail Weight Equivalents of Food Ingested to Retail Values of Food 
Ingested 

Retail values of foods consumed were computed using retail \'/eight equivalents and 
average U.S. retail prices in 1957-59. Most of these prices were obtained from the 
Economic and Statistical Analysis Division, Economic Research Service, and are those 
regularly used in estimating value aggregates for the official U.S. retail price 
weighted index of per capita food consumption. The all-U.S. prices for the base 
period 1957-59 were used in order to compare retail values of foods consumed by the 
children with the all-U.S. averages per capita. In the minor cases of dry soup mixes 
and miscellaneous items such as tapioca and dry yeast, it was necessary to supplement 
the U.S. Department of Agriculture price coverage. For these items, prices were 
obtained by telephone from a local chain store. 

Processing of Independent Variables 

In general, the classification and coding systems used in handling the independent 
variables were straightforward. However, treatment of several of the variables merits 
special attention. 

Classification of Children by Weight-Height Relationship 

Because of the range in the heights and weights of children of any given age, the 
procedure of classifying children by either measure alone is questionable. To handle 
the problem satisfactorily, several workers have proposed weight or height ratios for 
defining body type. 

The weight for height classification system used in the pilot study was that 
developed by Sargent (128). In this system, a linear regression line representative of 
normal weight is computed, and percentile deviations from this line are determined and 
identified by descriptive body type terms. Speaking of the system, Sargent states: 

Children whose weight for height (regardless of age) fell within 
plus and minus 10 percent of this average line were classified in 
the 11 Normal 11 weight for height classification. Children weighing 
more in relation to their height were classified as "Stocky" if 
their weight for height fell between 10 and 20 percent above the 
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average line; 11 0verweight 11 for height if between 20 and 40 percent 
above; or 11 0bese 11 if 40 percent or more above. Children weighing 
less in relation to their height were classified as 11 Slender" if 
their weight for height fell between 10 and 20 percent below the 
average line, or 11 Underweight 11 for height if more than 20 percent 
below.16 

In the pilot study, children were identified as underweight, small, normal, large, 
overweight, or obese. 

Classification of Children by Intelligence Test Scores 

The intelligence test series given to all children in the Maplewood-North St. Paul 
schools was that constructed by Lorge and Thorndike. The test for the fourth-grade 
level had verbal and nonverbal parts. 

Freeman, writing about the Lorge-Thorndike tests in the Fifth Mental Measurements 
Yearbook, states: 

The Lorge-Thorndike Intelligence Tests [are] among the best group 
tests available, from the point of view of the psychological con
structs upon which [they are] based and that of statistical stan
dardization. 

These scales utilize test materials that are both verbal and non
verbal in character •.•• Both types of materials test 11 abstract 
intelligence, 11 defined as II ability to work with ideas and rel a
ti onshi ps among ideas.'' Although the authors are not concerned 
with presenting or insisting upon a formal definition of intel
ligence, they do state that the following mental processes are 
descriptive of intelligent behavior and are sampled by their 
tests: (a) dealing with abstract and general concepts; (b) in
terpretation and use of symbols; (c) dealing with relationships 
among concepts and symbols; (d) flexibility in the organization 
of concepts and symbols; (e) utilizing ones experience in new 
patterns; and ( f) utilizing "power" rather than speed in working 
with abstract materials.17 

Normal mean IQ by the Lorge-Thorndike tests is identified as 100, with a standard 
deviation of 16. Classification of the children in the pilot study was by Lorge
Thorndike Intelligence test scores on both verbal and nonverbal test batteries. 

160. W. Sargent, An Evaluation of Basal Metabolic Data for Children and Youth in the 
United States, Human Nutrition Research Division, Agricultural Research Service, U.S. 
Department of Agriculture, Home Economics Research Report No. 14, Washington: U.S. 
Government Printing Office, 1961, p. 27. 

l7F. S. Freeman, "Evaluation of the Lorge-Thorndike Intelligence Tests," The Fifth 
Mental Measurements Yearbook, O. K. Buras, ed. 1959, p. 350. 
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Coding of Food and Nutrition Knowledge Test Scores 

Coding of test scores received by the children was based on the proportion of 
questions answered correctly. Scoring of the test of nutrition knowledge taken by 
teachers and mothers involved evaluation of two factors: correctness of answer and 
degree of certainty of answer. The weighting system used in scoring the test was: 

Correctness 
of answer 

Degree of certainty 
checked 

Weighted 
score 

Correct 
Correct 
Correct 
Correct 
Correct 

No answer given 

Incorrect 
Incorrect 
Incorrect 
Incorrect 
Incorrect 

l 
2 
3 
4 
5 

l 
2 
3 
4 
5 

+8 
+5 
+3 
+2 
+l 

0 

-8 
-5 
-3 
-2 
-1 

Final coding of weighted score was by percentile; i.e., total weighted score 
received divided by total highest possible score (280) times 100. 

Coding of Food Attitude Responses 

All food attitude responses were treated identically. The coding system was: 

Descriptive phrase 

I do not remember 
having eaten it. 

I do not like it and 
will not eat it. 

I do not like it but 
wi 11 eat it. 

I neither like nor 
dislike it and will 
sometimes eat it. 

I like it fairly well 
and will eat it. 

I like it very much 
and always eat it. 

Code identification 

0 

2 

3 

4 

5 
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Included in the list of fruit and vegetable items in the questionnaire were 
various preparation forms for several of the items. We gained a more complete 
estimation of attitude towards specific fruits and vegetables by computing the mean 
of the individual food form responses for each of the 9 fruits and 14 vegetables 
listed. As expected, some of the food forms were unfamiliar to the respondents; 
that is, respondents checked the column entitled 11 1 do not remember having eaten it." 
To account for unfamiliar foods, the mean ranking for those food forms familiar to 
the respondent was substituted for the 11 011 on unfamiliar ratings. Therefore, the 
computed mean ranking for a particular fruit or vegetable reflected attitudinal 
responses only for forms of foods familiar to the respondent. 

Brief Description of Factor Analysis 

As a statistical tool, factor analysis has been most extensively used in 
psychology. It was, in fact, developed specifically for providing a mathematical 
model suitable for explaining certain psychological theories on human ability and 
behavior. The initial concept of factor analysis was proposed by Charles Spearman 
in a paper, 11 General Intelligence, Objectively Determined and Measured, 11 published 
in 1904 in the American Journal of Psychology. 18 An earlier paper by Karl Pearson 
makes reference to analysis by identification of "principal axes,"19 but Spearman is 
considered the originator of the concept. 

Over the years, factor analysis has become the generic term for a wide variety 
of statistical techniques developed for analyzing the intercorrelations within a set 
of variables. Depending on the specific purpose for which factor analysis is being 
used, certain solutions are preferable to others. An excellent review of the develop
ment and proof of factor analysis is presented in the beginning chapters of the 
definitive book on the subject written by Harry Harman (68). 

As a statistical technique, factor analysis should not be confused with factorial 
design. The latter refers to a systematically planned project design in which a 
number of factors (e.g., chemical treatments) taken at differing levels can be 
analyzed for their individual as well as their interaction responses. Factor analysis 
is an entirely different technique. As Harman states: 

The principal concern of factor analysis is the resolution 
of a set of variables linearly in terms of (usually) a small 
number of categories of 11 factors 11

• This resolution can be 
accomplished by the analysis of the correlations among the 
variables. A satisfactory solution will yield factors which 
convey all the essential information of the original set of 
variables. Thus, the chief aim is to attain scientific 
parsimony or economy of description .•.• 20 

18c. Spearman, 11 General Intelligence, Objectively Determined and Measured," American 
Journal of Psychology, 15, 1904, 201-93. 

19K. Pearson, 11 0n Lines and Planes of Closest Fit to Systems of Points in Space," 
Philosophy Magazine, 6, 1901, 559-72. 

20H.H. Harman, Modern Factor Analysis, Chicago: University of Chicago Press, 1960, p.4. 
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This aim should not be construed to mean that factor analysis 
necessarily attempts to discover the 'fundamental' or 'basic' 
categories in a given field of investigation .... [Since measures for 
certain important variables may not yet have been developed, the 
factors identified from the available data cannot be considered 
completely fundamental J .... While the goal of complete descr_iption 
cannot be reached theoretically, it may be approached practically 
in a limited field of investigation where a relatively small number 
of variables is considered exhaustive. In all cases, however, 
factor analysis does give a simple interpretation of a given body 
of data and thus affords a fundamental description of the partic
ular set of variables analyzed.21 

Factor analysis is an efficient technique for identifying those variables within 
a set of variables that are of greatest importance in explaining certain behavioral 
phenomena. Use of factor analysis in this way is of distinct value in areas of re
search where key variables have been incompletely identified. 

Mathematically, the factor analysis model is a linear one. The fundamental 
assumption is that the observed variables are linearly related to one another. This 
is not to say that curvilinear models could not and have not been developed. But 
introduction of curvilinearity into a model so overwhelmingly compounds the complexity 
of the model that, in normal situations where curvilinearity is n~~ed, transformation 
of the data to linearity generally is suggested. Factor analysis consists essentially 
of extracting from an intercorrelation matrix of a set of variables those common and 
unique factors that can be attributed to each variable. Within the factor analysis 
system, a variable can be represented in terms of several underlying factors= 

Common factors: factors involved in more than one variable of the set 

(a) General factor: present in all variables 
(b) Group factor: present in more than one but not in all variables 

Unique factors: factors involved in a single variable of the set 

When considered in relation to the intercorrelation matrix, common factors account 
for the observed intercorrelation among the variables. On the other hand, each unique 
factor accounts for that portion of the variance of a variable that is not associated 
with that of any other variables in the set. A variable, therefore, can be linearily 
represented by its mathematical location plus its factor loadings, the latter being in 
actuality the coefficients of the common and unique factors particular to the variable. 
The fundamental problem of factor analysis is to determine the coefficients of the 
common factors. To accomplish this, various direct and derived solutions are used. 

Any two variables can be geometrically represented on a plane by a point; more than 
two variables must be located in space, normally by vector representation. In the 

21 
Ibid., p. 5. 

22Th" . 1s summary 1s 
of the essentials 

based essentially on Harman's book. For a more detailed presentation 
of the system, see chapters 2, 5, and 6. 
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principal factor solution, variable factor components associated with a particular 
factor swarm into a common factor space of ellipsoidal nature. "The loci of the swarm 
of points ... are, more or less, concentric, similar, and similarly situated m-dimensional 
ellipsoids, being exactly so for a normally distributed population. 11 23 The principal 
axes of these ellipsoids are taken as reference axes. It is the peculiar ability of 
the principal factor solution, thus, to orient the common factor components of 
variables into an ellipsoidal factor space. The principal axes of these ellipsoids 
are the principal factors for this particular set of variables.24 

Although principal factor analysis defines a unique set of reference axes for a 
given combination of variables, it rarely provides a good solution for meaningful 
interpretation. Sound interpretation frequently can be achieved by rotating the axes 
derived in the principal factor analysis until the factor structure is simplified. 
Rotation generally is performed orthogonally; i.e., with axes at right angles to one 
another. Orthogonal rotation assumes no correlation between factors. Oblique ( or 
correlated factor) rotation also is possible, but its use requires greater knowledge 
of the variable interrelationships than may be available. 

Specific Factor Analysis Techniques 

Used Throughout Study 

Initial factor matrices were performed by orthogonal principal factor solution. 
Transformations of preliminary solutions to final solutions were accomplished using 
orthogonal multiple factor solution with the Kaiser varimax criterion. This criterion 
allows good approximation to simple structure and also tends to lead to factorially 
invariant solutions.25 

23 Ibid, p. 102. 

24 In actuality, both the principal factor solution and its predecessor, the centroid 
solution, provide essentially the same solution. The centroid solution, however, is 
intended to be only a close approximation of the principal factor solution. The 
principal factor solution has the more fundamental mathematical foundation. A detailed 
presentation of the principal factor solution appears in chapter 9 of Harman's book. 

25 The varimax method, as well as the quartimax method, is essentially a weighting system. 
Emphasis in the quartimax solution is on simplification of the description of each 
variable (or row) of the factor matrix; emphasis in the varimax solution is on simpli
fication of the factors (or columns) of the factor matrix. Simplification of the 
original structure is achieved with both solutions. In this study, the varimax 
solution was found to provide the better solution for interpreting results. 
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APPENDIX E. TABULAR SUMMARY: MAPLEWOOD-NORTH ST. PAUL PILOT STUDY DATA 

Two classifications, level of disposable family income and sex of child, were 
considered basic in this analysis. The data presented in appendix E were classified 
by these categories. 

Table E-1. Mean values for certain physical characteristics of Maplewood-North St. Paul 
children, by all children, sex, and family income level 

Mean values 
All children b~ famil~ income 

All Under $6,000- $8,000- $10,000-
Item children Boys Girls $5,999 $7,999 $9,999 $14,999 

Age of child (years) 9.50 9.52 9.48 9.57 9.42 9.59 9.41 

Lorge-Thorndike 
intelligence test score 

Verbal battery . 113 115 110 109 112 110 123 
Nonverbal battery 113 117 l 08 108 116 110 120 

Height of child (inches) 54.9 55.4 54.5 

Weight of child (pounds) 75.7 76.4 75.2 
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...... 
CJ1 = Table E-2. Physical characteristics of Maplewood-North St. Paul children related to biogenic need for 

food: percentage of children, by all children, sex, and family income level 

Percentage of children 
All children bz'. familz'. income 1 

Ch il d bi o gen i c All Boys Girls Under $6,000- $8,000- $10,000-
characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - -

Sex 
Boys . 43 - - 40 56 37 36 

Girls 57 - - 60 44 63 64 

Age 
9 years . 51 49 52 43 58 44 59 

10 years 48 49 48 57 42 54 41 

ll years l 2 - - - 2 

Sargent height-weight ratio 
Underweight 

Small 7 10 5 7 7 5 13 

Normal 67 66 66 70 65 66 64 . 

Large . 14 16 l 3 - 21 14 18 

Overweight . 9 6 12 20 2 13 5 

Obese 3 2 4 3 5 2 
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Table E-3. Characteristics of Maplewood-North St. Paul children related to sociogenic and psychogenic need 
for food: percentage of children, by all children, sex, and family income level 

Child sociogenic and 
psychogenic characteristics 

Usual eating habits of family 

Breakfast 
Never eat together 
Eat together less than 

half the time 
Eat together half the time 

or oftener 
Eat together almost always 

Evening meal 
Never eat together ... 
Eat together less than 

half the time 
Eat together half the time 

or oftener . . . 
Eat together almost always 

Companionship for child at meals 

Breakfast 
Child eats alone. 
With total family 
With partial family 
With one or both parents 
With siblings only .. 
With others than immediate family. 

Evening meal 
Eats with total family 
With partial family 
With siblings only .. 

All 
children Boys 

Percentage of children 
All children 

Under $6,000-
Girls $5,999 $7,999 

by family income 
$8,000- $10,000-
$9,999 $14,999 

- - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - -

65 64 66 73 58 68 64 

8 14 3 - 16 3 9 

2 2 2 4 - 2 4 
25 20 29 23 26 27 23 

7 2 10 10 9 5 

5 6 4 - 3 12 4 

9 9 9 10 7 5 l8 
79 83 77 80 81 78 78 

7 
22 
16 

9 
45 

l 

82 
16 
2 

7 
18 
17 

5 
51 
2 

85 
13 

2 

6 
26 
15 
ll 
42 

81 
16 

3 

10 
20 
13 

7 
50 

77 
16 

7 

2 
24 
16 
ll 
47 

88 
12 

12 
27 
17 

7 
37 

80 
18 

2 

18 
13 
9 

55 
5 

81 
19 



...... 
Table E-3 (continued). t.n Characteristics of Maplewood-North St. Paul children related to sociogenic and "" 
psychogenic need for food: percentage of children, by all children, sex, and family income level 

Percentage of children 
All children bl famill income 

Child sociogenic and All Boys Girls Under $6,000- $8,000- $10,000-
psychogenic characteristics children $5,999 $7,999 $9,999 $14,999 

Nature of normal mealtime 
- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -

conversation regarding food 

Praise of food 
Comments .... . 64 64 68 73 58 63 73 
No comments .. 34 36 32 27 42 37 23 

Criticism of food 
Comnents ... . 46 42 49 47 47 46 45 
No comments ... 54 58 51 53 53 54 55 

Educational and general 
information about food 

Comments ... . 20 17 22 13 21 20 27 
No comments . . 80 83 78 87 79 80 73 

Encouragement to eat 
Comnents . .. . . . . 11 12 10 3 12 12 18 
No comments .. . . . 89 88 90 97 88 88 82 

Disciplinary comments regarding 
manners or eating 

Comments ..... .. . . . 21 27 16 17 9 27 36 
No comments . . . . . . 79 73 84 83 91 73 64 

Amount of criticism at meals 
None ..... . 18 19 17 13 33 7 13 
At every meal . . 12 10 14 20 4 15 14 
Not very often ...... . . 70 71 69 67 63 78 73 
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Table E-3 (continued). Characteristics of Maplewood-North St. Paul children related to sociogenic and 
psychogenic need for food: percentage of children, by all children, sex, and family income level 

Percentage of children 
All children b~ famili income 

Child sociogenic and All Boys Girls Under $6,000- $8,000- $10,000-
psychogenic characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Nature of mealtime criticism 

Table manner related 
Criticism made .. 57 59 55 53 56 61 55 
No criticism . 43 41 45 47 44 39 45 

Nonfood activity related 
Cri ti ci sm made 28 31 26 27 30 24 32 
No criticism ..... 72 69 74 73 70 76 68 

"Insufficient" eating related 
Criticism ... 33 29 36 40 21 37 41 
No criticism . . . . . .. 67 71 64 60 79 63 59 

"Overeating" related 
Criticism ... 26 31 22 30 16 34 23 
No criticism ... 74 69 78 70 84 66 77 

"Good eating" related 
Criticism ... 51 44 57 50 37 63 60 
No criticism .. .. 49 56 43 50 63 37 40 



...... 
(..Tl Table E-4. Family socioeconomic characteristics of Maplewood-North St. Paul children, child's knowledge -""' 

relating to food: percentage of children, by all children, sex, and family income level 

Percentage of children 
All children b~ famil~ income 

Child's knowledge All Boys Girls Under $6,000- $8,000- $10,000-
relating to food children $5,999 $7,999 $9,999 $14,999 

Child's score on items 1-10 on food 
- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -

and nutrition knowledge test 

Under 40 percent . . . 3 3 3 3 2 2 4 
40 to 49 percent. . . 9 14 5 17 12 5 
50 to 59 percent. .. . 16 17 15 17 14 20 14 
60 to 69 percent .. . 18 20 17 26 14 12 27 
70 to 79 percent. . . 23 17 28 14 25 29 18 
80 to 89 percent . . 23 22 23 16 28 22 23 
90 to 100 percent . . 8 7 9 7 5 10 14 

Child's score on items 11-14 on food 
and nutrition knowledge test 

Under 20 percent . 4 5 3 - 5 5 4 
20 to 29 percent . . 8 9 7 10 7 10 5 
30 to 39 percent 15 18 19 13 18 17 22 
40 to 49 percent . 22 18 20 10 23 19 28 
50 to 59 percent. 20 19 21 27 17 22 13 
60 to 69 percent .. 16 14 17 17 18 15 14 
70 to 79 percent. 11 14 8 13 10 10 9 
80 to 89 percent .. 3 3 2 3 2 2 5 
90 to 100 percent . 1 - 3 7 

Child's over-all score on food 
and nutrition knowledge test 

33 percent and under 18 19 18 20 19 17 18 
34 to 49 percent. 36 42 31 33 37 34 41 
50 to 66 percent. 38 31 43 34 42 42 37 
67 to 100 percent 8 8 8 13 2 7 14 
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Table E-4 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, child's 
knowledge relating to food: percentage of children, by all children, sex, and family income level 

Child's knowledge 
relating to food 

Lorge-Thorndike intelligence 
test scores, verbal battery 

Score interval 63 to 87 
Score interval 88 to 100 
Score interval 101 to 125 
Score interval 126 to 138 
Score interval 139 to 147 

Lorge-Thorndike intelligence 
test scores, nonverbal battery 

Score interval 80 to 87 
Score interval 88 to 100 
Score interval 101 to 125 
Score interval 126 to 138 
Score interval 139 to 147 

Percentage of children 

All 
children 

Boys Girls 

- - - - - - - - - - - - - -

3 
13 
68 
13 

3 

2 
14 
69 
ll 
4 

5 
15 
66 

9 
5 

5 
15 
70 
8 
2 

l 
12 
69 
17 

l 

13 
69 
13 

5 

All children 
Under $6 ,000-

by family income 
$8,000- $10,000-

$5 ,999 $7,999 $9,999 $14,999 

- percent - - - - - - - - - - -

3 
24 
56 
14 

3 

3 
17 
73 

4 
3 

19 
67 
12 

2 

12 
72 
14 

2 

7 
5 

76 
10 

2 

2 
18 
68 
10 

2 

4 
68 
23 

5 

4 
9 

59 
18 
10 
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a, Table E-5. Mean values for certain family socioeconomic characteristics of Maplewood-North St. Paul 

children, by all children, sex, and family income level 

Item 

Number persons in economic family. 

Number of children in family 
living at home ..... 

Family income after taxes (dollars). 

Per person disposable income (dollars) 

Number years of residence 
in Midwest since 1955 

Total number of moves 
made by family since 1955 

Age of father (years) 

Age of mother (years) 

Education of father (years completed). 

Education of mother (years completed). 

Number hours worked 
per week by father 

Number hours worked 
per week by mother 

Number hours per week spent by mother 
on activities outside the home. 

Total number hours per week spent 
by mother on work and activities 
outside the home 

All 
children 

6.0 

4.0 

7,768. 

l • 391 . 

8.9 

1.0 

38.8 

36. l 

12.6 

11. 8 

44.3 

8.8 

l. 7 

l O. 5 

Mean values 
All children 

Boys Girls Under $6,000-
$5,999 $7,999 

6.3 5.7 6.0 

4.2 3.8 3.9 

7,780. 7,760. 4,800. 

l , 30 9 . l , 4 5 4 . 8 7 3 . 

8.8 8.9 9.0 

1.0 1.0 0.7 

39. l 38. 6 38. 0 

36.4 35.9 36.7 

12.2 12.8 10.2 

11.7 11.8 10.l 

44.0 44.4 40.l 

9.4 8.4 6.3 

1.6 1.8 0.8 

77.0 10.2 7.1 

6.0 

4.0 

6,942. 

1,239. 

8.9 

l . 0 

38.2 

35.2 

11. 7 

l l. 7 

45.0 

7.9 

1.3 

9.2 

by family income 
$8,000- $10,000-
$9,999 $14,999 

5.8 

3.9 

8,890. 

1,640. 

8.7 

l. 2 

39.0 

36.5 

13.3 

12.2 

44.4 

12.0 

1.9 

13. 9 

6.3 

4.3 

11,409. 

l , 9 32. 

9.0 

l .0 

39.0 

36.5 

15.0 

13. 2 

47.2 

8.1 

3.4 

l l. 5 



Table E-6. Family socioeconomic characteristics of Maplewood-North St. Paul children, family structure and 
organization: percentage of children, by all children, sex, and family income level 

Percentage of children 
All children bt familt incQme 

Family structure and All Boys Girls Under $6,000- $8,000- $10,000-
organization characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - percent - - - - - - - - - - - - - - -
Family life cycle 

Stage IV 47 47 47 57 47 44 41 
Stage V 48 45 50 40 46 51 54 
Stage VI . 5 8 3 3 7 5 5 

Number persons in economic family 
3.0 to 3.9 2 3 l 7 - 2 
4.0 to 4.9 17 ll 22 13 19 22 9 
5. O to 5. 9 31 28 33 30 32 25 41 
6.0 to 6.9 17 19 15 20 9 22 18 
7 .0 to 7. 9 13 15 12 13 21 9 5 
8.0 to 8.9 13 12 l3 7 14 18 9 
9.0 to 9.9 4 7 3 7 5 - 9 
l O. O to l O. 9 3 5 l 3 - 2 9 

Number of children in family 
living at home 

One 2 3 l 7 - 2 
Two 17 12 21 16 19 20 9 
Three 30 29 31 27 32 24 41 
Four . 18 19 17 17 12 25 18 
Five . 12 10 13 16 16 7 5 
Six ll 13 ll 4 16 15 9 
Seven 6 6 5 10 3 2 9 
Eight 4 8 l 3 2 5 9 

Number of preschool children in family 
None . 46 41 51 43 47 44 55 
One 31 30 31 37 25 36 22 
Two . 18 22 14 10 23 20 14 
Three 5 7 4 10 5 - 9 

-<..n __, 



-'-" Table E-6 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, 00 

family structure and organization: percentage of children, by all children, sex, and family income level 

Percentage of children 
All children bt familt income 

Family structure and All Boys Girls Under $6,000- $8,000- $10,000-
organization characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Ordinal position of 
participating child 

Only child .. 2 3 l 7 - 2 
Eldest child . 24 24 25 26 28 25 14 
Youngest child 21 14 27 23 21 22 18 
Other .... 53 59 47 44 51 51 68 

Nurrber of children in family 
older than participating child 

None . 26 27 26 33 28 27 14 
One 34 32 35 37 30 36 31 
Two 29 29 29 20 35 20 46 
Three 7 7 6 7 7 7 4 
Four . 3 2 4 3 - 5 5 
Five . l 3 - - - 5 

Age of father (years) 
Under 30 2 2 3 4 2 2 
30 to 34 22 24 20 28 28 12 18 
35 to 39 . . 36 37 36 18 33 48 46 
40 to 44 .. 22 15 27 25 23 20 18 
45 to 49 . . 16 19 13 21 12 15 18 
50 and over 2 3 l 4 2 3 

Age of mother (years) 
Under 30 6 2 9 13 5 2 5 
30 to 34 . 38 42 35 27 51 35 36 
35 to 39 31 27 34 27 25 36 36 
40 to 44 16 19 14 16 12 20 18 
45 to 49 9 10 8 17 7 7 5 



Table E-7. Family socioeconomic characteristics of Maplewood-North St. Paul children, family social 
p 1 a cement: percentage of children, by all children, sex, and family income level 

Percentage of children 
All children b~ famil1 income 

Family social placement All Boys Girls Under $6,000- $8,000- $10,000-
characteristics children $5,999 $7,999 $9,999 $14,999 

percent - - - - - - - - - - - - - - -
Primary ethnic background of father 

Scan di navi an 18 15 19 13 19 18 23 
United Kingdom 12 12 13 10 11 12 18 
Central Europe 37 40 34 40 40 39 23 
Southern Europe l 2 l - 4 
Oriental l 2 - - - 2 
Admixture too great to allow 

primary classification 29 27 30 30 26 27 36 
Deceased or no longer living 

with family . . . . . .. 2 2 3 7 - 2 

Primary ethnic background of mother 
Scandinavian 18 15 21 7 28 20 14 
United Kingdom 14 15 11 10 19 9 13 
Central Europe 33 48 32 46 32 34 18 
Southern Europe 2 2 l - - - 10 
Oriental l l - - - 3 
Admixture too great to allow 

primary classification 32 19 35 37 21 34 45 

Primary ethnic background of family 
Scandinavian 15 12 17 7 19 15 18 
United Kingdom 12 12 13 6 11 5 37 
Central Europe 32 34 30 47 33 29 13 
Oriental l l - - - 2 
Admixture too great to allow 

primary classification 40 41 40 40 37 49 32 

Religion of family 
Catholic 24 27 21 27 26 22 18 
Protestant 72 71 73 63 69 78 77 
Other or none . 4 2 6 10 5 - 5 

;::;:; 
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g: Table E-7 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family 
social placement: percentage of children, by all children, sex, and family income level 

Family social placement 
characteristics 

Occupation of father 
Professional, technical, 

or kindred worker . 
Manager, official, or 

proprietor ( non farm) 
Clerical or sales worker 
Craftsman, foreman, or 

kindred worker 
Operative or kindred worker. 
Service worker, laborer (nonfarm) 
Unemployed 

Number hours worked per week by father 
None (unemployed) 
Half time. 
75 percent to full time. 
Full time (40-hour week) 
Full time to 125 percent full time. 
125 to 150 percent full time 
150 percent full time and over 

Employment of mother 
Employed 
Nonemployed . 

Occupation of mother 
None (not employed) 
Profess i ona 1 
Clerical 
Sales, operatives ..... . 
Service (household and other), 

1 aborer . . 

All 
children 

23 

13 
8 

33 
14 

7 
2 

2 
1 
4 

48 
17 
18 
10 

33 
67 

67 
6 

10 
5 

12 

Boys 

16 

19 
7 

38 
1 3 

5 
2 

2 

3 
53 
16 
19 

7 

32 
68 

68 
9 
8 
3 

12 

Percentage of children 

Girls 

29 

8 
8 

29 
15 
8 
3 

3 
1 
4 

44 
19 
17 
12 

34 
66 

66 
4 

12 
5 

13 

All children 
Under $6,000-
$5 ,999 $7,999 

percent- - -

4 

18 

32 
18 
21 
7 

7 
3 
7 

54 
11 

4 
14 

27 
73 

73 
4 
3 
3 

17 

9 

7 
7 

51 
21 

5 

2 
56 
16 
17 

9 

35 
65 

66 
4 

11 
3 

16 

b~ilv income 
$8,000- $10,000-
$9,999 $14,999 

38 

8 
10 

27 
12 

3 
2 

5 

5 
44 
19 
17 
10 

39 
61 

61 
7 

10 
10 

12 

50 

27 
14 

9 

32 
23 
40 

5 

27 
73 

73 
9 

18 
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Table £-7 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family 
social placement: percentage of children, by all children, sex, and family income level 

Percentage of children 

Under 
~11 children b~ famil~ income 

Family social placement All Boys Girls $6,000- $8,000- $10,000-
characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - -
Number hours worked per week 
by mother 

None •••••••••••• 67 68 66 73 65 61 73 
1 to 8 • • • • • • • . • • • 5 3 7 4 9 2 4 
9 to 16 .•••••••••• 4 4 4 3 5 5 
17 to 24 ••••••••.• 6 6 5 10 5 5 5 
25 to 32 •••••••••• 5 4 6 3 7 5 4 
33 to 40 •••••••••• 11 12 11 7 9 20 5 
Over 40 • .•..•.•... 2 3 l - - 2 9 

Number hours per week spent by 
mother on activities outside 
the home 

None • ••••••••••• 62 58 65 80 60 56 50 
One ••••••••••••• 5 5 5 3 5 5 9 
Two. . • • • ~ • . • . • . • 7 12 4 4 12 7 5 
Three . ••••••••••• 6 3 8 - 9 5 9 
Four •••••••••••• 7 8 5 3 9 5 9 
Five •••••••••••• 4 2 7 - - 10 9 
Over five •••••••••• 9 12 6 10 5 12 9 

Total number of hours per week 
spent by mother on work and 
activities outside the home 

None • ••••••••••• 39 37 40 53 40 32 36 
1 to 8 ••••••••••• 28 29 27 24 25 31 32 
9 to 16 • •••••••••• 7 7 8 3 12 8 5 
17 to 24 •••••••••• 5 3 5 10 7 
25 to 32 •••••••••• 6 7 6 3 4 7 9 
33 to 40 •••••••••• 11 14 9 7 10 20 
Over 40 • •••••••••• 4 3 5 - 2 2 18 



-
Rs Table E-7 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family 

social placement: percentage of children, by all children, sex, and family income level 

Percentage of children 
All children b~ famil~ income 

Family social placement All Boys Girls Under $6,000- $8,000- $10,000-
characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Education of father 
(years completed) 

8 or less ........... 12 10 13 18 16 10 
9 to 10 • ••••••••••• 10 7 12 21 10 7 
11 to 12. • • • • • • • • • • • 38 52 27 46 48 28 23 
13 to 16 .••••• ~ ••••• 34 29 39 11 21 50 63 
17 to 21 •••••••••••• 6 2 9 4 5 5 14 

Education of mother 
(years completed) 

8 or less ........... 10 10 10 37 5 2 
9 to 10 •••••••••••• 8 7 9 10 9 10 
11 to 12. • • • • • • • • • • • 62 66 59 53 77 54 59 
13 to 16 •••••••••••• 20 17 22 - 9 34 41 



-en 
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Table E-8. Family socioeconomic characteristics of Maplewood-North St. Paul children, family mobility history: 
percentage of children, by all children, sex, and family income level 

Percentage of children _ 
All children b~ famil~ income 

Family mobility All Boys Girls Under $6,000- $8,000- $10,000-
characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Number years residence in 
Midwest since 1955 

3 years •••••••••••• l 2 - - - 2 
7 years . ........... 2 - 4 - 2 5 
8 years . •....•..... 4 5 4 3 5 8 
9 years . ........... 93 93 92 97 93 85 l 00 

Number years residence 
outside Midwest since 1955 

None • •••••••••••• 93 93 92 97 93 85 100 
l year . . . . . . . . . . . . 4 5 4 3 5 8 
2 years . ........... 2 - 4 - 2 5 
6 years . ........... l 2 - - - 2 

Total number of moves made 
by family since 1955 

None . • • • • • • • . • • • • 35 42 30 53 44 20 23 
One •••••••••••••• 41 31 48 27 33 53 54 
Two. • • • • • • • • • • • • • 18 22 16 17 11 22 23 
Three and more •••••••• 6 5 6 3 12 5 



Table E-9. Family socioeconomic characteristics of Maplewood-North St. Paul 
children, family economic situation: percentage of children, by all children 
and by sex 

Family economic 
situation 
characteristics 

Disposable income per family 

Under $5,999 ••• 

Under $2,000 

$2,000 to 2,999. 

$3,000 to 3,999 •• 

$4,000 to 4,999 •• 

$5,000 to 5,999 •• 

$6,000 to 7,999 •••• 

$6,000 to 6,999 •• 

$7,000 to 7,999 •• 

$8,000 to 9,999" •• 

$8,000 to 8,999. 

$9,000 to 9,999. . . . . 
$10,000 to 14,999 •• 

$10,000 to 11,999 •• 

$12,000 to 14,000 •• 

Disposable income per person 

Under $1,000 •• 

164 

$1,000 to l ,499 • 

$1,500 to l ,999 •• 

$2,000 to 2,499 •• 

$2,500 and over •• 

All 
children 

22 

l 

3 

6 

12 

32 

18 

14 

30 

18 

12 

16 

14 

2 

24 

33 

28 

13 

2 

Percentage of children 

Boys 

- percent - - - - - -

20 

3 

17 

41 

19 

22 

25 

17 

8 

14 

9 

5 

22 

41 

32 

3 

2 

Girls 

23 

3 

l 

12 

7 

25 

17 

8 

34 

20 

14 

18 

18 

25 

28 

25 

19 

3 



Table E-10. Family socioeconomic characteristics of Maplewood-North St. Paul children, family knowledge 
and beliefs relating to food: percentage of children, by all children, sex, and family income level 

Percentage of children 
Family knowledge and All children bt familt income 
beliefs relating to All Boys Girls Under $6,000- $8,000- $10,000-
food characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Formal home economics 
experiences of mother 

None .••••••••••••• 26 27 26 43 23 22 18 
Home economics in junior 

high school only ••••••• 29 26 31 30 26 29 32 
Home economics in senior 

high school only ••••••• 14 20 9 - 30 12 4 
Home economics in both junior 

and senior high school •••• 25 22 28 27 19 25 37 
Home economics in college •••• 6 5 6 - 2 12 9 

Home economics continuing 
education of mother 

No continuing education 
activity ••••••••••• 74 73 75 77 74 78 63 

Participation in extension 
programs ••••••••••• 12 15 9 10 14 15 5 

Attendance at adult 
education classes ••••••• 7 5 8 3 5 5 18 

Attendance at cooking 
schools; other •••••••• 7 7 8 10 7 2 14 

Mother's score on test of food 
and nutrition knowledge (percent) 

- 2 5 to O • o • • o • • • • • • • , • 4 3 5 7 5 5 
Oto 19 • •••••••••••• 23 19 26 36 21 22 9 
20 to 39 •••••••••••• 34 39 30 37 37 32 27 
40 to 59 •••••••••••• 35 39 33 20 35 36 54 
60 to 79 •••••••••••• 4 - 6 - 2 5 10 
80 to 100 •••••••••••• 

...... 
en 
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-CT> 

Table E-10 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family CT> 

knowledge and beliefs relating to food: percentage of children, by all children, sex, and family income level 

Percentage of children 
Family knowledge and All children b~ famil~ income 
beliefs relating to All Boys Girls Under $6,000- $8,000- $10,000-
food characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Sources of information about 
nutritive value of fruits or 
vegetables mother finds helpful 

Most helpful source 
Cookbook •••••••••••• 55 53 56 46 68 51 45 
Bulletins, books ••••••.• 16 17 16 14 11 22 18 

(other than cookbooks) 
Food articles in magazines 

or newspapers ••••••••• 5 8 2 6 - 7 9 
Food advertisements, 

radio, TV ..••••••••• 2 4 2 - 5 - 5 
Neighbors and friends •••••• 2 l l 4 2 
Mother or mother-in-law ••••• 3 2 5 6 3 3 4 
Members of immediate family 

(husband, children) •••••• l - l - - - 5 
County extension agent ••••• 5 5 6 14 4 2 
Teacher • ••••••••••.• 9 7 10 3 5 15 14 
No response ••••••••••• 2 3 l 7 2 

Second most helpful source 
Cookbook •••••••••••• 17 12 21 20 12 22 14 
Bulletins, books •••••••• 18 24 14 13 14 22 27 

(other than cookbooks) 
Food articles in magazines 

or Dewspapers ••••••••• 21 22 21 13 30 20 18 
Food advertisements, 

radio, TV • •• ~ ••••••• 3 l 4 - 2 7 
Neighbors and friends •••••• 7 7 6 7 9 5 5 
Mother or mother-in-law ••••• 7 7 8 17 7 2 4 
Members of irrvnediate family 

(husband, children) •••••• 2 2 3 - 3 - 10 
County extension agent ••••. 4 l 5 3 4 5 



Table E-10 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family 
knowledge and beliefs relating to food: percentage of children, by all children, sex, and family income level 

Percentage of children 
Family knowledge and All children b~ famill income 
beliefs relating to All Boys Girls Under $6,000- $8,000- $10,000-
food characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - -
Sources of information about 
nutritive value of fruits or 
vegetables mother finds helpful (continued) 

Teacher • ••••••••• c •• 3 7 - - 5 5 
No response ••••••••••• 18 17 18 27 14 12 22 

Third most helpful source 
Cookbook ....•••••••• 3 l 6 3 3 2 9 
Bulletins, books •••••••• 4 2 5 - 2 10 

(other than cookbooks) 
Food articles in magazines 

and newspapers •••••••• 19 17 21 14 16 19 32 
Food advertisements, 

radio, TV • •••••••••• 4 2 5 3 3 8 
Neighbors and friends •••••• 6 8 4 3 4 9 4 
Mother or mother-in-law ••••• 5 10 2 10 7 3 5 
Members of immediate famlly 

(husband, children) •••••• 3 - 6 4 3 5 
County extension agent ••••• 3 4 l - 2 2 5 
Teacher • •••••••••••• 4 3 5 3 7 5 
No response ••••••••••• 49 53 45 60 53 37 45 

Belief of mother regarding how frequently 
child should be served some food 
from each of following food groups 

Meat, fish, or poultry 
At every meal •••••••••• 3 7 - - - 5 9 
Every day •••••••••••• 96 93 99 100 100 95 86 
Two or three times a week •••• l - l - - - 5 
Once a week ••••••••••• 
Make no special effort to serve. -en ._, 



~ 
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00 Table E-10 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family 

knowledge and beliefs relating to food: percentage of children, by all children, sex, and family income level 

Percentage of children 
Family knowledge and All children by family income 
beliefs relating to All Boys Girls Under $6,000- $8,000- $10,000-
food characteristics children $5,999 $7,999 $9,999 $14,999 

Belief of mother regarding how frequently 
child should be served some food 
from each of the following food groups 

(continued) 
Potatoes 

At every meal ••••••• 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -

Every day. • • • • • • • • • • • 65 71 60 80 72 56 45 
Two or three times a week. • • • 31 27 35 17 23 39 55 
Once a week. • • • • • • • • • • 3 - 4 3 5 
Make no special effort to serve. l 2 l - - 5 

Leafy green or yellow vegetables 
At every meal •••••••• 
Every day. • • • • • • • • • • • 81 83 79 87 77 80 81 
Two or three times a week. • • • 18 14 21 13 21 20 14 
Once a week. . • • • • • • • • • l 3 - - 2 - 5 
Make no special effort to serve. 

Other vegetables 
At every meal ••••••• 
Every day. • • • • • • • • • • • 6 7 5 7 2 10 4 
Two or three times a week. • • • 20 22 20 10 28 19 23 
Once a week. • • • • • • • • • • 27 27 26 30 35 15 27 
Make no special effort to serve. 47 44 49 53 35 56 46 

Citrus fruits, tomatoes 
At every meal. • • • • • • • • • l - l - - 2 
Every day. • • • • • • • • • • • 77 78 77 67 79 81 81 
Two or three times a week. • • • 18 17 19 30 19 12 14 
Once a week. • • • • • • • • • • 2 - 3 - - 3 5 
Make no special effort to serve. 2 5 - 3 2 2 



Table E-10 (continued)o Family socioeconomic characteristics of Maplewood-North St. Paul children, family 
knowledge and beliefs relating to food: percentage of children, by all children, sex, and family income level 

Percentage of children 
Family knowledge and 7\11 children b,t famili income 
beliefs relating to All Boys Girls Under $6,000- $8,000- $10,000-
food characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Belief of mother regarding how frequently 
child should be served some food 
from each of the following food groups 

(continued) 
Other fruits 

At every meal ••••••• 
Every day •••••••••••• 62 61 62 67 51 68 63 
Two or three times a week •••• 36 37 35 26 49 30 37 
Once a week ••••••••••• l - 2 4 
Make no special effort to serve. l 2 l 3 - 2 

Butter or margarine 
At every meal. o •••••••• 92 92 92 97 91 90 90 
Every day. • • • • • • • • • • • 7 8 7 3 9 8 10 
Two or three times a week. 
Once a week .•••••••••• 1 - 1 - - 2 
Make no special effort to serve. 

Milk, cheese, ice cream 
At every meal •••••••••• 98 98 97 100 100 93 100 
Every day ••••••••• o •• 2 2 3 - - 7 
Two or three times a week •.•• 
Once a week •••••••• o •• 
Make no special effort to serve. 

Breads, cereals 
At every meal •••••••••• 62 66 58 80 67 51 45 
Every day. o • • • • • • • • • • 35 32 38 17 31 44 55 
Two or three times a week •••• 2 - 3 3 - 3 
Once a week ••••••••• 
Make no special effort to serve. 1 2 1 - 2 2 

....... 
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~ Table E-10 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family 
knowledge and beliefs relating to food: percentage of children, by all children, sex, and family income level 

Family knowledge and 
beliefs relating to All Boys 

Percentage of children 
All children by famiTl income 

Girls Under $6,000- $8,000- $10,000-
food characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Belief of mother regarding how frequently 
child should be served some food 
from each of the following food groups 

(continued) 
Sweet desserts, candy 

At every meal •••••••• 
Every day •••••••••••• 61 66 57 47 65 56 81 
Two or three times a week •••. 24 19 27 23 21 32 14 
Once a week ••••••••••• 2 3 2 - 5 2 
Make no special effort to serve. l3 12 14 30 9 10 5 

Helpfulness of food and nutrition 
information brought home from 
schoo 1 by child 

No information brought home 
by child ••••••••••• 57 56 57 60 51 63 50 

Information never helpful .••• 3 3 3 3 7 
Information rarely helpful •.• 18 22 15 7 21 15 36 
Information sometimes helpful .• 11 12 11 13 9 12 9 
Information usually helpful ••• 8 4 11 10 7 10 5 
Information almost always or 

always helpful ...... 3 3 3 7 5 

Nutrient supplements given to child 
Yes. • . • • • . . . . . . . • . 44 46 43 33 37 66 59 
No • • • • • • • • • • • • • . • 56 54 57 67 63 34 41 
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Table E-ll. Family socioeconomic characteristics of Maplewood-North St. Paul children, family attitudes 
relating to food: percentage of children, by all children, sex, and family income level 

Family attitudes 
re 1 ati ng to food 

Attitude of mother regarding 
importance of 11 clean 11 plate 

Not important at all ••••••• 
Slightly important •••••••• 
Moderately important ••••••• 
Considerably important •••••• 
Extremely important ••••• 

Practice of mother upon refusal of 
child to eat food served him 

Insist that he finish his 
meal promptly ••••••• 

Insist that he complete a certain 
portion of each food •••••• 

Promise reward; e.g., dessert, 
for completion of food ••••• 

Threaten punishment; e.g., 
withholding of dessert, if 
food is not eaten •••••••• 

Say nothing at time; talk to 
child later about it •••••• 

Say nothing to child; do not 
like arguments at table ••••• 

Say nothing; do not think 
this important •••••••••• 

This child no problem ••••••• 

All 
children 

6 
9 

16 
30 
39 

9 

25 

2 

28 

2 

3 

8 
23 

Boys 

5 
7 

17 
29 
42 

10 

24 

20 

4 

5 
37 

Percentage of children 
All children b.Y, 

Girls Under $6,000-

6 
11 
15 
32 
36 

8 

26 

2 

34 

7 

10 
13 

$5,999 $7,999 

percent 

3 
17 

7 
23 
50 

10 

20 

3 

30 

4 

10 
23 

7 
7 

21 
30 
35 

7 

26 

27 

3 

4 

5 
28 

famil:t income 
$8,000- $10,000-
$9,999 $14,999 

7 
8 

19 
29 
37 

10 

1 

2 

30 

2 

5 

12 
22 

4 
5 

13 
41 
37 

9 

45 

23 

4 
19 
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"" Table E-11 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family 
attitudes relating to food: percentage of children, by all children, sex, and family income level 

Family attitudes 
relating to food 

Practice of mother upon refusal of 
child to taste new foods served him 

Insist that he eat all of it ••• 
Insist that he eat part of it •• 
Insist that he taste it ••••• 
Suggest that he eat it because 

it is good for him ••••••• 
Make a game out of eating it •• 
Withhold dessert until he eats 

part or all of it •••••• 
Say nothing at the time; serve 

food again later •••••••. 
Say nothing at the time; 

do not serve food again 
later ••••••••••••• 

This child no problem •••• 

Home responsibilities of child 
relating to food 

Child helps with planning, 
purchase, and/or preparation 
of family food ••••••••• 

Child has no responsibilities 
relating to actual food 
handling •••••••••••• 

All 
children 

Boys 

Percentage of children 
A 11 children b_l 

Girls Under $6,000-
$5,999 $7,999 

famil.z'. income 
$8,000- $10,000 
$9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - -

4 
14 
56 

l 
2 

l 

10 

8 
4 

61 

39 

8 
12 
55 

3 

2 

6 

9 
5 

58 

42 

l 
16 
56 

2 
2 

13 

7 
3 

64 

36 

7 
63 

3 

14 

10 
3 

60 

40 

7 
19 
48 

3 
4 

10 

4 
5 

60 

40 

5 
17 
54 

2 

12 

5 
5 

71 

29 

4 
9 

59 

5 

4 

19 

45 

55 
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Table E-11 (continued). Family socioeconomic characteristics of Maplewood-North St. Paul children, family 
attitudes relating to food: percentage of children, by all children, sex, and family income level 

Family attitudes 
relating to food 

All 
children 

Boys 

Percentage of children 

Girls Under $6,000- $8,000- $10,000-
All children b_y~ family income 

$5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - -
Nature of child's home 
responsibilities relating to food 

Responsibilities specifically 
related to planning and/or 
purchase of family food ••• 

No responsibilities ••••• 

Responsibilities specifically 
related to preparation of 
simple foods for the family. 

No responsibilities ••••• 

Responsibilities assigned to child, 
relating to table setting and/or 

29 

71 

50 

50 

cleanup after meal service. • • 66 

Completed voluntarily by child, 
relating to table setting and/or 
cleanup after meal service. • • 23 

No responsibilities. • • • • • • 11 

31 

69 

36 

64 

61 

24 

15 

29 

71 

62 

38 

70 

22 

8 

40 

60 

41 

59 

73 

17 

10 

28 

72 

63 

37 

65 

23 

12 

29 

71 

44 

56 

68 

22 

10 

82 

18 

47 

53 

54 

32 

14 
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Table E-12. Family socioeconomic characteristics of Maplewood-North St. Paul children, family meal situation 
characteristics: percentage of children, by all children, sex, and family income level 

Percentage of children 
~ll children bt familt income 

Family meal situation All Boys Girls Under $6,000- $8,000- $10,000-
characteristics children $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - -
Meals skipped or missed 
during week by child 

Breakfast 
None • ••••••••••.•• 90 93 87 93 91 83 95 

One only •••••••••••• 6 5 8 7 7 10 

Two or more •••••••••• 4 2 5 - 2 7 5 

Noon meal 
None •••••••••••••• 87 85 88 93 88 80 86 

One only •••••••••••• 12 15 9 7 10 18 14 

Two • • • • • • • • • • • • • • l - 3 - 2 2 

Evening meal 
None .••••••••••••• 88 86 90 93 88 85 86 

One only • ••••••••••• 12 14 10 7 12 15 14 
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Table E-13. Socioeducational characteristics of Maplewood-North St. Paul children, nutrition education 
situation of children and teachers' knowledge relating to food: percentage of children, by all children, 
sex, and family income level 

Percentage of children 
~11 children b~ famill income 

Item All Boys Girls Under $6,000- $8,000- $10,000-
children $5,999 $7,999 $9,999 $14,999 

percent 
School 

Harmony • •••••.••••• 77 34 43 
North • •••••••••••• 59 25 34 

Fourth grade class 
Class l ...•...•.... 26 11 15 
Class 2 •••••••••••• 26 13 13 
Class 3 •••••••••••• 25 10 15 
Class 4 •••••••••••• 29 12 17 
Class 5 •••• ~ ••••••• 30 13 17 

School lunch participation 
No participation •••••••• 37 49 27 47 37 39 18 
Under half (l or 2 days) •••• 26 29 25 30 30 12 41 
Half and above .•••••••• 16 14 18 10 21 20 9 
(3 or 4 days) 
Total participation •••••• 21 8 30 13 12 29 32 

Nutrition education unit 
Already completed by class ••• 43 42 44 37 46 51 33 
Not yet begun by class ••••• 57 58 56 63 54 49 67 

Teacher score on food and nutrition 
knowledge test: 

Under 40 percent •••••••• 18 17 19 17 14 24 18 
40 to 59 percent •••••••• 60 61 69 66 53 54 72 
60 to 79 percent •••••••• 22 22 12 17 33 22 10 
80 to 100 percent ••••••• 



Table E-14. Mean attitudinal response of Maplewood-North St. Paul children, fathers, and mothers to certain vitamin-rich fruits, by all children, sex, and family income level 

Mean at titudi na l response rating 
Number Percentage reporting 
individual nontaste or All children bl famill income level 

~10,000-$14,999 Fruit or food forms unfamiliaritl All children Bois Girls Under $5 1999 $6,000-$7,999 ~8,000-~9,999 
vegetable evaluated Children Fathers Mothers Children Fathers Mothers Chi1dren Fathers Mothers Children Fathers Mothers Children Fathers Mothers Children Fathers Mothers Children Fathers Mothers Children Fathers Mo :hers 

Fruits 

Apricots 3 24 0 

Mean. 2.9 4.0 4. l 2.8 3.9 3.9 3.0 4.1 4.2 2.2 3.9 4.0 3.1 4.3 4.2 3.2 3.8 4. l 3.2 4.0 ~- J 
Standard 

deviation. 2.0 l.O l.O 2. l l.O l. l 2.0 1.0 0.8 2.1 0.8 l. l 2.0 0.7 0.8 2.0 l. 2 l. l l. 9 l. 2 : . 7 

Cantaloupe 18 0 

Mean. 3.3 4.4 4.6 2.9 4.4 4.6 3.6 4.4 4.5 2.7 4.5 4.7 3.4 4.5 4.6 3.4 4.3 4.5 3.9 4.3 u 
Standard 

deviation. 2.0 l. l 1.0 2. l 1.0 0.9 1.9 l.2 1.0 2.2 l. l 0.8 2. l l. l l. l 2.0 l. 2 l.O l. 4 l. 2 I.C 

Grapefruit 5 5 0 0 

Mean. 4.3 4.3 4.2 4.4 4.3 4.1 4.3 4.3 4.3 4.4 4.1 4.2 4.3 4.5 4. l 4.2 4.3 4.4 4.5 4.2 .\' 
Standard 
deviation. l. 2 0.9 l.O l. 2 0.9 l. l l. 2 0.9 0.7 l.O l.O l. l l. l 0.7 l. l l. 4 0.8 0.6 l. l l.O J. 6 

Oranges 4 0 0 0 

Mean. 4.8 4.7 4.7 4.8 4.7 4.6 4.8 4.7 4.7 4.9 4.6 4.8 4.8 4.9 4.7 4.6 4.6 4.6 4.9 4.6 u 
Standard 
deviation. 0.5 0.5 0.5 0.5 0.4 0.6 0.5 0.5 0.4 0.4 0.4 0.3 0.4 0.2 0.7 0.7 0.7 0.4 0.2 0.4 J. 5 

Peaches 3 2 0 

Mean. 4.5 4.5 4.5 4.5 4.4 4.5 4.6 4.5 4.5 4.4 4.3 4.6 4.7 4.6 4.6 4.4 4.5 4.4 4.7 4.5 ' . -;,• 

Standard 
deviation. l.O 0.6 0.7 l. l 0.6 0.5 0.9 0.5 0.8 l. 4 0.8 0.4 0.6 0.5 0.5 l. l 0.5 l.O 0.5 0.6 J. 6 

Prunes 53 

Mean. l. 7 3.8 4.0 l. 7 3.8 4.0 l. 6 3.9 4. l 2.2 3.7 4.2 l. 3 4.2 4.0 l. 7 3.7 4.0 l. 7 3.6 -I.I 
Standard 

deviation. 2.1 l. l l. l 2.2 l. 2 l. l 2.0 l.O l.O 2.2 l. 2 l.O 2.0 0.9 l. 2 2.2 l. l l. 2 2. l l. 2 J.; 

Strawberries 2 0 0 0 

Mean. 4.7 4.6 4.8 4.6 4.6 4.8 4.7 4.7 4.9 4.8 
Standard 

4.7 4.9 4.5 4.7 4.9 4.7 4.4 4.8 4.8 4.9 4. 9 

deviation. 0.7 0.7 0.4 0.9 0.8 0.5 0.6 0.6 0.3 0.5 0.5 2.8 l.O 0.7 0.4 0.7 0.9 0.6 0.3 0.3 J. 3 

Tangerines 3 0 0 

Mean. 4.6 4.5 4.5 4.4 4.4 4.4 4.8 4.5 4.7 4.6 
Standard 

4.6 4.6 4.5 4.6 4.5 4.7 4.2 4.5 4.9 4.4 u 
deviation. l.O 0.8 0.9 l. 3 0.8 1.0 0.5 0.9 0.7 l. 3 0.7 0.7 l. l 0.7 1.0 0.6 l. l 0.9 0.4 0.8 0. 2 

Watermelon 2 0 

Mean. 4.8 4.6 4.5 4.7 
Standard 

4.6 4.5 4.9 4.6 4.5 4.6 4.8 4.6 4.8 4.6 4.5 4.9 4.5 4.5 5.0 4. 3 u 
deviation. 0.7 0.8 0.9 1.0 0.8 l.O 0.3 0.9 0.9 l. 3 0.6 0.6 0.4 0.7 l.O 0.4 0.8 l.O 0 l. 3 1.2 

All fruits 21 

Mean. 4.5 4.4 4.4 4.5 
Standard 

4.4 4.4 4.5 4.4 4.5 4.6 4.4 4.5 4.5 4.5 4.4 4.4 4.3 4.4 4.5 4.3 4. 5 

deviation. 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.5 0.5 0.4 0.4 0.4 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0 .1 

176 



Table E-14 (continued). Mean attitudinal response of Maplewood-North St. Paul children, fathers, and mothers to certain vitamin-rich fruits and vegetables, by all children, sex, and family income level 

Mean attitudinal response rating 
Number Percentage reporting 
i ndi vi dua 1 nontaste or 8]] ~bildc~D bY famjly income level 

fruit or food forms unfami 1 i ari ty All children Boys Girls Under $5 1g99 $6,000-$7,999 $8,000-$9,999 $10,000-$14,999 
vegetab 1 e eva 1 uated Children Fathers Mothers Chi 1 dren Fathers Mothers Chi 1 dren Fathers Mothers Children Fathers Mothers Children Fathers Mothers Children Fathers Mothers clii1 aren Fathers Mothers Chi 1 aren Fathers Mothers 

fruits ( continued) 

All fruits and 
vegetables 55 

Mean. 4.0 4.2 4.4 4.1 4.2 4.4 4.0 4.2 4.5 4.2 4.3 4.5 4.0 4.3 4.4 4.0 4.2 4.5 4.0 4.0 4.4 
Standard 
deviation. 0.6 0.5 0.4 0.7 0.5 IJ.4 0.5 0.5 0.4 0.6 0.3 0.3 0.6 0.5 0.4 0.6 0.5 0.4 0.6 0.7 0.5 

Vegetables 

Asparagus 3 37 4 

Mean. 2.2 3.5 4.3 2.3 3.4 4.3 2. 1 3.6 4.4 2.0 3.7 4.5 2.0 3.2 4.1 2.6 3.7 4.5 2.0 3.6 4.3 
Standard 
deviation. 2. l 1. 5 1. 1 2. l 1. 5 1. 2 2.0 1. 5 l. 0 2. 1 1. 5 0.7 2.2 1. 6 l. 2 2.0 1. 4 l.O 1. 9 1. 5 1. 2 

Beans, green 7 0 

Mean. 3.9 4.5 4.8 3.8 4.4 4.8 3.9 4.5 4.8 4.3 4.8 5.0 3.4 4.3 4.8 3.9 4.4 4.9 4.1 4.4 4.6 
Standard 
neviation. 1. 6 0.8 0.6 l. 8 0.8 0.7 l. 5 0.7 0.6 l. 3 0.4 1. 8 1. 9 0.9 0.6 1. 5 0.8 0.4 1. 4 0.7 l. 2 

Bracco 1 i 2 46 15 5 

Mean. 1. 8 3. l 4.2 l. 8 2.8 4.0 l. 8 3.3 4.3 1. 5 3.5 4. 1 1. 3 2.6 3. 7 2.5 3.1 4.6 2. l 3.4 4.2 
Standard 
deviation. 2.0 1. 8 l. 3 2. l l. 9 1. 4 2.0 1. 7 1. 2 l. 9 1. 6 l. 4 l. 9 1. 9 1.6 2.2 l.8 0.6 l. 9 1.6 1. 2 

Brussels 
sprouts 2 54 15 7 

Mean. l. 5 3.2 4.2 1. 4 3.0 4.1 1.6 3.4 4.2 1. l 3.5 4.0 1. 6 2.8 3.7 l.6 3.2 4.7 1.6 3.5 4.2 
Starrdard 
deviation. 2.0 1. 8 l.4 1. 9 1. 9 1.6 2.0 1. 8 l. 3 1. 9 l. 7 l. 6 2.0 2. 1 l. 7 2.0 l. 8 0.5 2.0 1. 5 l. 2 

CaDbage 2 16 0 

Mean. 3.0 4. 1 4.5 3.2 3.9 4.5 2.9 4.2 4.6 3.4 4.2 4.8 3.0 4.2 4.5 2.9 4.0 4.5 2.8 3.7 4.2 
Standard 
deviation. 1. 9 l. 2 0.7 1. 8 1. 3 0.7 1. 9 1.0 0.6 l. 8 l. 1 0.4 2.0 1.0 0.6 l. 9 1. 3 0.6 1. 8 l. 2 0.9 

Carrots 3 0 0 0 

Mean. 4.0 4.2 4.5 4.0 4.1 4.5 3.9 4.3 4.4 4.3 4.4 4.7 3.8 4.3 4.6 3.9 4. 1 4.3 3.9 4.0 4.3 
Standard 
deviation. 1.0 0.7 0.6 1.0 0.8 0.6 0.9 0.6 0.6 0.7 0.5 0.4 1. 2 0.7 0.5 0.9 0.6 0.6 0.8 0.9 0.7 

Cauliflower 3 48 12 

Mean. 1. 6 3.2 4. 1 1. 6 2.9 4. 1 l.6 3.4 4.2 1.6 3.4 4. l 1. 6 2.8 3.9 l. 5 3.2 4.4 1. 8 3.6 4.2 
Standard 
deviation. 2.0 1. 7 1. l 2.0 1. 8 l. 1 2.0 1. 7 l. 1 2.0 l. 6 1. 2 2. 1 2.0 l. 3 2.0 l. 7 0.9 l. 9 1. 4 0.9 

Greens 2 13 0 0 

Mean. 3.6 4.3 4.5 3.4 4.3 4.5 3.8 4.2 4.5 3.2 4.6 4.5 3.9 4.2 4.6 3.8 4.3 4.6 3.4 4.0 4.1 
Standard 
deviation. 1. 7 0.8 0.6 1. 9 0.7 0.6 1. 6 0.9 0.7 2. 1 0.6 0.6 1. 4 0.7 0.6 1. 6 0.9 0.6 l. 9 l.O 0.7 
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Table E-14 (continued). Mean attitudinal response of Maplewood-North St. Paul children, fathers, and mothers to certain vitamin-rich vegetables, by all children, sex, and family income level 

Mean attitudinal response rating 
Number Percentage reporting 
individual nontas te or All children by family income level 

Fruit or food forms unfamiliarity All children Bois Girls Under $5,999 $6,000-~7,999 $8,000-$9,999 $10,Q0Q-$]4,999 
vegetable evaluated Children Fathers Mothers Children Fathers Mothers Children Fathers Mothers Chi1 dren Fathers Mothers Cfi1 I aren Fathers Mothers Children Fa the rs Mothers Children Fathers Mothers Children Fathers Moth~s 

Vegetables (continued) 

Peas 2 4 0 0 

Mean. 3.4 4.4 4.7 3.3 4.2 4.7 3.4 4.5 4.7 2.9 4.5 4.7 3.6 4.3 4.7 3.5 4.4 4.7 3.3 4.1 ~. 6 
Standard 

deviation. 1.6 0.9 0.5 l.6 1.0 0.6 l. 5 0.7 0.4 l.8 0.8 0.4 l. 5 l.0 0.6 l. 3 0.7 0.5 1.6 1.0 lj. 5 

Potatoes, 
sweet 2 18 0 0 

Mean. 2. 7 4.2 4.4 2.8 4.1 4.5 2.5 4.3 4.4 2.8 4.6 4.6 2.3 4. 1 4.3 2.9 4.0 4.6 2.9 4.0 
Standard 

deviation. 2.0 l. 2 1.0 2.0 l. 3 0.9 l. 9 l. 2 l. 1 l. 9 0.8 1.0 2.0 l. 3 l. l 2.0 l. 4 0.9 l. 9 l. 3 l. 2 

Potatoes, 
white 5 0 0 0 

Mean. 4.7 4.8 4.7 4.7 4.7 4.7 4.7 4.8 4.7 4. 7 
Standard 

4.9 4.8 4.7 4.7 4.7 4. 7 4.7 4.7 4.7 4.6 .1.5 

deviation. 0.5 0.3 0.4 0.5 0.3 0.3 0.5 0.3 0.5 0.4 l. 7 0.3 0.5 0.4 0.3 0.5 0.3 0.4 0.7 0.5 ') ,;:, 

Spinach 2 32 6 

Mean. 2. l 3.3 3.6 2. 1 3.3 3.5 2. l 3.3 3.6 2.2 3.8 3.4 2. l 3.2 3.6 l. 9 3.2 3.5 2.4 3.3 u 
Standard 

deviation. 2.0 l. 6 l. 5 2.0 l. 7 l. 5 2.0 l.6 l. 4 2.0 l. 7 l. 5 2.0 l. 7 l. 5 2.0 l. 5 l. 5 2. l l. 4 1.3 

Squash 2 23 2 

Mean. 2.8 3.8 4.3 2.9 3.7 4.2 2.6 3.8 4.3 2.6 
Standard 

4.4 4.4 2.7 3.7 4.2 3. l 3.6 4.4 2.6 3.2 -1.0 

deviation. 2. l l. 4 l. 1 2 .1 1.4 l. 2 2. l l. 4 l. 1 2.0 0.9 1.0 2. l l. 3 l. l 2. l 1.6 1.0 2.0 l. 5 1 ' ,., 

Tomatoes 3 6 0 0 

Mean. 3.5 4.5 4.6 3. 1 4.4 4.6 3.8 4.5 4.7 
Standard 

3.6 4.3 4.8 3.6 4.5 4.6 3.3 4.5 4.6 3.5 4.6 

deviation. 1.6 0.7 0.6 l. 8 0.8 0.7 l. 4 0.7 0.5 l. 9 0.9 0.4 1.6 0.7 0.7 l. 6 0.6 0.6 l. 2 0.6 'U 

All vegetables 34 

Mean. 3. 7 4. 1 4.4 3.8 4.0 4.4 3.7 4.1 4.4 3.9 
Standard 

4.3 4.5 3.6 4.1 4.4 3.8 4.0 4.5 3.6 3.9 u 
deviation. 0.9 0.7 0.4 0.9 0.7 0.5 0.8 0.7 0.4 0.8 0.5 0.3 l.0 0.7 0.4 0.8 0.7 0.4 0.8 0.8 ,, 7 

).I 

All fruits and 
vegetables 55 

Mean. 4.0 4.2 4.4 4.1 4.2 4.4 4.0 4.2 4.5 4.2 
Standard 

4.3 4.5 4.0 4.3 4.4 4.0 4.2 4.5 4.0 4.0 , , 

deviation. 0.6 0.5 0.4 0.7 0.5 0.4 0.5 0.5 0.4 0.6 0.3 0.3 0.6 0.5 0.4 0.6 0.5 0.4 0.6 0.7 J. ~ 
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Table E-15. Food consumed by Maplewood-North St. Paul children: average weekly quantity of food consumed by 
low, medium, and high consumers*, by children, sex, and family income level 

Food group and 
consumer type 

Milk 

Low consumers 
Average •• 
Range • • • 

Medium consumers 
Average •••• 
Range ••••• 

High consumers 
Average 
Range ••••• 

Meat, fish, and poultry 

Low consumers 
Average •• 
Range ••• 

Medium consumers 
Average •••• 
Range ••••• 

High consumers 
Average •••• 
Range ••••• 

Eggs 

Low consumers 
Average •• 
Range • • • 

All 
children 

Boys Girls 
All children by family income 

Under $6,000- $8,000-
$5,999 $7,999 $9,999 

$10,000-
$14,999 

10.75 11.37 10.20 11.28 11.28 9.53 11.60 
5.97-13.26 5.97-13.45 7.40-12.73 8. 11-13.74 7.40-13.61 6.97-11.26 5.97-13.29 

14.73 15.44 14.26 15.68 15.26 13.53 14.41 
13.29-16.23 13.61-17.08 13.11-15.70 14. 14-17. 17 13.70-16.83 11.75-14.96 13.31-15.25 

19.13 19.96 18.33 21. 10 19.80 16.91 18.16 
16.24-29.71 17.17-24.59 15.73-29.71 17.42-29.71 17.47-23.82 15.09-20.11 15.71-21.27 

1.30 
0.56-1.64 

1.90 
1.66-2.10 

2.55 
2.11-4.07 

0.05 
0-0.12 

1. 34 
0.60-1.69 

1.90 
1. 70-2. 04 

2.53 
2.05-3.57 

0.05 
0-0.12 

1. 25 
0.56-1.58 

1.88 
1.59-2. 11 

2.56 
2. 15-4.07 

0.04 
0-0. 11 

1. 21 
o. 73-1. 58 

1.89 
1.59-2. 11 

2.45 
2.11-2.92 

0.02 
0-0.07 

1. 18 
0.56-1.66 

1.88 
1. 66-2. 05 

2.73 
2.12-4.07 

0.04 
0-0.08 

1.38 
1.04-1. 58 

1.86 
1.61-2.07 

2.50 
2.09-3.57 

0.06 
0-0. 13 

1.48 
0.90-1.78 

1. 93 
1.82-2.02 

2.34 
2.09-2.79 

0.11 
0-0.26 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 

~ computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
= 



gg Table E-15 (continued). Food consumed by Maplewood-North St. Paul children: average weekly quantity of food 
consumed by low, medium, and high consumers*, by children, s·ex, and family income level 

Food group and 
consumer type 

Eggs (continued) 

Medium consumers 
Average •••• 
Range ••••• 

High consumers 
Average • • • • 
Range ••••• 

Nuts and legumes 

Low consumers 
Average ••• 
Range ••••• 

Medium consumers 
Average •••• 
Range ••••• 

High consumers 
Average •••• 
Range ••••• 

Total vegetables 

Low consumers 
Average •• 
Range • • • 

All 
children 

0.22 
0.13-0.33 

0.63 
0.35-1.40 

0.04 
0-0.14 

o. 31 
0.14-0.46 

l • 01 
0.46-3.49 

1.57 
0.34-2.14 

Boys 

0.24 
0.13-0.36 

0.64 
0.39-1.05 

0.06 
0-0.21 

0.34 
0.25-0.46 

0.96 
0.47-2.02 

1.40 
0.34-1.93 

Girls 

0.20 
0.12-0.31 

0.62 
0.33-1.40 

0.03 
0-0. 11 

0.26 
0.11-0.46 

1.06 
0.46-3.49 

l. 70 
0.90-2.18 

All children by family income 
Under $6,000- $8,000-
$5,999 $7,999 $9,999 

0. 19 
0.09-0.33 

0.58 
0.46-0.95 

** 
0-** 

0.25 
0.04-0.46 

1.05 
0.52-2.22 

l. 57 
0.97-1.98 

0. 17 
0. 11-0. 26 

0.53 
0.26-1.05 

0.09 
0-0.23 

0.40 
0.27-0.61 

l. 14 
0. 63-3. 31 

1.47 
0.34-2.14 

0.22 
0.17-0.31 

0.62 
0. 33-1. 40 

0.03 
0-0.ll 

0.24 
0.18-0.30 

0.97 
0.34-3.49 

l. 50 
0. 66-1. 99 

$10,000-
$14,999 

0.39 
0.28-0.48 

0.78 
0. 50-1. 24 

0.08 
**-0. 11 

0.30 
o. 14-0.46 

0.65 
0.47-0.79 

l. 83 
1.16-2.15 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 

**Less than 0.005 pound. 
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Tab7e E-75 (continued). Food consumed by Maplewood-North St. Paul children: average weekly quantity of food 
consumed by low, medium, and high consumers*, by children, sex, and family income level 

Food group and 
consumer type 

All 
children 

Boys 

Total vegetables (continued) 

Medium consumers 
Average • • • • 
Range ••••• 

High consumers 
Average •• 
Range • • • 

White potatoes 

Low consumers 
Average •• 
Range • • • 

Medium consumers 
Average •••• 
Range .•••• 

High consumers 
Average • • • • 
Range ••••• 

Vitamin-rich vegetables 

Low consumers 
Average •••• 
Range ••••• 

Medium consumers 
Average •••• 
Range • • • • • 

2.58 
2.15-3.05 

3.95 
3.06-10. 18 

0.54 
0-0.81 

1.04 
0.82-1.30 

l. 89 
1.31-4.41 

2.45 
l.99-3.03 

4. 18 
3.05-10.18 

0.58 
0.16-0.83 

l. 12 
0.92-1.36 

2.20 
1.38-4.41 

0.29 0.23 
0-0.55 0-0.41 

0.73 0.66 
o.56-0.91 ·o.46-0.82 

Girls 

2.64 
2.18-3.06 

3. 77 
3. 17-4.90 

o. 51 
0-0.78 

0.99 
0.78-1.17 

1.63 
1.17-2. 71 

0.33 
0-0.61 

0. 77 
0.62-0.96 

All children by family income 
Under $6,000- $8,000-
$5,999 $7,999 $9,999 

2.63 
2.09-3.17 

4.83 
3.28-10. 18 

0.67 
0.36-0.95 

l. 15 
0.97-1.41 

2. 18 
1.48-4. 12 

0.26 
0.08-0.49 

0.70 
0.51-0.89 

2.58 
2.16-3.12 

3.84 
3. 17-6.57 

0.56 
0.34-0.78 

1.04 
0. 82-1. 38 

2. 19 
1.46-4.41 

0.22 
0-0.38 

0.65 
0.44-0.87 

2.50 
2.16-2.96 

2.70 
2.99-4.90 

0.44 
0-0. 77 

1.08 
0. 78-1. 34 

l. 63 
l. 37-2. 32 

0,31 
0.04-0.61 

0.74 
0.62-0.88 

$10,000-
$14,999 

2.57 
2.31-2.86 

3.31 
2.98-4.02 

0.53 
0.22-0.77 

0.93 
0.78-1.03 

l. 14 
l. 04-1. 36 

0.47 
0.26-0.62 

0.78 
0.65-0.98 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 



-ex, 
N> Table E-15 (continued). Food consumed by Maplewood-North St. Paul children: average weekly quantity of food 

consumed by low, medium, and high consumers*, by children, sex, and family income level 

Food group and 
consumer type 

All 
children 

Vitamin-rich vegetables (continued) 

High consumers 
Average •••• 
Range ••••• 

Other vegetables 

Low consumers 
Average •••• 
Range ••••• 

Medium consumers 
Average •••• 
Range • • • • • 

High consumers 
Average •••• 
Range ••••• 

Total fruits 

Low consumers 
Average •• 
Range . • • 

Medium consumers 
Average •••• 
Range . • • • • 

l. 38 
0.91-3.29 

0.27 
0-0.47 

0.64 
0.47-0.78 

l. 30 
0.78-3.53 

l.05 
0.07-1.88 

2.57 
l. 88-3. 43 

Boys 

l. 43 
0.87-3.29 

0.20 
0-0.33 

0.48 
0.33-0.68 

l.12 
0.68-2.83 

l.06 
0.07-l.97 

2. 77 
2.01-3.52 

Girls 

l. 34 
0.97-1.96 

0.37 
0.08-0.59 

0.73 
0.62-0.92 

l. 41 
0.93-3.53 

l.02 
0.16-l.81 

2.40 
l.81-2.96 

All children by family income 
$6,000- $8,000-Under 

$5,999 

l. 57 
0.91-3.29 

0.27 
0-0.37 

0.61 
0.41-0.76 

l.62 
0.76-3.53 

0.76 
0.07-l.47 

2.34 
1.66-3.12 

$7,999 $9,999 

l. 24 
0.89-2.54 

0.20 
0-0.39 

0.57 
0.39-0.76 

1.17 
o. 80- l. 58 

0.94 
0. 17- l. 80 

2.37 
l.81-2.94 

l. 27 
o. 93- l. 84 

0.32 
0.08-0.48 

0.66 
0.51-0.78 

l. 22 
0.83-1.99 

l.27 
0.45-l.97 

2.48 
2.12-2.98 

$10,000-
$14,999 

l. 53 
0. 99- l. 96 

0.36 
0. 19-0.54 

0.68 
0.54-0.81 

l. 22 
0. 85-1.68 

l. 27 
0. 68- l. 97 

3.44 
2.73-4. 10 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 



Table E-15 (continued). Food consumed by Maplewood-North St. Paul children: average weekly quantity of food 
consumed by low, medium, and high consumers*, by children, sex, and family income level 

Food group and 
consumer type 

Total fruits (continued) 

High consumers 
Average •••• 
Range • • • • • 

Vitamin-rich fruits 

Low consumers 
Average . • • • 
Range ••••• 

Medium consumers 
Average • • • • 
Range ••••• 

High consumers 
Average. 
Range • • • • • 

Other fruits 

Low consumers 
Average •••• 
Range ••••• 

Medium consumers 
Average •••• 
Range ••••• 

High consumers 
Average •••• 
Range ••••• 

All 
children 

4.68 
3.51-11.02 

0.10 
0-0.40 

1.01 
0.40-1.68 

2.92 
1.77-6.51 

0.38 
0-0.80 

l. 16 
0.82-1.65 

2.70 
l. 70-5. 92 

Boys Girls 

4.36 4.90 
3.56-5.25 2.98-11.02 

0.08 
0-0.40 

1.02 
0.40-1.82 

2.83 
1.91-5.22 

0.27 
0-0.66 

l. 17 
0.69-1.76 

2.78 
l. 77-4.45 

0.10 
0-0.36 

0.98 
0.40-1.62 

2.99 
1.68-6.51 

0.46 
0-0.83 

l. 14 
0.84-1.59 

2.64 
1.65-5.92 

Under 
$5,999 

4. 16 
3.23-5.25 

0.01 
0-.01 

0.58 
0.01-0. 12 

2.79 
1.47-5.23 

0.20 
0-0.70 

1.05 
0. 78- l. 44 

2.62 
1.84-3.36 

All children by family income 
$6,000- $8,000-
$7,999 $9,999 

$10,000-
$14,999 

4.05 
3.43-5.49 

4.75 5.95 

0.07 
0-0.40 

0.91 
0. 40- l. 62 

2.47 
1.62-5.09 

0.31 
0-0.63 

1.01 
0.66-1.31 

2.52 
l . 32-4. 00 

3.10-7.29 4.42-11.02 

0. 12 
0-0.36 

l. 02 
o. 55- l. 67 

2.86 
1.83-6.51 

0.61 
o. 11-0.99 

l. 34 
1. 03- l. 70 

2.52 
1.90-4.45 

0.50 
0. 03-1. 00 

1. 51 
l.01-2.23 

3. 72 
2.66-5.10 

0.41 
0.06-0.70 

l. 13 
0. 82- l. 40 

3.25 
1.41-5.92 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 

:;; computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. = 
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Table E-15 (continued). Food consumed by Maplewood-North St. Paul children: average weekly quantity of food 
consumed by low, medium, and high consumers*, by children, sex, and family income level 

All children b~ famil~ income 
Food group and All Boys Girls Under $6,000- $8,000- $10,000-
consumer type children $5,999 $7,999 $9,999 $14,999 

Cereals 

Low consumers 
Average . • • • 2.09 2.36 1.92 l.89 2.29 1. 94 2.28 
Range ••••• 0.95-2.67 l. 82-2.82 0.95-2.37 0.95-2.24 l.74-2.79 1.41-2.41 l .98-2. 53 

Medium consumers 
Average •••• 3.00 3.21 2.80 2.79 3. 16 3.01 2.80 
Range ••••• 2. 68-3. 41 2.83-3.61 2.38-3.30 2.38-3.30 2.83-3.43 2.55-3.40 2.67-2.98 

High consumers 
Average .••• 4.17 4.51 3.86 3.99 4.33 4.07 4.09 
Range ••••• 3.41-7.00 3.64-6.12 3.30-7.00 3.30-5.06 3.49-5.58 3.40-7.00 3.11-6.12 

Sugars 

Low consumers 
Average •••• 0.43 0.37 0.46 0.44 0.46 0.40 0.40 
Range ••••• 0.16-0.76 0.18-0.61 0.16-0.78 0.16-0.74 0.18-0.87 0.25-0.61 0.20-0.71 

Medium consumers 
Average •••• 1.18 1. 11 l. 22 l. 19 1. 27 1. 04 1. 10 
Range .•••• 0.76-1.67 0.68-1.67 0.87-1.66 0.76-1.60 0.90-1.67 0.63-1.63 0.87-1.66 

High consumers 
Average •••• 2. 91 3.29 2.62 2.50 3.06 2. 72 3.31 
Range ••••• 1.71-7.29 1.84-7.29 1.71-4.17 l.71-4.07 1.78-5.61 1.65-5.70 1 . 99-7. 29 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table E-15 (continued). Food consumed by Maplewood-North St. Paul children: average weekly quantity of food 
consumed by low, medium, and high consumers*, by children, sex, and family income level 

Food group and 
consumer type 

Fats and oils 

Low consumers 
Average •• 
Range •.• 

. . 

Medium consumers 
Average •••• 
Range .•.•• 

High consumers 
Average • • •• 
Range • • • • • 

Mixed dishes 

Low consumers 
Average • • • . 
Range ••••• 

Medium consumers 
Average •••• 
Range ••••• 

High consumers 
Average •• 
Range • • • 

All 
children 

0.27 
0.09-0.36 

0.44 
0.36-0.53 

0.67 
0.54- l. 18 

0.02 
0-0.13 

0.24 
0.13-0.40 

0.66 
0.41-l.91 

Boys 

0.27 
0.10-0.36 

0.45 
0.38-0.53 

0.73 
0.54-1.18 

0 
0-0 

0.14 
0-0.27 

0.48 
0.29-0.93 

Girls 

0.27 
0.09-0.35 

0.43 
0.35-0.51 

0.63 
0.54-0.91 

0.06 
0-0.15 

0.32 
0.19-0.42 

o. 77 
0.42-1.91 

Under 
$5,999 

0.28 
0.02-0.30 

0.44 
0.36-0.51 

0.68 
0.51-1.18 

0. 01 
0-0.07 

0.22 
0.08-0.31 

0.63 
0. 36-1. 25 

All children by family income 
$6,000- $8,000-
$7,999 $9!999 

0.26 
0.10-0.36 

0.45 
0.36-0.54 

0.70 
0.55-1.18 

0.02 
0-0.03 

0.23 
0.13-0.29 

0.55 
0.31-0.97 

0. 19 
0.09-0.35 

0.43 
0.36-0.49 

0.67 
0.50-0.95 

0.05 
0-0. 15 

0.35 
0.16-0.54 

0. 81 
0.55-1.91 

$10,000-
$14!999 

0.30 
0.19-0.35 

0.41 
0.36-0.47 

0.59 
0.53-0.68 

0 
0-0 

0. 16 
0.13-0.20 

0.48 
0.30-0.76 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table E-16. Incidence of nonconsumption by Maplewood-North St. Paul children, by all children, sex, and CT> 

family income level 

Type of data, sex, and Food grou 
level of family Milk Meat, fish, Eggs Nuts and Cereals Sugars Fats and Mixed 
disposable income and poultry legumes oils dishes 

Incidence of nonconsumption 

A 11 children 
Number •••••••••••• 0 0 11 14 0 0 0 34 

Percentage of total children. - - 8 10 - - - 25 

Boys 
Number • ••••••••.•• 0 0 5 5 0 0 0 23 

Percentage of total boys ••• - - 8 8 - - - 39 

Girls 
Number •••••••••••• 0 0 6 9 0 0 0 11 

Percentage of total girls ••• - - 8 12 - - - 14 

All children 
Under $5,999 

Number •••••••••••• 0 0 5 8 0 0 0 8 

Percentage of income group •• - - 17 27 - - - 27 

$6,000-$7,999 
Number • ••••••••••• 0 0 3 l 0 0 0 11 

Percentage of income group •• - - 7 2 - - - 26 

$8,000-$9,999 
Number • ••••••••••• 0 0 2 5 0 0 0 8 

Percentage of income group •• - - 5 12 - - - 20 

$10,000-$14,999 
Number •••••••••••• 0 0 l 0 0 0 0 7 

Percentage of income group - - 4 - - - - 32 



Table E-16 (continued). Incidence of nonconsumption by Maplewood-North St. Paul children, by all children, sex, 
and family income level 

Type of data, sex, and Food group 
level of family Total White Vitamin-rich Other Total Vitamin-rich Other 
disposable income vegetables potatoes vegetables vegetables fruits fruits fruits 

Incidence of nonconsumption 

A 11 children 
Number • ••••••••••• 0 l 2 3 0 16 6 

Percentage of total children. - * 2 2 - 12 4 

Boys 
Number • ••••••••••• 0 0 l 3 0 10 4 

Percentage of total boys ••• - - 2 5 - 17 7 

Girls 
Number • ••••••••••• 0 l l 0 0 6 2 

Percentage of total girls ••• - l l - - 8 3 

All children 
Under $5,999 

Number •••••••••••• 0 0 0 l 0 6 3 

Percentage of income group •• - - - 3 - 20 10 

$6,000-$7,999 
Number •••••••••••• 0 0 2 2 0 7 3 

Percentage of income group •• - - 5 5 - 16 7 

$8,000-$9,999 
Number • ••••••••••• 0 l 0 0 0 3 0 

Percentage of income group •• - 2 - - - 7 

$10,000-$14,999 
Number •••••••••••• 0 0 0 0 0 0 0 

...... Percentage of income group •• 
00 ...... *Less than l percent. 
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00 
00 Table E-17. Food consumed by Maplewood-North St. Paul children: average retail weight equivalent of total 

vegetables consumed in l week by low, medium, and high consumers*, by all children, sex, and family income level 

Food group and 
consumer type 

Total vegetables 

Low consumers 

All 
children 

Boys 

Average. • • • • 2.40 1.99 
Range. • • • • • 0.40-3.27 0.40-2.86 

Medium consumers 
Average. • • • • 3.95 3.71 
Range. • • • • • 3.27-4.53 2.92-4.36 

High consumers 
Average. • • • • 6.11 6.09 
Range. • • • • • 4.56-13.55 4.37-13.55 

White potatoes 

Low consumers 
Average •• 
Range • • • 

Medium consumers 
Average ••• 
Range • • • • . . 

High consumers 
Average ••••• 
Range •••••• 

0.65 
0-0.98 

1.26 
0.99-1.57 

2.28 
1.58-5.34 

0.70 
0.19-1.00 

l. 35 
l. 11-1. 65 

2.66 
l. 67-5. 34 

Girls Under 
$5,999 

2.62 2.22 
1.24-3.38 1.24-3.15 

4.08 3.97 
3.47-4.62 0.18-4.66 

6. 11 6.97 
4.76-9.66 5.07-13.55 

0.61 
0-0.94 

l. 19 
0. 94-1. 41 

1.97 
1.41-3.27 

0.80 
o. 43-1. 14 

l. 39 
l. 16-1. 70 

2.63 
l. 79-4. 97 

All children by family income 
$6,000- $8,000- $10,000-
$7,999 $9,999 $14,999 

2 .13 
0.40-2.91 

3.68 
2.93-4.36 

5. 77 
4.37-9.41 

0.67 
0.40-0.94 

l. 25 
0. 98-1 .67 

2.64 
l. 77-5. 34 

2.46 
1.09-3.38 

4.00 
3.47-4.49 

6.08 
4.53-9.66 

0.53 
0-0.93 

l. 31 
o. 94-1. 62 

1.97 
1.66-2.79 

2.73 
1.77-3.29 

4. 10 
3.35-4.60 

5.49 
4.78-7.67 

0.64 
0.26-0.92 

l. 12 
0.94-1.24 

1.38 
l . 25- l . 64 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table E-17 (continued). Food consumed by Maplewood-North St. Paul children: average retail weight equivalent 
of total vegetables consumed in l week by low, medium, and high consumers*, by all children, sex, and family 
income level 

All children bt familt income 
Food group and All Boys Girls Under $6,000- $8,000- $10,000-
consumer type children $5,999 $7,999 $9,999 $14,999 

Green and yellow vegetables 

Low consumers 
Average ••••• 0.01 0.01 0.02 0.01 0.01 0.02 0.01 
Range •••••• 0-0.05 0-0.03 0-0.05 0-0.04 0-0.04 0-0.04 0-0.05 

Medium consumers 
Average ••••• 0.12 0.09 0. 14 0. 12 0.12 0. 11 o. 11 
Range •••••• 0.05-0.20 0.04-0.14 0.05-0.23 0.05-0.20 0.05-0.20 0.05-0. 18 0.08-0. 16 

High consumers 
Average ••••• 0.41 0.37 0.43 0.48 0.42 0.39 0.30 
Range •••••• 0.20-1.16 0.14-0.99 0.23-1.16 0.28-0.99 0.21-1.16 0.20-0.64 0.20-0.49 

Tomatoes 

Low consumers 
Average ••••• 0.12 0.06 0.19 0.07 0.13 0. 18 0.09 
Range •••••• 0-0.35 0-0.19 0-0.40 0-0.21 0-0.28 0-0.40 0-0.42 

Medi um consumers 
Average ••••• 0.51 0.45 0.53 0.40 0.47 0.57 0.57 
Range •••••• 0.37-0.69 0.21-0.81 0.40-0.68 0.21-0.51 0.28-0.64 0.41-0.82 0.45-0.81 

High consumers 
Average ••••• 1. 33 1. 45 1. 23 1. 65 1.04 1. 21 1. 54 
Range •••••• 0.71-3.89 0.84-3.89 0.69-2.34 0.62-3.89 0.68-2.58 0. 84-1. 54 0.90-2.34 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers . 
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Table E-17 (continued). Food consumed by Maplewood-North St. Paul children: average retail weight equivalent 
of total vegetables consumed in l week by low, medium, and high consumers*, by all children, sex, and family 
income level 

Food group and All Boys Girls Under 
All children bl famil~ income 

$6,000- 8,000- $10,000-
consumer type children $5,999 $7,999 $9,999 $14,999 

Other vegetables 

Low consumers 
Average ••••• 0.74 0.55 0.94 0.64 0.58 0.87 0.99 
Range •••••• 0-1.21 0-0. 81 0.12-1.35 0.33-0.88 0- l. 04 0.16-1.35 0.49-1.35 

Medium consumers 
Average ••••• 1.58 l. 28 l. 80 l. 41 l. 35 l. 74 l. 92 
Range •••••• 1.24-2.06 0.83-1.66 l.37-2.48 l. 14-1. 89 l.14-1.54 l. 44-2. 08 1.62-2.32 

High consumers 
Average ••••• 3. 12 2.63 3.41 3.31 2.61 3.25 3.32 
Range •••••• 2.07-6.05 1.68-5.00 2.49-6.05 2.06-5.15 1.57-3.89 2.12-6.05 2.49-4.08 

Vitamin-rich vegetables 

Low consumers 
Average ••••• o. 41 0.33 0.46 0.35 0.31 0.44 0.35 
Range •••••• 0-0.78 0-0.63 0-0.79 0.17-0.63 0-0.60 0.05-0.75 0.32-0.86 

Medi um consumers 
Average ••••• l.06 0.98 1.11 1.00 0.96 1.08 l. 23 
Range •••••• o. 79- l. 35 0.65-1.25 0.86-1.37 0.76-1.37 0.65-1.25 0.91-1.27 o. 97- l. 42 

High consumers 
Average ••••• 2.00 2.06 l. 94 2.25 l. 77 l.85 2.26 
Range •••••• 1.35-4.54 l. 35-4. 54 l. 37-3. 14 l. 39-4. 54 l. 27-3. 60 l. 34-2. 56 l. 53-3. 14 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table E-18. Food consumed by Maplewood-North St. Paul children, average retail weight equivalent of fruits 
consumed in l week by low, medium, and high consumers*, by all children, sex, and family income level 

Food group and 
consumer type 

Total fruits 

Low consumers 
Average •• 
Range • • • 

Medium consumers 
Average ••••• 
Range •••••• 

High consumers 
Average •• 
Range •• 

Citrus fruits 

Low consumers 
Average •• 
Range • • • 

Medium consumers 
Average • • • 
Range •••••• 

High consumers 
Average. 
Range •••••• 

Other fruits 

Low consumers 
Average •• 
Range • • • 

All 
children 

l • 19 
0.09-2.38 

3. 15 
2.45-4.05 

5.88 
4.13-14.37 

0.05 
0-0.36 

1.22 
0.39-2.27 

4.01 
2.28-7.91 

0.45 
0-0.90 

Boys 

1.18 
0.09-2.52 

3.37 
2.60-4.53 

5.28 
4.63-6.50 

0.05 
0-0.39 

1.20 
0.39-2.60 

3.77 
2.67-5.38 

0.33 
0-0.70 

Girls 

l. 34 
0.16-2.20 

2.78 
2.25-3.85 

6.32 
4.02-14.37 

0.04 
0-0.13 

l. 22 
0.19-2. 12 

4.21 
2.19-7.91 

0.55 
0-0.95 

Under 
$5,999 

0.86 
0.09-1. 70 

2. 72 
2.03-3.34 

4.64 
3.38-5.99 

0.01 
0-0.03 

0.68 
0.06-2.03 

3.22 
2.03-5.38 

0.22 
0-0.69 

All children by family income 
$6,000- $8,000- $10,000-
$7,999 $9,999 $14,999 

1.06 
0.16-2.20 

2.99 
2.29-3.80 

5.22 
3.99-6.50 

0.04 
0-0.39 

1.00 
0. 39-1. 75 

3.59 
l. 98-4. 76 

0.40 
0-0.70 

l. 37 
0.51-2.38 

3. 10 
2.52-3.80 

5.97 
4.02-8.39 

0.09 
0-0.36 

l. 34 
0.59-2.20 

3.87 
2.31-6.79 

0.66 
0.22-1.10 

l. 62 
0.73-3.09 

4.25 
3.20-5.04 

7.81 
5.06-14.37 

0. 15 
0-0.39 

2.24 
0.55-3.48 

5.41 
3.69-7.91 

0.57 
0.05-0.92 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 



~ Table E-18 (continued). Food consumed by Maplewood-North St. Paul children, average retail weight equivalent 
of fruits consumed in l week by low, medium, and high consumers*, by all children, sex, and family income level 

Food group and 
consumer type 

Other fruits (continued) 
Medium consumers 

All 
children 

Average. • • • • 1.40 
Range. • • • • • 0.92-2.04 

High consumers 
Average. • • • • 3.05 
Range. • • • • • 2.06-6.46 

Vitamin-rich fruits 

Low consumers 
Average •••••. 
Range ••••••• 

Medium consumers 
Average ••• 
Range •••••• 

High consumers 
Average ••• 
Range •••• 

Other fruits 
Low consumers 

Average •• 
Range ••• 

Medium consumers 
Average ••••• 
Range •••••• 

High consumers 
Average ••• 
Range •••• 

0 .16 
0-0. 41 

1.42 
0.41-2.45 

4.18 
2.45-7.91 

0.37 
0-0.75 

l. 18 
0.75-1.64 

2.86 
1.66-6.46 

Boys 

1.40 
0.74-2. 13 

3. l 0 
2.14-5.22 

0.12 
0-0. 41 

1.43 
0.46-2.71 

3.92 
2. 77-5. 38 

0.24 
0-0.66 

l • 16 
0.66-1. 64 

2.93 
1.66-5.22 

Girls 

l. 37 
0.99-1.87 

3.08 
2.02-6.46 

0. 18 
0-0.39 

1.40 
0.39-2.19 

4.36 
2.20-7.91 

0.46 
0-0.80 

1.18 
0.81-1.64 

2.81 
1.66-6.46 

Under 
$5,999 

l. 19 
0.78-2.06 

2.89 
2. 11-3. 44 

0.06 
0-0.18 

0.86 
0.25-2.03 

3.28 
2.12-5.38 

0.20 
0-0.69 

1.06 
0.75-1.64 

2.74 
2.11-3.44 

All children by family income 
$6,000- $8,000-
$7,999 $9,999 

1.26 
0.74-1.62 

2.88 
1.88-4.64 

0 .14 
0-0.39 

1.20 
0.46-1.81 

3.85 
2.19-5.52 

0.29 
0-0.66 

1.03 
o. 67-1. 37 

2.65 
l. 45-4. 64 

l. 58 
l. 13'\'2, 14 

2.85 
2.15-5.22 

0 .17 
0-0.39 

l. 46 
0.79-2.20 

4.02 
2.45-7.09 

0.61 
0.17-1.05 

1.38 
1.09-1. 87 

2.75 
l. 90-5. 22 

$10,000-
$14,999 

l. 36 
l.12-1.61 

3.76 
2. 12-6.46 

0.60 
0.06-1.04 

2.56 
1.22-3.62 

5.49 
3.71-7.91 

0.39 
0.02-0.64 

1.13 
0. 66-1. 44 

3.35 
1.48-6.46 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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Table E-19. Food consumed by Maplewood-North St. Paul children: average retail value of total vegetables 
consumed in l week by low, medium, and high consumers*, by all children, sex, and family income level 

All children bt familt income 
Food group and All Boys Girls Under $6,000- $8,000- $10 ,000-
consumer type children $5,999 $7,999 $9,999 $14,999 

--
Total vegetables 

Low consumers 
Average ••••• 0.24 0.20 0.29 0.24 0.22 0.26 0.29 
Range •••••• 0.02-0.35 0.02-0.27 0. 17-0.39 0.17-0.31 0.02-0.30 0. 12-0.37 0.22-0.37 

Medium consumers 
Average ••••• 0.43 0.38 0.46 0.42 0.41 0.43 0.48 
Range •••••• 0.35-0.53 0.28-0.50 0.40-0.55 0.32-0.55 0.31-0.52 0.39-0.48 0.38-0.65 

High consumers 
Average ••••• o. 71 0.68 0.73 0.82 0.63 0.67 0.74 
Range •••••• 0.53-1.45 0.50-1.45 0.56-1.05 0.56-1.45 0.52-0.82 0. 50- l. 05 0.70-0.83 

White potatoes 

Low consumers 
Average ••••• 0.04 0.04 0.04 0.05 0.04 0.03 0.04 
Range •••••• 0-0.06 0.01-0.06 0-0.06 0.03-0.07 0.02-0.06 0-0.06 0.02-0.06 

Medium consumers 
Average ••••• 0.08 0.08 0.07 0.08 0.08 0.08 0.07 
Range •••••• 0.06-0.10 0.07-0.10 0.06-0.09 0.07-0. 10 0.06-0. 10 0.06-0. lO 0.06-0.08 

High consumers 
Average ••••• 0. 14 0. 16 0. 12 o. 16 0.16 0. 12 0.08 
Range •••••• 0.10-0.33 0.10-0.32 0.09-0.20 0.11-0.30 0.11-0.32 0. 10-0. 17 0.08-0. 10 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers . 
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Table E-19 (continued). Food consumed by Maplewood-North St. Paul children: average retail value of total 
vegetables consumed in l week by low, medium, and high consumers*, by all children, sex, and family income level 

All children bt famill income 
Food group and All Boys Girls Under $6,000- $8,000- $10,000-
consumer type children $5,999 $7,999 $9,999 $14,999 

Green and yellow vegetables 

Low consumers 
Average ••••• ** ** ** ** 0.01 ** ** 
Range •••••• 0-0.01 0-** 0-0.01 0-0.01 0-0.01 0-0.01 0-0.01 

Medium consumers 
Average •••••• 0.02 0.01 0.02 0.02 0.02 0.02 0.02 
Range •••••• 0.01-0.03 **-0.02 0.01-0.04 0.01-0.04 0.01-0.03 0.01-0.03 0.01-0.03 

High consumers 
Average ••••• 0.07 0.06 0.07 0.08 0.07 0.07 0.05 
Range •••••• 0.03-0.23 0.02-0.14 0.04-0.23 0.04-0.15 0.03-0.23 0. 03-0. 11 0.03-0.07 

Tomatoes 

Low consumers 
Average ••••• 0.01 0.01 0.02 0.01 0.02 0.02 0.01 
Range •••••• 0-0.04 0-0.02 0-0.04 0-0.02 0-0.04 0-0.05 0-0.04 

Medium consumers 
Average ••••• 0.06 0.05 0.07 0.05 0.05 0.07 0.06 
Range •••••• 0.04-0.08 0.02-0.07 0.04-0.09 0.02-0.08 0.04-0.07 0.05-0.10 0.04-0.08 

High consumers 
Average ••••• 0.15 0.15 0.15 0. 17 0. l 0 0.14 0.20 
Range •••••• 0.09-0.45 0.08-0. 31 0. 10-0.45 0.09-0.31 0.08-0.21 0.10-0.22 0.10-0.45 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 

'**Less than $0.01 
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Table E-19 (continued). Food consumed by Maplewood-North St. Paul children: average retail value of total 
vegetables consumed in l week by low, medium, and high consumers*, by all children, sex, and family income level 

Food group and All Boys Girls 
All children bt familt income 

Under $6,000- $8,000- $10,000-
consumer type children $5,999 $7,999 $9,999 $14,999 

Other vegetables 

Low consumers 
Average ••••• 0. l 0 0.08 0. 13 0.10 0.09 0.11 0.13 
Range •••••• 0-0.17 0-0.13 0.02-0.19 0.08-0.13 0-0. 14 0.02-0. 18 0.05-0. 19 

Medium consumers 
Average ••••• 0.23 0.19 0.25 0.20 0.21 0.23 0.27 
Range •••••• o. 17-0. 31 0.13-0.26 0.20-0.33 0.13-0.32 0.15-0.27 o. 18-0. 28 0.21-0.33 

High consumers 
Average ••••• 0.45 0.40 0.48 0.51 0.38 0. 41 0.53 
Range •••••• 0.32-0.84 0.26-0.78 0.33-0.84 0.33-0.84 0.28-0.52 0.28-0.78 0.41-0.72 

Vitamin-rich vegetables 

Low consumers 
Average ••••• 0.06 0.05 0.07 0.05 0.05 0.07 0.09 
Range •••••• 0-0.11 0-0.09 0-0. 12 0.02-0.10 0-0.09 0.01-0.11 0.06-0. 13 

Medium consumers 
Average ••••• 0.15 0.13 0. 16 0. 15 0. 13 0. 15 0. 17 
Range •••••• 0.12-0.20 0.10-0.17 0.12-0.20 o. 10-0.20 o. 10-0.16 o. 12-0.19 0. 14-0.22 

High consumers 
Average ••••• 0.31 0.31 0.31 0.30 0.27 0.28 0.43 
Range •••••• 0.20-0.63 0.18-0.55 0.21-0.63 0.20-0.55 0.16-0.43 0.20-0.42 0.23-0.63 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers . 
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Table E-20. Food consumed by Maplewood-North St. Paul children: average retail value of total fruits consumed in 
1 week by low, medium, and high consumers*, by all children, sex, and family income level 

All children bt familt income 
Food group and All Boys Girls Under $6,000- $8,000- $10 ~000-
consumer type children $5,999 $7,999 $9,999 $14,999 

Tota 1 fruits 

Low consumers 
Average ••••• 0.19 0.20 0.18 0.13 0. 16 0.24 0.25 
Range •••••• 0.03-0.36 0.03-0.38 0.04-0.33 0.03-0.25 0.03-0.33 0.08-0.38 0.11-0.52 

Medium consumers 
Average ••••• 0.49 0.50 0.48 0.47 0.40 0.48 0.64 
Range •••••• 0.36-0.62 0.39-0.62 0.35-0.61 0.25-0.54 0.33-0.56 0.39-0.59 0.53-0.72 

High consumers 
Average ••••• 0.89 0.79 0.97 0.75 0.78 0.87 1. 22 
Range •••••• 0.62-2.55 0.63-1.15 0.62-2.55 0.57-1.10 o. 58-1. 15 0.61-1.37 0.73-2.55 

Citrus fruits 

Low consumers 
Average ••••• 0.01 0.01 0.01 + 0.01 0.02 0.02 
Range •••••• 0-0.06 0-0.06 0-0.03 0-0.01 0-0.06 0-0.07 0-0.06 

Medium consumers 
Average ••••• 0.16 0. 16 0. 16 0. 11 0.14 o. 16 0.27 
Range •••••• 0.06-0.29 0.06-0.31 0.04-0.27 0.01-0.24 0.06-0.24 0.08-0.29 0.06-0.40 

High consumers 
Average ••••• 0.48 0.45 0.50 0.45 0.40 0.46 0.61 
Range •••••• 0.30-0.98 0.32-0.78 0.27-0.98 0.24-0.78 0.25-0.65 0.29-0.88 0.45-0.98 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 

+Less than $0.005. 
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Table E-20 (continued). Food consumed by Maplewood-North St. Paul children: average retail value of total fruits 
consumed in 1 week by low, medium, and high consumers*, by all children, sex, and family income level 

Food group and All Under 
All children bt familt income 

$6,000- $8,000- $10,000-
consumer type children Boys Girls $5,999 $7,999 $9,999 $14,999 

Other fruits 

Low consumers 
Average ••••• 0.08 0.06 0.09 0.03 0.07 0. 12 0. 12 
Range •••••• 0-0.16 0-0.15 0-0. 16 0-0.10 0-0. 15 0.05-0. 19 0.02-0.18 

Medium consumers 
Average ••••• 0.24 0.25 0.24 o. 18 0.22 0.29 0.24 
Range •••••• 0.16-0.32 0.16-0.37 0.17-0.32 o. 10-0. 25 0.16-0.32 0.21-0.34 0.23-0.26 

High consumers 
Average ••••• 0.59 0.56 0.61 0.52 0.57 0.52 0.81 
Range •••••• 0.34-1.57 O. 38-1 • 15 0.32-1.57 0.29-0.98 0. 34-1. 15 0.36-0.90 0.36-1.57 

Vitamin-rich fruits 

Low consumers 
Average ••••• 0.03 0.02 0.04 0.01 0.02 0.03 0. l 0 
Range •••••• 0-0.09 0-0.08 0-0.09 0-0.03 0-0.07 0-0. 10 0.01-0. 19 

Medi um consumers 
Average ••••• 0.20 0.21 0.20 0.17 0. 17 0. 19 0.35 
Range •••••• 0.10-0.33 0.09-0.36 0.10-0.30 0.06-0.33 0.09-0.27 0. 12-0.30 0. 19-0.47 

High consumers 
Average ••••• 0.52 o. 50 0.55 0.49 0.48 0.49 0.63 
Range •••••• 0.33-0.98 0.36-0.78 0.32-0.98 0.36-0.78 0.28-0.76 0.30-0.95 0.48-0.98 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 
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00 Table E-20 (continued). Food consumed by Maplewood-North St. Paul children: average retail value of total fruits 

consumed in l week by low, medium, and high consumers*, by all children, sex, and family income level 

Food group and All Under 
All children bt familt income 

$6,000- $8,000- $10,000-
Consumer type children Boys Girls $5,999 $7,999 $9,999 $14,999 

Other fruits 

Low consumers 
Average ••••• 0.06 0.04 0.08 0.03 0.05 0.11 0.07 
Range •••••• 0-0. 13 0-0. l 0 0-0. 14 0-0. l 0 0-0.10 0.03-0.19 **-0.10 

Medium consumers 
Average ••••• 0.21 0.21 0.20 o. 16 0. 18 0.26 0.21 
Range •••••• 0.14-0.31 0.10-0.32 0. 14-0.29 o. 11-0. 24 0. 10-0.28 0.21-0.32 0. 14-0.25 

High consumers 
Average ••••• 0.56 0.54 0.58 0.49 0.56 0.49 0.73 
Range •••••• 0.31-1.57 0.32-1.15 0.29-1.57 0.24-0.92 0.31-1.15 0.34-0.90 0.26-1.57 

*Consumer type was defined on the basis of quantity of food consumed within a particular food group. Total 
children were divided on this basis into three equal subgroups, and the average quantity of food consumed was 
computed for each subgroup. Averages for low consumers include nonconsumers as well as consumers. 

**Less than $0.01. 



Table E-21. Nutrient supply from food only: percentage of Maplewood-North St. Paul children meeting NRC recom-
mended daily dietary allowance intake levels, by all children, sex, and family income level 

Nutrient and Percentage of children 
percentage of NRC All children bl familt income 
recommended All Under $6,000- $8,000- $10,000-
allowance met children Boys Girls $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - - - - -

Food energy 

0 to 32 ••••••• 
33 to 66 . . . . . . 2 2 3 3 - 5 
67 to 132 •••••• 96 95 96 94 98 95 95 
133 to 166 . . . . . 2 3 l 3 2 - 5 
167 and over . . . . 

Protein 

Oto 66 ••••••• 
67 to 132 •••••• 19 19 19 10 19 27 18 
133 to 166 . . . . . 59 62 55 63 58 56 55 
167 to 199 . . . . . 21 19 23 27 18 17 27 
200 to 299 . . . . . l - 3 - 5 
300 and over . . . . 

Calcium 

Oto 32 ••••••• 2 3 l 3 2 - 4 
33 to 66 . . . . . . 3 7 - 7 - 2 5 
67 to 132 •••••• 80 66 91 67 77 95 77 
133 to 166 . . . . . 15 24 8 23 21 3 14 
167 and over . . . . 

Iron 

Oto 32 ••••••• 
33 to 66 . . . . . . 25 17 31 27 23 24 27 
67 to 132 •••••• 71 75 67 73 70 71 68 
133 to 166 . . . . . 4 8 2 - 7 5 5 
167 and over . . . . 
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"" = Table E-21 (continued). = Nutrient supply from food only: percentage of Maplewood-North St. Paul children meeting 
NRC recommended daily dietary allowance intake levels, by all children, sex, and family income level 

Nutrient and Percentage of children 
percentage of NRC All children bl famill income 
recommended All Under $6,000- $8,000- $10,000-
allowance met children Boys Girls $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - - - - -

Thiamine 

Oto 66 ••••••• 
67 to 132 •••••• 52 49 53 57 51 51 45 
133 to 166 . . . . . 34 29 39 23 35 34 46 
167 to 199 . . . . . 12 20 5 20 12 10 9 
200 to 299 . . . . . l 2 2 - 2 3 
300 to 399 . . . . . l - l - - 2 
400 and over . . . . 

Riboflavin 

Oto 66 ••••••• 
67 to 132 •••••• 10 8 10 7 7 17 5 
133 to 166 . . . . . 40 41 39 30 40 44 45 
167 to 199 . . . . . 32 29 35 33 30 34 32 
200 to 299 . . . . . 18 22 16 30 23 5 18 
300 and over . . . . 

Niacin 

O to 32 • • 
33 to 66 . . . . . . 15 12 17 10 18 15 14 
67 to 132 •••••• 81 81 80 90 77 80 77 
133 to 166 . . . . . 4 7 3 - 5 5 9 
167 and over . . . . 
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Table E-21 (continued). Nutrient supply from food only: percentage of Maplewood-North St. Paul children meeting 
NRC recommended daily dietary allowance intake levels, by all children, sex, and family income level 

Nutrient and Percentage of children 
percentage of NRC A11 chi1aren 6~ fami1~ income 
recomnended All Under $6,000- $8,000- $10,000-
allowance .met children Boys Girls $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - - - - -

Vitamin A 

Oto 32 •• 
33 to 66 . . . . . . 24 24 25 30 21 27 18 
67 to 132 •••••• 61 59 62 47 65 66 64 
133 to 166 . . . . . 7 9 6 10 5 7 9 
167 to 199 . . . . . 2 1 3 3 3 - 5 
200 to 299 . . . . . 4 5 3 10 2 - 4 
300 to 399 . . . . . 1 2 - - 2 
400 and over . . . . 1 - 1 - 2 

Vitamin C 

Oto 32 ••••••• 2 2 3 - 2 5 
33 to 66 . . . . . . 32 25 37 44 28 39 14 
67 to 132 •••••• 49 49 48 40 54 42 64 
133 to 166 . . . . . 8 10 7 3 9 5 18 
167 to 199 . . . . . 5 7 2 3 5 7 
200 to 299 . . . . . 4 7 3 10 2 2 4 
300 and over . . . . 
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Table E-22. Nutrient supply from food and supplements: percentage of Maplewood-North St. Paul children meeting 
NRC recommended daily dietary allowance intake levels, by all children, sex, and family income level 

Nutrient and Percentage of children 
percentage of NRC All children bl famill income 
recoITTT1ended All Under $6,000- $8,000- $10,000-
allowance met children Boys Girls $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - - - - -

Food energy 

Oto 32 ••••••• 
33 to 66 . . . . . . 2 2 3 3 - 5 
67 to 132 •••••• 96 95 96 94 98 95 95 
133 to 166 . . . . . 2 3 1 3 2 - 5 
167 and over . . . . 

Protein 

Oto 66 ••••••• 
67 to 132 •••••• 19 19 19 10 19 27 18 
133 to 166 . . . . . 59 62 55 63 58 56 55 
167 to 199 . . . . . 21 19 23 27 18 17 27 
200 to 299 . . . . . 1 - 3 - 5 
300 and over . . . . 

Calcium 

Oto 32 ••••••• 1 2 1 3 - - 4 
33 to 66 . . . . . . 4 8 - 7 2 2 5 
67 to 132 •••••• 79 65 90 67 77 93 73 
133 to 166 . . . . . 16 25 9 23 21 5 18 
167 and over . . . . 

Iron 

Oto 32 ••••••• 
33 to 66 e e D e e e 24 17 30 27 21 24 27 
67 to 132 •••••• 71 75 68 73 72 71 68 
133 to 166 • C, • • • 5 8 2 - 7 5 5 
167 and over 



Table E-22 (continued). Nutrient supply from food and supplements: percentage of Maplewood-North St. Paul 
children meeting NRC recommended daily dietary allowance intake levels, by all children, sex, and family income 
level 

-
Nutrient and Percentage of children 
percentage of NRC All children bl famill income 
recommended All Under $6,000- $8,000- $10,000-
allowance met children Boys Girls $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - - - - -

Thiamine 

Oto 66 ••••••• 
67 to 132 •••••• 32 27 36 43 16 39 36 
133 to 166 . . . . . 24 24 25 20 21 29 27 
167 to 199 . . . . . 13 17 9 20 14 8 9 
200 to 299 . . . . . 14 17 12 4 28 15 
300 to 399 . . . . . 12 10 14 10 14 7 23 
400 and over . . . . 5 5 4 3 7 2 5 

Ri bofl avi n 

0 to 66 ••••••• 
67 to 132 •••••• 7 7 6 7 5 10 5 
133 to 166 . . . . . 26 25 28 20 16 39 32 
167 to ]99 . . . . . 23 21 24 20 19 29 23 
200 to 299 . . . . . 24 27 21 40 26 12 18 
300 to 399 . . . . . 19 20 18 13 32 10 18 
400 and over . . . . l - 3 - 2 - 4 

Niacin 

Oto 32 ••••• 
33 to 66 . . . . . . 7 3 9 7 5 7 9 
67 to 132 •••••• 63 65 62 77 48 71 59 
133 to 166 . . . . . 8 12 6 - 14 10 5 
167 to 199 . . . . . 10 10 10 7 19 7 4 
200 to 299 . . . . . 10 8 12 6 14 5 18 
300 to 399 . . . . . l 2 - 3 
400 and over . . . . l - l - - - 5 

N 
0 
'-" 
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""" Table E-22 (continued). Nutrient supply from food and supplements: percentage of Maplewood-North St. Paul 
children meeting NRC recommended daily dietary allowance intake levels, by all children, sex, and family income 
level 

--
Nutrient and Percentage of children 
percentage of NRC ~11 children bt familt income 
recommended All Under $6,000- $8,000- $10,000-
allowance met children Boys Girls $5,999 $7,999 $9,999 $14,999 

- - - - - - - - - - - - - - - - - - - - percent - - - - - - - - - - - - - - - - - - -

Vitamin A 

0 to 32 ••••••• 
33 to 66 . . . . . . 15 12 18 27 5 19 14 
67 to 132 •••••• 47 47 47 30 44 61 50 
133 to 166 . . . . . 9 14 5 7 19 5 
167 to 199 . . . . . 13 15 12 13 16 10 14 
200 to 299 . . . . . 10 5 13 16 7 5 13 
300 to 399 . . . . . 5 7 4 7 7 - 9 
400 and over . . . . l - l - 2 

Vitamin C 

Oto 32 ••••••• 2 - 3 - - 5 
33 to 66 . . . . . . 28 20 33 40 16 39 14 
67 to 132 •••••• 42 44 41 37 49 37 45 
133 to 166 . . . . . 10 7 13 - 16 7 18 
167 to 199 . . . . . 7 10 5 3 12 7 5 
200 to 299 • Cl • • • 8 16 2 20 7 5 
300 to 399 . . . . . 2 l 3 - - - 14 
400 and over . . . . l 2 - - - - 4 
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Table E-23. Intercorrelation maxtrix for quantity of food ingested by 136 Maplewood-North St. Paul children, 
grouping of foods by 10 major food groups 

Total Total Total Total Total Total Total 
fluid meat, fish, Total nuts and vege- Total Total fats and sugars and mixed 

Food group milk* and poultry eggs legumes tables fruits cereals oils sweets dishes 

Total fluid milk* •• 1.000 

Total meat, fish, 
and poultry •••• -.234 1.000 

Total eggs •••••• • 122 • 131 1.000 

Total nuts 
and legumes •••• -.099 .096 -.158 1.000 

Total vegetables ••• -.032 .402 .025 .016 1. 000 

Total fruits ••••• -.058 • 149 .213 -.031 -.080 1. 000 

Total cereals •••• .040 • 114 -.056 -.010 . 174 -.090 1. 000 

Total fats and oils. • 153 • 196 .258 -.097 .339 - . 121 . 391 1.000 

Total sugars and 
sweets ••••••• -.067 .063 .003 -.037 .103 .070 . l 04 .093 1.000 

Total mixed dishes, 
including soups •• - .151 -.017 .061 .007 .059 -. 111 -.043 . 118 -.086 1.000 

*Includes cheese in terms of whole milk equivalent. 
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Table E-24. Intercorrelation matrix for total retail value of food consumed and certain independent variables 
for 136 Maplewood-North St. Paul children 

Nature of 
Total Skipped Home eco- Mother's be- mealtime Nature of 
retail Number School or nomi cs lief regarding cri ti ci sm: mealtime Father 
value preschool lunch Per Skipped missed continuing frequency of nonfood cri ti ci sm: attitude: 
of food children partici- person or missed evening education service of activity "good eat- white 

Variables consumed in family pation income breakfast meal of mother "other" fruits related ing" related potatoes 

Total retail value 
of food consumed •.••• 1.000 

Number preschool 
children in family •• o -. 231 1.000 

School lunch 
participation •••••••• .277 -.177 1.000 

Per person income •••• .200 -.475 .290 1.000 

Skipped or missed 
breakfast •••••••••••• -.205 -. 116 -.018 • 135 1.000 

Skipped or missed 
evening meal ••••••••• -.293 -.103 • 114 • 121 .303 1.000 

Home economics 
continuing education 
of mother •••••••••••• .276 - • 171 • 167 • 162 -.054 -. 130 1.000 

Mother's belief re-
garding frequency 
of service of 
"other" fruits ••••••• -.223 .131 .025 -. 104 .219 .011 - .041 1.000 

Nature of mealtime 
criticism: nonfood 
activity related ••••• -.312 • 109 -.040 -.083 .054 .230 - . 102 . 113 1.000 

Nature of mealtime 
criticism: "good 
eating" related •••••• -.235 -.035 .033 .067 .044 .035 -.071 .042 .113 1.000 

Father attitude: 
white potatoes ••.•••• -.277 .090 -.214 -.218 -.056 - . 117 -.035 .075 .023 .051 l .000 



"' 0 ...... 

Table E-25. Intercorrelation matrix for total retail value of vegetables consumed and certain independent 
variables for 136 Maplewood-North St. Paul children 

Nature of 
mealtime 

Total retail Home economics criticism: Mother 
value of School continuing nonfood Child Child attitude: 

vegetables lunch education of activity attitude: attitude: white 
Item consumed participation mother related apricots spinach potatoes 

Total retail value of 
vegetables consumed •• l.000 

School lunch 
participation ••••• .356 l.000 

Home economics 
continuing education 
of mother ••••••• .212 • 16 7 l. 000 

Nature of mealtime 
criticism: nonfood 
activity related •••• - • 319 -.040 -. 102 l .000 

Child attitude: 
apricots •••••••• .228 • 196 -.034 - • 145 l. 000 

Child attitude: 
spinach •••••••• .213 .028 .086 .009 . l 09 l. 000 

Mother attitude: 
white potatoes ••••• -.257 -.036 .029 -.059 -.012 -.066 l .000 
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Table E-26. Intercorrelation matrix for total retail value of fruits consumed and certain independent variables 
for 136 Maplewood-North St. Paul children 

Total Number Mother's be-
retail persons lief regard-
value of Edu ca- Educa- Occupa- in eco- Per Skipped i ng frequency 
fruits Age of ti on: tion: ti on: nomic person or missed of service of 

Item consumed mother father mother father family income breakfast "other" fruits 

Total retail value 
of fruits consumed •••• 1.000 

Age of mother ••••••••• .216 1.000 

Education: 
father •••••••••••••••• .225 -.108 l .000 

Education: 
mother •••••••••••••••• .226 .047 .566 l .000 

Occupation: 
father •••••••••••••••• -.212 -.007 -.654 -.426 l .000 

Number persons in 
economic family ••••••• -.283 -.137 -.078 -.079 .071 l.000 

Per person 
income •••••••••••••••• .405 .080 .353 .367 -.293 -.624 1.000 

Skipped or missed 
breakfast ••••••••••••• -.202 -.139 .033 .050 -.081 - . l 07 . 135 l. 000 

Mother's belief 
regarding frequency 
of service of 
"other" fruits •••••••• -.304 -.217 .053 .096 -.108 .110 -.104 .219 l .000 

Child attitude: 
peaches ••••••••••••••• .231 .049 .013 .012 .044 - • 132 .098 -.036 -.257 

Child attitude: 
greens •••••••••••••••• .222 • 119 . 122 .076 -. 140 .002 .009 - .142 - .137 

Child Child 
atti- atti -
tude: tude: 
peaches greens 

l .000 

.098 l .000 
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Table E-27. Intercorrelations of food energy and eight nutrient intake values for 136 Maplewood
North St. Paul children 

Item 2 3 4 5 6 7 8 

1. Food energy •••• 1.000 

2. Protein •••••• .795 1.000 

3. Calcium •••••• .313 .382 1.000 

4. Iron • ••••••• .571 .574 .260 1. 000 

5. Vitamin A ••••• .292 .346 .090 .332 1. 000 

6. Thiamine •••••• .547 .619 .259 .678 .254 1.000 

7. Riboflavin ••••• .632 • 725 .495 .392 . 525 -.491 1. 000 

8. Niacin ••••••• .526 .618 .076 • 727 . 305 .665 .302 1. 000 

9. Vitamin C ••••• .273 .295 .094 .159 .068 .208 .073 . 178 

9 

1. 000 
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Table E-28. Intercorrelations of food energy and eight nutrient intake values for 59 Maplewood
North St. Paul boys 

Item 2 3 4 5 6 7 8 

l. Food energy •••• l.000 

2. Protein •••••• .723 1.000 

3. Calcium •••••• .215 .285 1.000 

4. Iron • ••••••• .468 .503 .240 l. 000 

5. Vitamin A ••••• .295 .466 . 145 .303 1.000 

6. Thiamine •••••• .442 .586 • 120 .595 .344 l. 000 

7. Riboflavin ••••• .527 .739 .366 • 316 .604 . 441 1.000 

8. Niacin ••••••• .382 .495 .065 .675 .257 .659 . 198 l. 000 

9. Vitamin C ••••• .406 .350 • 125 .116 .232 .297 • 150 . 102 

9 

1.000 
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Table E-29. Intercorrelations of food energy and eight nutrient intake values for 77 Maplewood
North St. Paul girls 

Item 2 3 4 5 6 7 8 

1. Food energy •••• 1.000 

2. Protein •••••• .842 1.000 

3. Calcium •••••• .395 .465 1.000 

4. Iron . .•..... .600 • 601 .244 1. 000 

5. Vitamin A ••••• .306 .279 .034 .372 1. 000 

6. Thiamine •••••• .563 .605 . 372 .718 . 195 1. 000 

7. Riboflavin ••••• .669 .700 .638 .382 .488 .469 1. 000 

8. Niacin ••••••• .588 .679 .038 .747 .350 .635 .313 1.000 

9. Vitamin C ••••• • 143 .249 .048 . 179 -.057 .124 -.028 .226 

9 

l .000 
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Table E-30. Intercorrelations of food energy and ten nutrient intake values for 136 Maplewood
North St. Paul children 

Item 2 3 4 5 6 7 8 9 

l • Food energy •••• 1.000 

2. Protein •••••• .795 1.000 

3. Fat • ••••••• .867 .739 1.000 

4. Carbohydrates ••• .862 .538 • 511 1.000 

5. Calcium •••••• .313 .382 .256 .262 1.000 

6. Iron • ••••••• .571 .574 .406 .527 .260 1.000 

7. Vitamin A ••••• .292 .346 .346 . 132 .090 . 332 1.000 

8. Thiamine •••••• .547 .619 .448 .428 .259 .678 .254 1. 000 

9. Riboflavin ••••• .632 .725 .608 .437 .495 .392 .525 .491 1.000 

10. Niacin ••••••• .526 .618 .408 .424 .076 . 727 .305 .665 .302 

11. Vitamin C ••••• .273 .295 • 169 .276 .094 • 159 .068 .208 .073 

10 11 

1.000 

. 178 1.000 
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Table E-31. Intercorrelation matrix for vitamin A and certain independent variables for 136 Maplewood-North St. Paul children 

Item l 2 3 4 5 6 7 8 9 10 11 

l • Vitamin A intake ••••••••• 1.000 

2. Mother's belief regarding fre-
quency of service of leafy 
green and yellow vegetables •••• -. 174 l. 000 

3. Mother's belief regarding fre-
quency of service of "other" 
fruits •••••••••••••• -. 181 .292 1.000 

4. Nature of mealtime criticism .. -.200 . 193 .113 1.000 

5. Child attitude: peaches •• .. • 171 -.026 -.257 - . 125 1.000 

6. Child attitude: Brussels sprouts. .233 -.223 -.130 .025 .244 l. 000 

7. Child attitude: carrots ••••• • 191 -.273 -. 148 -.048 .188 .287 1.000 

8. Child attitude: cauliflower ••• .170 -.221 -.153 .056 . 123 .483 .292 1.000 

9. Child attitude: greens . . . . . .157 -.005 -. 137 -.071 .098 .232 .107 . 124 l.000 

10. Child attitude: spinach ••••• .218 -. 118 -.016 .009 .099 . 313 .280 .424 .278 1.000 

11. Mother attitude: cantaloupe • • • -. 171 -.018 .030 .020 -. 103 . 166 -.085 . 154 .075 .094 l. 000 

12. Mother attitude: watermelon ••• -.276 -.007 .022 .096 .002 -.099 .017 -.030 .050 .003 .309 

12 

1.000 
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Table E-32. Intercorrelation r1atrix for vita111in C and certain independent variables for 136 Maplewood-North St. Paul children 

Item l 2 3 4 5 6 7 8 9 10 

1. Vita111in C intake • 1.000 

2. Education: father. .218 1.0D0 

3. <lumber children in fa~1ily. -. 190 -.044 1.000 

4. rlumber 111oves since 1955 •• -.197 .067 .019 1.000 

5. :Jumbe1· preschool chi1dren in fa1:1ily. -.211 .012 .698 .131 1.0D0 

6. rlumber persons in economic fanily, -. 180 -.078 .961 .023 .688 l.D0D 

7. School lunch participation .221 .086 -.223 -. 009 -.177 -. 220 l.D00 

8. Family disposable income • .168 .423 .070 .089 -.040 .054 .187 1.000 

9. Mother: food and nutrition test score. .196 .248 .015 -.076 -.045 .028 .020 .314 1.000 

10. Children: food and nutrition test score. .195 .093 .042 -.015 -.071 .042 -.018 .062 .145 1.000 

11, Skipped or missed noon meals •••• -.256 -.053 -,072 .187 -.069 -.095 .161 .036 -.063 .101 

12. Home economics continuing education 
of mother ••••••••••••• , 176 .124 -.218 -,081 -.171 -.156 .167 .033 .098 -.019 

13. Mother's belief regarding frequency 
of service of citrus fruits and 
tomatoes •. , ..••.••.•••• -. 250 -.034 .090 .044 .051 .100 -.048 -.074 -.014 .014 

14. Mother's belief regarding f""equency 
of service of ,nil k, cheese, and 
ice cream ..•.••.••. , 172 .148 .060 -.046 -.025 .094 .017 .086 -.018 -.061 

15, llature of mealtime criticism. .210 -.047 .123 .045 .109 .127 -.040 .033 .101 .007 

16. Child attitude: greens ••.• .214 .122 -.018 -. 127 -.006 .002 .059 .038 .194 .191 

17. Child attitude: 1-ihite potatoes -,265 -. 095 .063 .049 .094 .060 -.022 -.015 .036 .054 

18, Child attitude: squash . .190 .026 .043 -.024 .023 .038 .095 .065 .109 .115 

19. Mother attitude: prunes. -.214 -.016 .097 -,001 .031 .099 -.056 -.037 .112 -.023 

20. Mother attitude: tangerines. -.334 -.029 .023 .048 .070 .043 .069 -.068 -.064 -. 116 

21. Mother attitude: 1·1h i te pot a toes. -.205 .DOD .088 .041 .172 .069 -.036 -.154 -. 186 -.047 

21. Father attitude: tangerines ••• , 191 -.049 -.100 -.124 .064 -.061 .016 -. 123 -.009 -.024 

23. Father attitude: 1·1hite potatoes. -.195 -.202 .084 -.144 .090 .060 -.214 -. 223 -.071 .070 

11 12 13 14 15 16 17 18 19 20 21 22 23 

l.000 

.047 1.000 

-.136 -.078 1.000 

-.056 ,004 .097 1.000 

-.066 -.102 .152 .018 1.000 

-.012 ,099 -.034 .091 -.071 1.000 

.094 ,065 .083 -.164 .020 .094 1.000 

-.018 -.010 -.236 .017 -.102 .110 . 159 1.000 

.090 -.137 -.041 -.242 .051 .079 .188 -.042 1.000 

.097 .031 .006 -.212 ,114 -.048 .116 -.065 .284 l.000 

.067 .029 -.018 -.014 -.059 -.142 .117 -.082 .139 . 184 1.000 

-. 117 -.021 .041 .096 .066 .120 .066 -.083 .010 .048 .072 l.000 

-.029 -.035 -.150 .052 .023 -. 049 .177 . 159 . 050 . 074 .215 . 095 1 .ct1 -~ 
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