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INTRODUCTION



INTRODUCTION

Food consumption has long been recognized by
investigators as being one of the important factors in the
appraisal of the nutritional status of individuals and
population groups. The study of food habits 1s an essential
part of the dietary survey, for in order to study the
influence of diet on health it is necessary to determine
the kinds of food which people accepte.

More than 75 years ago, Voit, the German
physiologist studied the dletary intakes of laborers on
self-selected diets and thus set up protein and calorie
allowances on the basis that these persons, who were
apparently in good health, were consuning an adequate
diet, Some of the earliest studies in this country were
made by Atwater (1) in 1902, He studied individuals and
boarding house groups who were engaged in different
occupations, using their caloric needs as a basis to propose
dietary standards for adults of different degrees of
activity., Sherman and Gillett in 1914-15 made a detailed
study of the food consumption of 92 low income families
living in and around New York City. This study was one of
the earliest atteﬁpts to determiine the effect of economie

status on dletary intakes.



Two of the most extensive Investigations
indicating trends in American food patterns have been
carried out by the Bureau of Home Economics. One of these
studies (2), based on dietary records obtained during the
period December, 1934 to February,1937 deals with the
content, nutritive value and economy of food purchased by
families of employed wage earners and clerical workers in
13 industrial centers in eight major geographical reglons
of the United States. The other (3) deals with the food
consumption of families at various income levels living in
cilties, villages, and on farms in different parts of the
country.

Food habits vary from place to place (2,3) and

season to season (2,&,5). They differ from family to
family reflecting economic circumstances (2,6,7) and
cultural backgrounds (7,8,9,10,11)., Family size also
affects the food consumption level; the larger the family,
the more limited the diet of each family member (12),
Reid (13) puts forth the following factors as influencing
food habits and preferences:- physlological needs, social
organlization, economic resources and cost, attributes of
foods and psychologicel attitudes,

Established habits of eating are difficult to
| change and 1t 1i1s being realized that more emphasis must be

put on correct eating patterns for preschool and school
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children if dietary intaltes of this age group are to neet
the present standards of adequacy. The value of the
school lunch program has been emphasized by several workers
(14,15,16,17,18).

The problem of improving the American food pattern
1s foremost 1In the minds of all interested in a better way
of life. 1In spite of the fact that the United States has
the highest standard of living in the world today, and
leads 1In nutrition research, public health authorities are
concerned with the lack of adequate dletaries as judged by
the present recormended dietary allowances, Food enriclment,
especially of wheat flour and cereals, is an important step
toward guaranteeing the nutritive quality of a low cost
food (19), Twenty-six states and two territories have
enacted enrichment laws as of August 19L9%, An even
greater emphasis on nutrition education can also do much

to improve American eating hablts,

3% Personal correspondence with the American Institute

of Baking, Chicago.
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PURPOSE OF THE STUDY

During the first four months of 19,7, data of
food consumption of approximately 5,000 elementary school
children (grades one to eight) in /|0 states and the District
of Columbia were collected by the Home Economics Division
of the Kellogpy Company, Battle Creek, lilchigan, The states
for which data were not secured include liontana, Il.aine,
Connecticut, lew lampshire, Nevada, Rhode Island, South
Dakota and Wyoming,

The main purpvpose 1In collecting the data was to
determine the extent to which Kellogg's cereals were being
used by school children throughout the country, However,
the data represented an unbiased record of the foods that
were served to these children during the five day survey,
as the children were not informed of the purpose for which
these data were being collected. Schools were contacted
and all teachers interested in supervising the keeping of
the food records in their classrooms filled out cards
stating the number of records desired, the grade or grades
of their students and the address to which the records were
to be sent,

Twenty-four hour recall records were written

at school for five consecutive days (Sunday through Thursday)
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and at the end of that time the completed records were
returned to the Kellogg Company. The company made a partial
analysis of breakfast scores; then made the cdata available
to the Department of Foods and Nutrition, lichigan State
College for further analysis.

The purpose of this study was to make a descriptive
evaluation of these food records; this evaluation was used as
a basis for the comparison of the food patterns of elementary
school children throughout the nain geographical regions
of the United States,

The greater majority of the l, 743 food records

made avallable to the Department of Foods and Nutrition for
use in this study were filled out by children in the fourth,
fifth and sixth grades. Incomplete records were rejected as
being inaccurate; also rejected were any records filled out
by teachers rather than by the children themselves,
Rejection of these food records eliminated the states of
llaryland and Idaho and reduced the total sample to 3,9567.
A number of additional records were discarded because the
spelling could not be deciphered,

The selected sample of 2,252 food records included
all comnlete records filled out by children in the fourth
and fifth grades. There was no differentiation as to the
sex of the children, other than by name, indicated in the
records. Sex differentiation did not seem necessary since
the food habits of the age group (9 to 12 years), rather

than the quantitative intakes are the object of the study.
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DISCUSSION CF LITZRATURE

The Bureau of Human Lutrition and Home Lcononiics,
United States Department of Agriculture has outlined four
procedures for colleccting food cansunmption data: their
uses and limitations (20). These are:a
1, Estimation by recall - food intake (in measures or

servings) of the previous 2l hours or longer

is recalled.

2., Food records - record of all food eaten made at the
time the food is consumed (in measures or
servings) for varying lengths of time, usually
three to seven days.

3. Diet history = by recall or repeated food records
or both to discover usual food patterns over a
relatively long period of time.

.. Weighed dietary intaite - may be accommanied by
collection of samples for analysis to be used
for metabolism studies.

Each of these methods has its advantages and
disadvantages. The recall method can be used as a basis
for educational programs; it 1s easily obtained and gives
a qualitative rather than a quantitatlve picture of the

diet, The food record may be used in nutritional status



studies; its accuracy in the calculation of quantitative
food Intakes depends upon the ability of the subject to
estimate quantities of food correctly and the correct
aprlication of food tables. The advantage of the food
record is that it represents an unbiased nicture of the
meals served to an individual during a survey period.

The dletary history has little use other than to study
food habits, although it may also be useful in nutrition
educgtion nrograms for following the progress of children
to determine whether or not education has improved their
dietaries. While a weighed dietary intake is the most
accurate procedurce for collecting data to determine food
intake, its disadvantage lies in the fact that it is very
time consuming and personc arc apt to deviate from their
usual patterns of eating because it is too much trouble

to weigh out a certain food,

Large Scale Food Consumption Studies

T™vo extensive studies of food consumption made
by Stiebeling et al. have been mentioned previously (see
Introduction)., One was a study of the diets of families
of employed wage earners and clerical workers in i3
industrial centers in eight major geogravhical regions of
the United States (2)se The families were mostly white,
although some Negro families in the lliddle Atlantic and

southern cities were included in the sample.



Four thousand food inventoriles were kevt for a
period of seven days. These records were classified by
reglion, color of family and season, and groupned into 10
categorles according to the level of exvenditure for food.
The quantitles of the different kinds of food purchased
and the nutritive adequacy of the diets was determined,

The diets of‘the families in this study tended
to be high in fats, sugars, meat, poultry, and fish, but
low in milk products and fruits and vegetables other than
potatoes, I'orty to sixty per cent of the diets of white
families were reported as needing improvement; also in
this category were over 60 per cent of the Negro families
in the South,

Scasonal variation, as far as the nutritive
value of the diets was concerned, seemed slight., Intake of
caldries, protein, phosphorus, iron, thiamine and riboflavin
tended to be highest in the fall and winter, while vitamin
A was highest in the spring and ascorbic acid in the
sunmer,

The higher the income level, the greater the
consumption of eggs, meat, poultry and fish., In spite of
this all fanilies were reported to have an adequate protein
intake, indicating the ponularity of protein foods in the
American dietary., The largest share of calories was derived

from grain products in all regions and at all 1ncore levels,



It was reported that even the "good" diets fell
short of the optimal allowances for protective foods,

The second study (3), referred to previously, is
a study of family food consumption according to income
of families in cities and villages in five regions: New
England, liiddle Atlantic and North Central, Plains and
llountain, Pacific and Southeast,

Size or composition of the family made little
difference in the food snmending patterns of the famililes
in general, Income and family type did affect the level
of consumption of some food groups. Aé incomes rose the
consumption of fresh fruits, fresh vegetables, meat,
poultry and fish increased. The smallest increases or a
decline occurred in grain products and votatoes,.

In analyzling the data, three broad regional
groups were used, lorth, ‘Jest and Southeast, to bring out
regional similarities and differences. Igg consumptlon
per capita varied little in the summer months of 1936
in the North, l/lest or Southeast, but milk consumption was
lower in the Southeast. liore fresh fruits and vegetables
other than potatoes were used in the Southeast and ilest
than in the North.

The level of consumption of cheap energy producing
foods followed typical regional patterns, Potato
consumption was highest in the Northeast and Iilddle

Atlantic and North Central regions wvhile the Southeast had
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an average grain product Intake twice as high 2s in the
North and VWest and a smaller proportion was purchased
as baked goods, Less than one-tenth of the bread
purchased 1n all three broad regions was made from part
or enfire whole wheat or rye flour,

The Southeast consumed more chicken, nork and
fish but less beef, veal and lamb than the other regions.
Less butter was used in the Southeast but more "fatty
foods" such as fat pork were consumed,

Stiebeling (21) compared the national food
conswaption in 1941 with that of 1936 and found that there
was an overall improvement during the five year period. In
1936, low and high income groups differed most with respect
to caleium, vitamin A, ascorbic acid and riboflavin,

Fewer than one-fifth of the famillies in this country had
food supplles that met the National Research Council's
recommendations, Diets of higher 1lncome groups tended to
provide more protein, ninerals and vitamins than those of
low income groups,

From 1936 to 1941, consumntion of fresh vegetables
had increased 12 to 1llL per cent, canned vegetables 5 to 8
per cent, citrus fruit 30 to !0 per cent, other fruit 10
to 15 per cent, meat and eggs 8 to 10 per cent and dairy
products less than 5 per cent. The consumption of graln
products decreased but the author felt that this would be
offset by enrichment which began in 19l1.
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Dietary and Nutrition Surveys

The Department of Publlec Services of General
I1111s initiated an experimental nutrition education
program in the schools in the spring of 19@5. A survey
of the food habits of 29,L75 boys and girls (22) was
conducted between April 1945 and June 19/;8 as a part of
the program. The children represented all grades from
kindergarten through twelfth,and all types of schools
from the one-room rural to the large city school were
represented.

The first surveys were made over a seven day
period,. but beginning September, 1916, the neriod was
reduced to three days. Diets of the 29,475 children were
classified as good, falr or noor on the basis of total
scores and 1,217 were analyzed according to specifiec food
grouvs, The scoring devices used were develoned by
Tinsley, Arny and Leichsenring, who based the standards on
their interpretation of the National Research Council's
Recommended Allowances (Revised 19.5),

Three out of five of the entire groun of children
surveyed had cdiets which were said to be in need of improve-
ment, The food groups eaten in amounts which met the
recormended allowances included meat, bread and cereals,
and potatoes. The recommended amounts of citrus fruits,
milk and eggs were consumed by only L9 per cent of the

children, while only 30 per cent receivcd adequate amounts



12

of green and yellow vegetables and other frults and
vegetables, About one-fourth of the 29,475 children had
no green and yellow vegetables during the period of the
survey.

Regional differences were apparcnt; the Upver
ilidwest reported the highest percentage of good diets and
the Southwest the lowest percentage. The lowest consumption
of citrus frults occurred in the Southeast, Southwest, and
Mountain and Pacific regions, This is an interesting
observation in the light of the fact that the greatest
percentage of citrug fruits are grown in these areas,
Potatoes played an important role in the diets of all
children, the number eating the recommended amounts being
almost twice those who had other frults and vegetables, and
over twlce the number whc had an adequate intake of green
and yéllow vegetables,

The breakfast pattern of 60 children selected
from each region appeared to bé similar throughout the
country. The percentage of children who reported an intake
equal to the recommended daily allowances (based upon the
standards set up by Tinsley, Arny and Leichsenring) varied
considerably., Only two-thirds of the boys and girls from
the Northeast and /|0 per cent from the Southwest had milk
daily for breakfast, The Upper Midwést had the largest
percentage (lL0 per cent) of pupils who had cereal every

morning, while only 22 per cent of the group from the



13

llountain and Pacific region ate cereal daily during the
three day period. The daily occurrence of frult for
breakfast varied from 67 per cent in the Northeast to 15
per cent in the Southwest region.

An analysis of the breakfast records of 5,420
pupils of all ages showed that more older children were
reported to have poor breakfasts than younger children.,
Only 10 per cent of this entlre group ate breakfasts which
were good and 25 per cent had breakfasts that rated poor,

A selected sample of 1500 pupils representing
all grade levels was analyzed to determine the food pattern
of the typlcal child, This sample was thought éo be
representative of the larger number of children as the
smaller sample was found to have the same percentage of
good dlets and 2 per cent fewer voor dilets than the éntire
group of 29,&75_ch11dren. The typical child was reported
to have eaten about 90 per cent of the recormended amounts
of meat and meat substitutes and of whole grain and enriched
bread and cereals, 85 per cent of pstatoes, 8ly per cent of
milk and mill: products, 75 per cent of citrus fruits, about
65 per cent of eggs, butter and fortified nargarine and
slightly more than 60 per cent of green and yellow vegetables
and other fruits and vegetables,

- The factors found to influence diets of school

children included age and sex of the pupils, the occuvation
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of the parents, the section of the country in which the
family lived and the school lunch program,

Sultable, representative, smaller samples were
selected to determine the influence of the above factors
on the diets of school children. Two studies were carried
out to determine the effect of age. In the initial study,
the diets of older boys and girls rated lower than those
of younger children; the typlcal older child ate fewer
citrus frults and less milk, butter and margarine, They
used milk, frult and cereal less frequently than did
younger children.

This downgrade, as age 1lncreased, was not apparent
in the second study so that age may not be a factor in
iinfluencing the diets of these children. The authors feel
that there may be two reasons for the results obtéined in
the second study, Firstly, there were no diets of high
school students obtained in the first study. Secondly,
nutrition education may have improved diets iIn the second
study, as these data were obtained from surveys made later
in the year.

The influence of sex was apparent in the fact
that boys had a higher percentage of good diets than girls,
except at the kindergarten-third-grade level., A larger
percentage of boys ate recommended amounts of all food
groups except green and yellow vegetables and other fruits

and vegetables,
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There were more good diets and fewervpoor diets
among urban children as compared with those from rural
districts, Urban children consumed more green and yellow
vegetables, more milk and citrus fruits and eggs than rural
children, while the latter consumed more potatoes, bread
and cereals,

Parental occupation exerted an influence uron the
diets of school children as the vercentage of good diets
decreased from professional to skilled trades and day
laborers., Analysis by food groups of the diets of children
of professional men showed falrly high percentages of these
children eating the recormended allowances of each food
group., Over one-third of the children of day laborers had
no green or yellow vegetables, and one-fourth had no milk,

It was found that extremes 1n the economic level
of the family affect food habits of children. The food
groups least affected by the income of varents were neat,
potatoes, and bread and cereals. Only 23 ver cent of the
children from the high income school Studied had vpoor break-
fasts, while an inadequate breakfast meal was found in 58
per cent of the children from a low income school,

School lunch programs effected improvcments in
the diets of both rural and urban school children, as did
teacher education and nutrition emphasis in the schools,

. Foote and Eppright (23) made a dietary study of

50 Texas boys and girls, 1} to 19 years of age in which sex
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showed a marked influence on the dlets of school children.
The average daily intakes for boys were 3,126 calories, 90
grns. of protein, 1.l gms. caleium, 1,95 gms. phosphorus,
and 0,0182 gms. iron while that of the girls was 2,017

" calories, 53 gms. protein, 0,79 gns. calcium, 1.01 gns.
phosvhorus and 0,009 gms. iron., Since the average weight
of the boys (1li pounds) was 18 pounds greater than that of
the girls (average weight, 126 pounds), the difference in
food intake may have been related to differences in the
food needs of the two groups, However when the nutritive
value of the dlets was expressed per 100 calories of intake,
the food chosen by the girls was lower in calcium, vphosphorus
and iron content than that chosen by the boys.

The influcnce of age upon dietary intake was
apparent in a study of 52l high school girls made in 1939
and 1940 by Leichsenring et al. (2l)). This dietary study
Included high school girls from liinnesota and Kansas. A
progressive deérease in the nutrient intake with increase
in age was observed 1n the 227 diets analyzed for food
nutrients,

The factor of age also entered into the dietary
patterns of 1,103 aircraft workers 1in Southern California
(25)e In this study, made by i/iehl, dietary histories on
the consunption of selected foods during one week were
collected, and the use of each of five food groups was compared

with amounts recorrended in the dietary pattern precpared by
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the National Research Council's Committee on Food and
Nutrition, ZYoung men, under 25 years of age, were found
to have somewhat better diets than older men. Young nen
ate more citfus fruits, but had a similar green and yellow
vegetable and egg consumntion to that of older men,

Similar findings were reported by Dovmes and
Barandvsky (26) who made a study of the food habits of
families in the Easterﬁ Health District of Baltimore in the
winter and spring of 19h3. The data 1s presented according
to the age of the housewife, Young families were found
to have somewhat* better diets than older families.

Brown (27) also rerorted a tendency for lowered
food scores withi increase of age.

The income level or economic status of families
also exerted an influence on the diets of children. Among
the studies carried out in the United States which showed
this influence are those of Stiebeling and Phipard (2),
liack et al. (28,29), ¥iehl (30), Reynolds et al. (31) and
Cowles (32), These studies all showed an increasing
dietary adequacy as the income levels rose. In general,
low incorie diets had many more inadequacies than those of
higher levels, especially in the more expensive food
groups., Consumption of bread and potatoes was usually
higher at lower econdmic levels,

Similar findings are reported by Canadian

workers in dletary surveys made in Toronto by Patterson
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and licHenry (33), in Winnipeg by Hilz (3&), in Quebec
by Sylvestre and lNadeau (35) and in Edmonton by Hunter
and Pett (36),

Hardy et al. (6) made a study of nutritional
and dietary inadequacies among Chicago children from diff-
erent socilo-economic groups, Physical examinations were
made and dietary records kept for 7,363 children from
3,922 urban famllies. Inadequate diets occurred in all
soclo-econonic groups but most frequently at the relief
level (92 per cent) as cormpared to i1 ver cent at the
highest income level. Diets of Negro children were less
adequate than those of white children with 89 per cent of
the Negro and 67 per cent of the white children failing to
neet a minimum adequate standard. As has been noted in other
studies previously mentioned, protein foods were the most
adequate and fruits and vegetables the least adequate food
groun,

Gray and Blackman (37) made a study in the fall
of 1945 of 43 boys and 81 girls in two city and two
consolidated rural schools in the Piedmont section of IHorth
Carolina, in which all but lp of the 12 hizh school students
reported inadequate dlets, Rural dlets were poorer than
urban diets in this study. These findings were similar
to those reported in the General Ilillls study.

Contrary to the findings of most worlkers are the

findings of Sylvestre (38) who made a survey of 10 to 1
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year old children in 25 county health units in Quebec., He
found no correlation between sex, residence of parcnts and
economic conditlons of family, and inadequacy of diet,

llack et al. (28) in a study of the nutritional
status of 117 school children in a college cormmunity found
that nutrition emphasis in the community and the better
education of the parents, influenced the dietary practices
of the family. The influence of nutrition education in
improving the diletaries of school children was also noted
by Evans and Lubschez (39) in a study of the comparison
of dilets of school children in lew York City in 1917 and ‘
19L.2,

The effectiveness of the school lunch nrogram
in inproving the nutritional status of school children
has already been nentioned ( see Introduction).

Several studies have been riade of the diects of
rural school children in relation to their health,
Reynolds (l10) made a study of 576 white and 323 legro
children in Virginia, Davies (li1) of two rural llassachusetts
towvms, Frayser and lioser (u2) of 322 children, eight to ten
years of age, in Laurens County, South Carolina and Drown
(27) of six rural communitles in Utah.

The diets of children in Virginia and South
Carolina were found lacking in milk, fruits and vegetables;
the latter especilally so in winter. In Virginia coffee

tended to renlace milk in the diet, "hole grain cereals
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were lacliing in all the states that were studied, The best
features of the dlets Included the use of eggs in‘South
Carolina, fruits and vegctables in Carver, liassachusetts
and nmilk in Southwick, llassachusetts, and milk, frult and
vegetables in Utah,

Reynolds et al. (31) made a study of the dietary
practices of VWisconsin children from two counties., These
workers found the conswiption of green and yellow vegetables,
millkk, citrus frults and tomatoes to be low.

Winter food consunption of 109 ‘isconsin farm
families during December, 1933 to January, 193& was studiled
by Cowles (32)., Protein was riore nearly adequate than any
other nutrient, due to high intakes of meat and moderately
high intakes of milk furnished by the farms. As in the
study by Reynolds et al. (31), the conswiption of vegetables
and citrus fruits was low, ‘hole grain cereals were found
to be comnletely lacking.

Regional dictary patterns have been brought out
in a number of studles carried out in the Southeast and
Southwest scctions of the country. Iilam and Anderson (l43),
liilam (hlp), liilam and Bell (I,5) and liilam end Darby (5)
studiag_the dietary intakes of village and rural faailies
in“FQ??h Carolina. The typical food pattern in this state

mﬂzﬁdluded the use of biscuits, white bread, cornbread, fat
pork and gravy as the more undesirable trailts. The occurrence
of dried beans and peas, green and yellow vegetables such

as collards, turnip greens and sweet potatoes, egzs and
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molasses were the good features of these diets,

In a study of family diets in the lower Costal
Plains of South Carolina, Loser (L6) found diets hich in
refined cereals, fats and fatty food and sugars with
Insufficient vegetables, fruits and milk. <The dietary
patterns were similar to those of liorth Carolina as Would\/
be expected,

Drake and Lamb (h?) made a dletary study of 63
families living in Lubbock, Texas in which they found that V
falrly general use was made of "pot liquor" in meal prep-
aration. Iiethods of cooking are very imnortant from the
standpoint of nutritive value, thercfore, the practice of
using "pot liquor" was found to be desirable in arcas of
poor nutrition such as the South, -~

The influence of liexican food habits in the
Southwestern region of the United States has been brought
out in recent vears by Thomnson (8) in a nutritional survey
in Tuscon, Arizona, by Winters (10) in a dietary study in
San Antonio and Austin, Texas and by Robinson, Payne and
Calvo (9) in a nutritional status study in Ilfexico City,

Baslc foods iIn these diets included corn, dried
beans, chili veppers and lard, The vegctables most frequently
eaten were tomatoes and onions, Coffee, usually taken with
significant amounts of milk in it, was served regardless

of economic status, Only small amounts of frult were eaten,

bananas and oranges being the most popular of those that



were consumed,

Nutritional studies in iiexico itself, conducted
by Cravioto et al. (li8,/19) revealed that certain eating
havits of these peonle were of great value from a nutritional
standpoint, The method of preparation of the corn for
making tortillas resulted in a calecium increase in the
finished product of 2010 per cent and an iron increase of
37 per cent above that of corn. The average dally consumption
of 280 gms. of tortilla yielded more than 500 mgs. of
calcium, This increase in calcium results from steeping
the maize in 1 per cent lime solution before it is ground
by hand,

lany varietlies of beans and peas are used, which
are important for their protein content, Chili peppers,
rich in carotene and ascorbic acid are widely consumed,
Another Important source of ascorbic acid is from wild rvlants
which are consuned in sufficient quantities by families of
low economic status to make them a wvaluable source of this
nutrient.

These studles are of value because they indicate
the influcence the traditional Mexican dietafy has on the

eating hablts of the Southwestern region of the United States.

Evaluation of Pietary Studies
Huenemann and Turner (50) conducted a study to

deternine how a diet history obtained by an interview would
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conpare with an actual food record (in which the food is
weighed and recorded as it 1s consumed), and whether
repeated dietary investigation was necessary to deternine
food habits,

Diet histories were obtained by the interview
method for 25 clinic patients, six to sixtecn years of age.
This was followed by welghed food intakes which were
recorded three or four times during the period of a year
in an attempt to learn how typical of a child's usual food
habits a two week record was, The diet histofies and
records were Ealculated in terms of average daily intakes
of the various food nutrients.

These calculations were compared and it was found
that no history agreed with the}weighed diet record within
20 per cent for all constltuents, Approximately one-half
of the histories differed significantly from the records
in at least five constituents, The authors concluded that
dietary histories obtained by the interview method have
very little value as a sourcec of quantitative data,.

Comparison between successive diet records showed
variations in the intake of all nutrients, hence the
authors advocated repeated dietary investigations in order
to establish a correlation between clinic and diet renorts.

Burke (51) believed that the dietary history can be a
valuable tool in research to correlate dietary intakes with

clinical and laboratory findings. The subject was interviewed
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to find out his usual nattern of food consumntion and this
was recorded in ordinary household measurements., Along
with the history the food lilzes and dislikes were recorded.,
The worker then suggested that the history be followed by

a three day food record. The combined records provided the
basis for drawing up a typical day's dietary which was then
calculated, The diets were evaluated by a rating scale
containing a range of values wide cnough to talte care of
any inaccuracles in the dlet history,.

The United States Public Health Scrvice (52)
advocated that diet and féod consumption rccords are an
essentlal part of nutrition surveys. They should consist
of food inventory and purchase records on a family basis
and/or individual records of food consumption, both covering
the perlod of a week.

Tnis same view was expressed by Youmans et al.
(53) who believed that the study of food consumption
offered a check and control of other methods of assessing
nutritional status,

Stievbeling (5l) maintained that food habit
inquiries are of value as quick checks to uncover probable
short comings in the diet.

In Interprecting some of the findingé of nutrition
surveys, Darby (55) stated that "we are not justified in
classifying a population as deficient because the dietary

intake falls slightly below standards such as the
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Recormended Dailly Allowances. Inasnmuch as variability
is a fundamental attribute in biology i1t becomes impossible
to fix a single figure as the requirencent for a substance.”
licEenry, Ferguson and Gurland (50) pointed out
sources of error in dietary surveys. These included a
sample which 1s not truly representative of the ponulation,
the fact that food consumption for one week may not be
representative of individual food habits, waste in
preparation and at the table and the actual composition of
the foods not being considered in the computation of the
nutrients in the dletaries, and the season of the year not
being taken into account in the evaluation of the food habits,
Riges et al. (57) made a nutritional survey of
school children in East York township, Canada, A lack of
correlation between dietary findings and sinmultaneous
observations of nutritional status was found. These workers
felt that dletary surveys alone do not nrovide a direct and
accurate rieasure of the nrcvalence of malnutrition. This
may be so, yet dietary surveys still furnish the best means
avallable at the present time for uncovering likely areas
of malnutrition. <“he dietary survey, thercfore, is a

valuable public health tool.
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EXPERIIICNTAL PROCZDURE

Analysis of Food Records

A score sheet listing the types of foods in the
Anicrican dietary was devised (see Appendix) to show the
occurrence of each kind of food conswned during the five
day period. The foods or food groups for which the records
were checked included the number of times milk, green and
yellow éegetables, potatoes - white and sweet, citrus
frults and tomatoes, other fruits, eggs, meat, fish or
poultry, other protein foods - cheese, legumes and nuts,
bread and cereals - vheat, corn and rice, soft drinks and
candy occurred in each child's five day record. Also
recorded were the number of meals in five days, the
meals missed - breakfast, lunch or dinner, vitamin
supplements, and wvhether or not the child had the hot
school lunch, The consumntion of tea and coffee was alsb
recorded in the soft drink column in an attemnt to see if
the former were replacing milk in the diet., Oatmeal and
wheat products, such as noodles,were recorded in the wheat
column., Bread was not designated as being whole grain or
enriched, so that the wheat column contains total wheat and

oat consumption rather than whole grain and enriched

products only, as is indicated by the column heading on the



27

Table 1
Distribution of 2,252 fourth and fifth grade school

children selected from 39 states

State Number of records

_Arizona Iy
New Mexico 35
Texas 78
Oklahoma 2
Arkansas 5
Louisiana 13
West Virginia 50
Virginia 15l
Kentucky 113
Tennessee 4s
llississippi 22
South Carolina 61
North Carolina 57
Georgia 1
Florida 1
‘Alabama Z
Massachusetts 5

New York 80
New Jersey 119
Pennsylvania 15
Delaware 13
Vermont 5
District of Columbia 21
North Dakota 8
lMinnesota 35
Wisconsin 67
lMichigan 21
Nebraska 2h
Kansas 63
liissouri 7

Illinois 2

Indiana 129
Iowa 31
Ohio 171
California 50
Colorado 18
Oregon 72
Utah L

Washington 55

Total 2,252
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score sheet,

It was felt that the above classification would
Yield a descriptive evaluation of the food records and
would provide a basis for the comparison of the food habits
of children according to the section of the country in
which they lived.

The records were numbered according to states
(Table 1) and the tabulations made., The occurrences of the
various trovod groups for the five day period were totalled
for each child. The records were then grouped by states
and the mean values per child (average number of times
each food was served) for each state was summarized,
The states were classifled into six main geographical

reglons as showvn in Table 2.

Table 2

Regional classiflication of states

Region States included in region

llountain and Pacific Utah, Colorado, Oregon,
Washington, California

Southeast Tennessee, Florlida, Georgia,
vest Virginia, Virginia,
North Carolina, South Carolina,
Alabama, Mississippi, Kentucky.

Northeast - Vermont, Delaware, liassachusetts,
New York, Hew Jersey, Pennsylvania,
District of Columbila

Central liidwest liebraska, Iowa, Kansas, Illinois,
Indiana, Ohio, lMissouri
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Table 2 (Cont.)

Regional classification of states

Region States 1included in region

Southwest Oklahoma, Arizona, New liexico,
Louisiana,Arkansas, Texas

Upper lidwest North Dakota, llichigan,
Wisconsin, liinnesota

In an attempt to determine whether or not the
food habits of the children were influenced by participation
in the school lunch program, the mean occurrcnces ol the
various food groups for those students who received the
school lunch in each state and those who did not receilve
the lunch were also tabulated.

A careful examination of the records revealed
that very few meals had been missed, The meal most
frequently missed was the noon meal on Sunday. This two
meal Sunday pattern was not confined to any particular
region or regions and seemed to be falrly generally
disfributed throughout the country, Consequently, this
factor was eliminated from further analysis.

Also eliminated, was the occurrence of vitamin
supplements for they appeared so infrequently 1t was felt
that many of the chlldren had not considered them a part
of their daily food intake and had not recorded them,
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DISCUSSION OF RESULTS

The fourth and fifth grade school children who
provided these records listed the food that was served to
them; measures or size and number of servings were not
generally recordeds, In order to evaluate the records,
these data were surmarized according to the number of times
each of the various food groups occurred during a five day
period. Tables lf - 9 (Appéndix) show the mean occurrences
of each of the various fopd groups per child per five day
bériod for each state, Iach table represents one of the
six main geographical regions,

o information was available concerning the
economic status, racial background, occupation or educational
attainment of the parents of these school children. It was
therefore Impossible to determine what effect, if any, these

factors had upon the dietary habits of the group studied,

State and Regional Trends in the American
Food Pattern
Figures 1 « 7 present a summary of the average
occurrence of milk, eggs, green and yellow vegetables,
citrus frults and tomatoes, all fruits plus tomatoes,

legumes and corn in the diets of school children in the
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six mailn geographical regions of the United States, The
number of times each of the above food groups were revorted
by children in the various states and regions indicates

the trend in the dietary habits of school children living
in these sections of the country, For example, Figure 1
shows that in one state in the Southeast reglon (shovn in
black) each child was served milk on the average of T.lL -
7.9 times during the five day veriod; one state 10, - 10,9
times, one state 1l.l. - 11,9 times and one state 12.l. -
12,9 times, In two states in this reglon each child was
served milk on the average of 10,9 - 11.h times and milk
occurred 13.L. - 13,9 times in five days in the diets of

chiidren from four states,

State trends

The occurrence of milk in the diets of children
from the 39 states is shown in Figure 1, In approximately
one-half of the states (total 20) the mean occurrence of
milk was 12,4 - 15.l. times during the survey period; in
the 19 remaining states milk was offered to each child an
average of 2,9 - 12.,l. times. If a full half pint of milk
was offered each time it occurs in the record, and if this
serving was consumed quantitatively, in only one state would
the average child consume one and one-half »ints of nilk

per daye
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The mean occurrence of meat, fish or poultry
for the five day nerlod was not surmarized in chart form
as this food group occurred on the average of at least once
per day in each child's record for all states excert Utah
(Table lL)s The children from this state were served neat
on the average of lL.9 times during the survey period,

It may be seen from Fipure 2 that the children
from slightly more than half of the states studied (22
states) were served eggs three or nmore times in a five day
period, while in 17 states the children were served eggs
less than three times in the same period.

The information in Table 8 has been nresented
graphically in Figure 3. An examination of this figure
reveals that in the majority of the states (28 out of 39)
the mean occurrence of green and yellow vegetables,
including sweet potatoes, was 1,9 - 3.l times in the five
day period,

Figure lL shows the occurrence of citrus fruits
and tomatoes in the five day diets of the 2,252 school
children studled. In only one state, Florida, did the
children report citrus fruit as a daily component of the
diet (Table 5), It was not surorising to find the generous
use of citrus fruits renorted in the diets of children
in Florida, inasmuch as this state produces a large
quantity of this food. However, the equally generous use

of citrus fruits was not renorted in Texas (Table § -
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nean occurrence of 1,9 times per five day vperiod) or
California (Table . - mean occurrence of 3.1 times per

five day neriod), the other two states which are noted for
the growing of citrué frults, OSimilar findings were renorted
by General 11ills (22) in a study of the food habits of
29,175 school children from all parts of the United States.
It was found that children in the Southeast, Southwest and
liountain and Pacific regions showed a low percentage of
citrus fruits in their diets,

The occurrence of all fruits was combined with
that of ciltrus fruits and tomatoes and presented graphically
in figure 5. It may be seen from this figure that citrus
fruits plus other fruits occurred in the five day diets
of each child from 21 states on the average of 6.l - 8.9
times; these foods occurred O - 6.l times in the five day
dietg of each child from 18 states. Tnis would indicate
that frult was served on an average of only once a day to

the children in these states.

Regional trends

There were no definite regional trends in the
occurrence of milk in the dlets of the school children
studied, although those children in the HNortheast, Upner
Midwgst, Central liidwest and lountain and Pacific regions
had milk served to them more often than did the children

from the Southeast and Southwest (Figure 1). Low intakes
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of milk iIn the South have also been reported by several
workers (2,3,31,40,42,46).

Figure 2 shows the regional trends for the
occurrence of eggs in the five day diets of children in
the main geographical regions, Children in the Southeast
and Southwest reported a higher intake of eggs than was
reported in the other regions. Iiigher intakes of eggs in
the South have also been reported by Stiebeling (2),
liilam and Darby (5), Frayser and lloser (li2), Iiilam and
Anderson (1:3), ililam (l)i) and Nilam and Bell (;5). The
regions in which the lowest niean occurrence of eggs were
revorted Included the Upper Lildwest and Northeast.

Green and yellow vegetables, including sweet
potatoes, occurred in the five day diéts of school children
from the Southeast and Southwest more often than in any
other region (Figure 3). UNo occurrence of green and
yellow vegetables, citrus fruits and tomatoes, and other
fruits or corn was reported for Oklahoma (Table &) in the
five day period, but it was felt that the number of records
from this state (Table 1) was too small to consider this
a reasonable estimate of the average numbcr of times these
food groups were served, Olilahoma 1s the one state
(Figures 3 - 5 and Figure 7) in the Southwest region where
the average child was served green and yellow vegetables,

citrus fruits and tomatoes or all fruits plus tomatoes on
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the average of O - 0,l. times in the five day neriod. There
is reason to believe, therefore, that this state should
not be regarded as being indicative of the food natterns

of the Southwest region.

Sweet potatoes were tabulated apart from green
and yellow vegetables in an attempt to deteriine whether
or not any regional trends were apvarent. No definlte
trends were found; sweet potatoes did not occur frequently
in the five day diets of any childrcen in any region. These
potatoes were not served at all during the period of the
survey in Utah, Vermont, District of Columbia, Illinois,
Oklahona, Uorth Da%ota, 'Michigan and liinnesota (Tables h,
6,7,8,9) and only were served 1,2 times in Delaware (Table
6) .

Citrus fruits and tomatoes occurred nost frequent-
ly in the five day diets of school children from the
Southeast, Cecntral liidwest, llountain and Pacific and
Southwest regions (Figure l), while they occurred the least
often in the menus reported by children in the Iiortheast.
The regionel pattern was similar when other frults were
combined with citrus fruits and tomatoes (Figure 5).

o regional differences were observed in the
occurrence of cheese, which varied from not being served
at all to being served 1.3 times in the five days of the

survey. (Tables li - 9), nor were there any regional trends
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In the use of nuts. The range of the latter food group
was no times served to l.3 times served,

On the other hand, the third "other pnrotein"
food, legumes, fell iInto definite regional patterns as
can be seen In Figure 6, The Southeast and Southwest
sectlons of the country reported the highest mean occurrence
of this food group; the Upper Iiidwest and Northeast the
lowest mean occurrence. of legumes., There is wide use of
dried legumes of all tymes In the Southern sections of the
United States., The lower economlc status of population
groups in the South may be a contributing factor to the
high consunption of legumes in these areas,

Figure 7 summarizes the nuwiber of times corn
occurred in the diets of school children in the various
regions, The frequent use of corn iIn the Southern
dietary shows up in the fact that this cereal was found
most frequently in the diet records of the children from
the Southeast and Southwest., The Northeast, Upper lLiidwest
and Central llidwest reported the least frequent use of
corn, with the exception of one state, Oklahoma (Table 8).

Some apparent differences were noted in the
occurrence of rice; the Southeast and Southwest regions
reported that this cereal was scrved more often during the
survey period than was reported in any other reglon.

The foods which were recorded in the column

"high calorie foods other than those listed" (Tables L - 9)
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were swamarized according to the number of times fats and
carbohydrates appeared on the five day dlet records of

each child for each state. Fats and "fatty foods" included
in the tabulations were bacon, fat »nork, gravy, whiprped crean
and nmayonnalse, The carbohydrates, tabulated under the
heading of other high calorie foods, included such foods as
cake, cookies, pie, jam, syrup, gelatin desserts, crackers
and quick breads,

Diets high in fats and "fatty foods" have been
reported to be characteristic of Southern food pvatterns
(3,5,9,10,11,0.5,116). THowever, the school children in
the present study reported an occurrence of fats which
showed no regional trends, The range of the average nunber
of times fats occurred in the diets of the children was
1.1 - 5.1 times for the five days of the survey.

No apparent reglonal differences were found for
the mean occurrence of carbohydrates which ranged from

16,2 - 18.0 times for the veriod studied,
Occurrence ol Tea and Coffee in the lienus

Since tea and coffee did not occur in sufficient
quantities to replace milk in the cdiet, no definite
relationship was found to exist between the two classes of
beverages. The only state which showed any evidence that

tea and coffee might account for lowered milk intalze was
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South Carolina., In this state millk was served on the
average of 11,2 times to each child during the five day
period, whereas tea or coffee was served 3.3 times (Table 5).
Several workers (l,0,50,51,52) have revorted that
coffee is consuned in large quantities iIn the South.
Reynolds (l.0) found that coffee tended to replace milk in
the diets of rural school children in Virginia, Thompson
(8) revorted similar findings in Arizona, In a diectary
study of high school students in the Piedmont section of
lorth Carolina, Gray and Blackman (37) reported that the
consumption of tea, coffee and soft drinks was anparently

not responsible for lowered nilk intalke.
Occurrence of Soft Drinlzs and Candy in the llenus

Soft drinks and candy appeared in the menus on
the average of about one-half to two and one-half times
during the five day veriod. If this rather low occurrence
of soft drinks and candy is a true picture of the food
habits of the group studied, it is indeed encouraging to
all nutritionists, However, these data were collected
early in 19l.7, at a time when "cokes" were still restricted
as they had been during the war. It is quite possible that
the intakes of these sweets might be hlgher at the present
time, especially among those children attending schools
where 'coke" and candy machines have becn installed, It

may be that the children did not consider soft drinks and
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cendy as part of thelr daily diet; if so, the intales of

swreets may not have been recorded.
School Lunch

Little difference was observed in the food habits
of those children who participated in the school lunch
progran and those who did not (Tables l. - 9), This is
contrary to the findings of lioser (15) who found that the
nutritional status and dietary. habits of school children
who had the complete lunch were superior to those who had
no school lunch, or even the partial lunch, Similar
findings were reported by Abbott et al., (16) who niade a
five yehr study of the effectiveness of the school lunch
in improving the nutrition of rural school children in
Florida. DBransby and Vagner (18), in a study of the diets
of school children in two northern industrial tovms in
England, also cmphasized that good school feeding was a
valuable contribution to the nutrition of children.

General liills, in a study of the diets of 3,562
children in i2 rural and urban schools in liinnesota (22),
reported that the factor of school lunch influenced
considerably the diets of the children involved. A higher
percentage of "good" diets was found in both rural and urban

schools with school lunch prograns,
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Evaluation

In order to evaluate the results obtained,
riininmum adequate standards for the occurrence of certain
nrotective food grouns were set un for the five day period
as follows:-

1. 1ilk - 15 times

2, lieat, fish or poultry - 5 times

3 Eggs - 3 times

i, Green and yellow vegetables - 5 times

S5e Citrus fruits and tomatoes - 5 times

6. Other fruits - 5 times

7« Potatoes (white) - 5 times
In terms of a daily food pattern this would mean three
servings of milk, one-half egg, and one serving each of
neat, fish or poultry, green and yellow vegetables, citrus
fruits and tomatoes, other fruits and notatoes. The Seven
Baslc Food Groups as established by the United States
Department of Agriculture includes, in addition to these
foods, whole grain or enriched cereals and butter or
fortified margarine, The protective foods for which
standards were set up together with whole grain or enriched
cereals and fats would tend to assurc each child of at
least a minimum adegquate intake of all nutrients, I'ats
arpeared to be generously used by the children studied

(Tables I = 9). Cereals also appear to have been used
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generously. The children in those states having enrichment
laws at the timec these data were collected (Alabana,
Arkansas, Georgla, Indiana, Loulsiana, lilssissippi, New
Jersey, New York, lNorth Carolina, North Dakota, South
Carolina, Texas, ‘/ashington and iiest Virginia) would be
assured of having adequate intales of whole grain or
enriched cereals (Tables l. - 9).

The above standards were used 1in sumnarizing the
data In Table 3, In this table, the average occurrcnces
of each food group are swmarized by states. Thus in one
state in the Ilortheast region, milk was served to each
child on the average of 15 times in the five day period.
In 38 of the states milk occurred less often than 15 times
per child ver five day period,

On the other hand in only one state was nmeat,
fish or poultry reported less oftcn than five times during
the survey period. The frequent use of high protein foods
together with the generous use of cereals, would tend to
assure a relatively adequate intake of protein,

In 22 of the 39 states, cggs were served three
or more times per child per flve days. DLven in the 17
states where eggs anpeared fewer times than the standard,

the protein intake should not have been affected adversely

s+ Personal corresvondence with the imerican Institute of
Baking, Chicago.
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since foods containing this nutrient appeared frequently
in the nmcnus, However, the vitamin A content of egss
would be an Important contribution to the dietary since
the infrequent use of green and yellow vegetables by
children in all regions and in all states excent one
suggests that the intake of vitamin A may be inadequate.
Citrus fruits and tomatoes, as well as other
fruits, werc also used infrequently by the children in
all states., nite potatoes were reported in sufficicnt
amounts in the diets of children from only cight states,
four of which made up the Upper liidwest region. In the
majority of the states studied, therefore, the ascorbic
acid intake could be assured to be low sSince other fruits
and potatoes were not used in large enough quéntities to
compensate for the laclk of citrus fruits and tomatoes,
The data suggest that the food habits of the
children in all regions, as judged by the standards of
adequacy set for this study, arc in need of Imnrovenent,
particularly in relation to the use of fruits, vegetables

and milk,.
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SULTIARY ANID CONCLUSIOINS



SULZIARY AID COMNCLUSIOIIS

Dietary habits of 2,252 fourth and fifth grade
school children from 39 states have been studied. Twenty-
four hour recall records, kept by children for five
consecﬁtive days, were evaluated,

A descriptive evaluation of the food records was
used as a basis for the comvarison of the food pattcrns of
elementary school children throughout the main geographical
regions of the United States. These regions included the
Northeast, Southeast, Southwest, Central i.idwest, Upper
ilxidwest and liountain and Pacific sections of the country.

A score sheet, listing the types of foods in the
American dietary was devised to show the kinds of food
which occurred in the diets of these children. The data
were summarized according to the average nuwiber of times
each food group occurred in the five day diet of each
child for each state in the various rcglons.

No definite regional trends were found in the
occurrence of such foods as milk, neat, cheese, nuts and
sweet potatoes, nor were any regional differences annarcnt
in the number of times "other high calorie foods" (fats
and carbohydrates) appeared in the five day diets of the

school children studied.
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Regional differences were sugrested in the average
nunber of times the following food groups were served to
each child in each state during the survey period:- eggs,
green and yellow vegetables, citrus fruits and tomnatoes,
other fruits, legumes, corn and ricec,

In the diets of these children, no definite
relationshin was found to exist between the mean occurrence
of tea and coffee and that of milk., Tea and/or coffee did
not appear to have revnlaced nilk in the diet,

A relatively low mean occurrcnce of soft drinizs -
and candy was found in the diets of the children studied.

Very little difference was obscerved in the diets
of those children wno participated in the school lunch
program and those wnho did not,

In order to evaluate the results obtained,
minimun standards for the occurrence of certain of the
rrotective food grouns were set up for the five day
period, On the basis of these standérds, it would apnear
that:-

l, The only protective food groun which occurred
in adequate amounts in the diets of the 2,252 children
studied was meat, fish or poultry.

2o The diets of the majority of the childrén
in this study are in need of improvement, rarticularly in

relation to taec use of fruits, vegetables and milk,
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The occurrence of various foods in five day diets of
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diets of

The occurrence of various foods in five day

o

school children in each state of the Northeast region
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Table 7
The occurrence of various foods in five day diets of
school children in each state of

the Central Midwest region

Values expressed as the average number of times each food was served per 5 day period per child ;
No., of Green Citrus Meat Soft Tea High
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Lunch ren hite Sweet Yellow and Fruits or Other Protein IMoods and Bread and Coffee Foods
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Table 8

The occurrence of various foods in five day diets of

school children in each state of the Southwest region
Values expressed as the average number of times'' each food was served per 5 day period per child

No,of Green Citrus lleat Soft Tea High

State School Child- Milk __ Potatoes and Fruits  Other Eggs Fish Cereals Drinks or Calorie
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