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THE NUTRITIVE VALUE AND COST OF FOOD CONSUMED
BY SELECTED INDIVIDUALS OVER 70 YEARS OF AGE

Unprecedented changes have taken place in the age
distribution of the population of the United States since
the beginning of the present century. The proportion of
the population of this country over 65 years of age in-
creased from 4.l per cent in 1900 to 6.9 per cent in 1940.
If the 1900 to 1940 longevity trends prevail, it is pos-
sible that 11.0 per cent of the population of the United
States may be over 65 years of age by 1975.

This shift in the weight of the population to
the upper age brackets has accented many existing prob-
lems including those concerning the health of older people.
0ld age is characterized by a high mortality rate and a
high rate of disabling sickness. It is generally agreed
that adequate nutrition can be an important factor in
maintaining the health and vitality of senescent individ-
uals. Some information concerning the speclific dietary
adjustments and nutritional requirements of aged groups
has been secured from experimental studies involving
animals and a limited number of studies of human beings.
However more research involving human beings is indicated.

It was pointed out that dependence on process-
ed food, fixed food habits, and reduced incomes increased

the danger of nutritional inadequacy in older people.



It was suggested that "the mode of life" seems to be the
most important factor in the development and possibly the
basic instigation of degenerztive diseases. It was also
indicated that diet is "certainly a major element in"the
mode of life". Careful analysis of records of food con-
sumption was recommended as one of the best methods of
determining nutritional needs of various groups of
individuals.

The problem

What are the nutritive value and costs of foods
consumed by a group of selected individuals over 70 years
of age and what is the significance of this information?

Problem agnalysis.--1. What foods and how much
of each food do elderly people eat for breakfast, dinner,
supper and between meals?

2. What is the nutritive value of this food?

3. In what nutrients are the diets deficient
when compared with the National Msearch Council's allow-
ances for average sedentary adults, and why?

4. If an adequate diet 1s not already supplied,
what adjustments could be made to improve the quality of
the diet without materially increasing the cost?

5. What are the meal patterns of elderly people
and how do they compare with a standard meal pattern?

6. Does this study indicate any well defined
dietary habits that are characteristic of this group of



aged persons?

7. Do the diets of those housed in a boarding
home differ from those living in private homes? If so,
what are these differences and what are the possible
reasons for them?

8. Are the diets consumed now the same or
different from those eaten when the participants were
younger? Why and in what way do they differ?

9. Are there any obvious differences in health
or activity that can be correlated with either past or
present dietary habits?

10. What is the cost of the present diets?

11. Is it possible to plan adequate diets for
these people (that take into consideration the so-called
"typical food preferences of elderly people") at a
reasonable cost?

12. What are the seasonal differences in the
dietary patterns of the two groups of partieipants?

13, Does availability of foods at different
seasons have a significant effect on the nutritive value
of the diets or are any possible effects nullified by
fixed fSod habits? :

Delimitation.--This study was limited to two
groups of aged people living in Fort Collins, Colorado.
Group I consisted of nine people over seventy years of age

who lived in a boarding home. Group II included five



couples, both members of which were over seventy years of
age who lived in their own homes.

Definition of terms.--The term "recommended
allowance" refers to the quantity of the various nutrients
agreed upon by the majority of the members of the Food and
Nutrition Board of the National Research Council as guides
for planning adequate diets for every normal person. The
allowances used in the present study are those recommended
for sedentary men and women.

Adequate diet, as used in this study, means a
diet in which the nutrient content equals or exceeds the
National Hesearch Council's recommended allowances for the
various nutrients.

Nutrient is used in this study to include
calories as well as the food constituents, such as protein,
fat, et cetera.

Backgr .—~Fort Collins, Colorado, is located
in the north central part of the state. The altitude is
about 5000 feet. The population is between 15,000 and
18,000. The percentage of persons over 60 years of age
in this county in 1940 was somewhat higher than the nation-
al or state averages. ©Statistics compiled from the United
States Census Reports illustrate this point, (Table 1.)



Table 1.--NUMBER AND PER CENT OF PEOPLE OVER 60 YEAHS
OF AGE IN THE UNITED STATES, 1940.

1940 P tio ver 60 years old

Number of Per cent of
individuals total population

United States 13,747,654 10.4
Colorado 130,018 11.7
Larimer County 4,730 13.3

In order to determine the nutritive value and
cost of food consumed by a selected group of aged indivi-
duals, the following methods and maﬁerials were employed.

Two groups of people 70 to 90 years of age
participated in the study. Their cooperation was secured
through personal visits to their respectiﬁe homes.

Group I consisted of nine people, three men and
six women, who resided in a boarding home maintained for
vld people. This home did not accept residents who re-
guired nursing care. Although most of them exhibited
physical and/or mental infirmities that are associated
with senility, they were ambulatory. _

Group II included five couples (husbands and
wives) living in private homes. The individuals in this
group indicated that they were afflicted with various



infirmities. However, they led "normal" lives, and they
appeared to be in better condition than the members of
Group I.

The kinds and amounts of food eaten by each
participant were determined for one week in the fall
(October 1947) and another week in the winter (January
1948). The grams of each of the various foods consumed
were determined by weilghing the individual portions of
food as they were served. Each kind of food left on the
plates at the end of the meal was weighed and the amount
subtracted from the original weight. The difference then
represented the weight of the food that was actually eaten.
Dietary balances were used for all weighing. The menus
for each meal with a description of the foods served and
the method of preparation were entered on a columnar pad.
The data on the weights of each food eaten by each partici-
pant were recorded on the same blank.

Meals were served to the boarding house residents
in their private rooms. The writer weighed and recorded
all information on the food intake of the participants
living in the boarding home.

In Group II, residents in private homes, either
the man or his wife assumed the responsibility of weighing
the foods eaten by each of them, and recorded the necessary
data. The writer instructed this participant in the correct

use of the dietary balance and the method of recording the



description and weight of the foods eaten. Daily visits
were made to each home during each weighing period in order
to check the recorded data and to assist the recorder when
necessary.

The weights in grams of the individual foods
eaten by each participant were totaled for the weighing
period in October 1947 and for the period in January 1948.
The foods were grouped according to a standard classifica-
tion and the nutritive value of each food was calculated
according to standard food tables. In a few cases it was
necessary to secure recipes from the families or the
manager of the boarding home and calculate the nutritive
value of the various amounts of the particular items that
were consumed by each participant. The writer made allow-
ances in these calculations for the loss of ascorbic acid
during cooking but did not make any other adjustments for
loss of nutritive value.

When the calculation of the nutritive value of
each food was completed, the amounts of the various nutri-
ents were totaled for each weighing period. Each partici-
pant's average daily intake of each nutrient was then
determined and compared with the National Research Council's
recommended allowances for sedentary adults. The number
of grams'and the per cent of the average daily intake of
each nutrient derived from each food group were also

calculated.



The average weight of each group of food con-
sumed per day by each participant was calculated from the
data on kind and amount of food eaten, and these weights
compared with a standard meal pattern. Comparisons were
also made by groups of participants and by seasons.

Data were secured on past and present dietary
patterns by means of a personal interview. Egch person
was asked what foods he ate in the past and at present,
and how frequently they were eaten. A check list of foods
was used for recording this information. The members of
Group I could not follow the writer in the questioning,
and frequently had to ask questions that indicated that
they did not understand or follow the line of questioning.
Therefore the data secured from this group were of very
doubtful value. The data secured from the participants
living in their own homes were more satisfactory.

Information pertaining to the physical status
of the participants was obtained from the participants
themselves and/or other persons who had access to informa-
tion concerning their physical condition. A check sheet
adapted from several nutritional status blanks, and lists
of criteria was used to record these data.

The cost of the food consumed by each group of
participants was determined from data supplied by the
participating couples and the manager of the boarding

house. These data were in the form of grocery bills and



the homemakert!s estimates of quantities of home produced

and stored foods used during the week. The total cost of
various kinds of food used during the week was determined
from this information. In addition, the writer computed

the cost of the food actually served.

The mean intakes of all specific nutrients
except iron were less than the National Research Council's
recommended allowances for sedentary adults. The average
intakes of the men ranged from 66 (ascorbic acid) to 120
(iron) per cent of the quantities recommended by the Nation-
al Research Council, and the intakes of the women ranged
from 60 (ascorbic acid) to 94 (iron) per cent of the allow-
ance suggested for sedentary women.

The intakes of nutrients of the residents of
boarding home were more nearly adequate than the intakes
of the residents of private homes. The above difference
in nutritive values of the diets of the two groups of
participants was greater in the case of the female
participants than in the case of the male participants.
The ranges in intakes for the residents of private
homes were slightly higher than the range in intake of
the residents of the boarding home.

The only variation in nutrient intakes that
seemed to be attributable to seasonal availability of

foods was the djfreprence between the October and



January ascorbic acid values for the men in Group II.

The weights of the participants' daily intakes
of most of the food groups were less than the amounts
calculated for a daily food pattern suggested by the
National Research Council.

The male residents of the boarding home ate
adequate amounts of milk, meat, other vegetables, other
fruits, and fats, and the male residents of private homes
ate adequate quantities of other fruits and fats. The
female residents of the boarding home ate adequate amounts
of other vegetables, other fruits and fats, and the female
residents of private homes ate adequate amounts of fats only.

The expenditures for food averaged approximately
$4.00 per person per week for both groups of participants
in the present study. The average cost of food per person
was slightly higher for the residents of the boarding home
(Group I) than for those living in private homes (Group II).

The food expenditures for Group I were divided
approximately into fifths as is recommended in a commonly
used plan. The food expenditures for Group II were similar
to the results of food expenditure studies of average
American dietaries.

The relationship of the expenditure for a food

group to its contribution to the nutritive content of the



diets of the participants is best illustrated by the follow-
ing examples. Milk and milk products and cereal and bread
furnished a much larger share of most of the 9 nutrients
than would correspond with their cost. In contrast sweets
furnished its proportionate share of only one nutrient,
namely caloriles.

It was suggested that the participants use some
of the less expenslve forms of milk such as dried, skimmed,
and canned milk to replace part of and/or to supplement the
milk now included in the diets. These forms of milk could
be used in various dishes commonly eaten by the participants.
Their use in various types of drinks to be taken between meals
is also suggested as & means of improving the nutritive
quality of the diets.

It was suggested that Group II (residents of
private homes) could improve the nutritive content of their
diets by reducing the proportion of the food money spent
for meat and using this increment to purchase milk and milk
products. The use of liver or some other glandular meat each
week was also proposed as a means of improving the vitamin
content of the diets of both groups of participants. The
total weight of vegetables in the dlets of both groups of
perticipants should be increased. It was noted however
that this would require an increase in total expenditure

for food unless they could be produced at home. The total



food intake of the participants would have to be increased
in order to meet the caloric intake recommended for average
sedentary adults.

The followlng suggestions were made for further
gtudy:

l. Studies of the food intake of large numbers of
elderly people in conjunction with medical histories and
examinations to determine standards for dietary allowances
for elderly people.

2. Caloric balance studies with elderly people.

3. PFurther studies of the protein intake of

senescent individuals to determine optimum intake.
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Chapter I
INTRODUCTION

Unprecedented changes have taken place in the
age distribution of the population of the United States
and certain other countries of the world since the
beginning of the present century. According to the
United States Census Reports for 1940 (54), 4.1 per cent
of the population of the United States was over 65 years
of age in 1900. By 1940 this proportion had increased
to 6.9 per cent. It was noted in Special Census Studies
(52 and 53) that nearly 11 per cent of the population of
this country would be over 65 years old by 1975 if 1900
to 1940 longevity trends prevail. In addition, Metro-
politan Life Insurance Company data (23) showed that the
expectation of life at birth had increased from about 47
years in 1900 to slightly more than 65 years in 1945, a
rise of nearly 33 per cent.

The changes indicated above have accented many
existing problems including those concerning the health
of older people. 014 age is characterized by a high
mortality rate and a high rate of disabling sickness.
That adequate nutrition can be an important factor in

maintaining the health and vitality of older people is a




widely accepted fact. Nevertheless, there is little
information available concerning the characteristic
dietary patterns or specific nutritional needs of aging
and aged groups. There have been experimental studies
using laboratory animals to determine the nutritional
requirements during senescence. However, more research
is needed.

McCay (19), in a discussion of the diets of
aged people, pointed out the increased danger of mal-
nutrition during senescence. He stated that older women
are more likely to depend on processed foods rather than
on foods which require home preparation. Fixed food
habits and the belief that certain foods "aren't good
for him" reduce the variety of foods consumed by elderly
people. In addition, reduced incomes frequently cause
the aged to buy a smaller quantity and a more limited
variety of foods. Frequently, the expenditure for other
items in the budget cannot be reduced, therefore, the
amount available to spend for food is not adeqguate.
Restriction of the amount as well as the variety of foods
consumed suggests the possibility of nutritional in-
adequacy in older people.

Keys (13) in a discussion of the relation of
nutrition to the etiology and cause of degenerative
disease, stated that the "mode of life" seems to be the

most important factor in the development and possibly
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the basic instigation of these degenerative diseases.
He also pointed out that diet is "certainly a major
element in the mode of life'.

The problem

What are the nutritive value and costs of foods
consumed by a group of selected individuals over 70 years
of age and what is the significance of this information?

Problem analysis.--l. What foods and how much

of each food do elderly people eat for breakfast, dinner,
supper and between meals?

2. What is the nutritive value of this food?

3. In what nutrients are the diets deficient
when compared with the National Research Council's allow-
ances for average sedentafy adults, and why?

4, If an adequate diet is not already supplied,
what adjustments could be made to improve the quality
of the diet without materially increasing the cost?

5. What are the meal patterns of elderly
people and how do they compare with a standard meal
pattern?

6. Does this study indicate any well defined
dietery habits that are characteristic of this group of
aged persons?

7. Do the diets of those housed in a boarding

home differ from those living in private homes? If so,
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what are these differences and what are the possible
reasons for them?

8. Are the diets consumed now the same or
different from those eaten when the participants were
younger? Why and in what way do they differ?

9. Are there any obvious differences in health
or.activity that can be correlated with either past or
present dietary habits?

10. What is the cost of the present diets?

1l. Is it possible to plan adequate diets for
these people (that take into consideration the so-called
"typical food preferences of elderly people') at a
reasonable cost?

12. What are the seasonal differences in the
dietary patterns of the two groups of participants?

13. Does avallability of foods at different
seasons have a significant effect on the nutritive value
of the diets or are any possible effects nullified by
fixed food habits?

Delimitation.--This study was limlted to two

groups of aged people living in Fort Collins, Colorado.

Group I consisted of nine people over 70 years of age

: who lived in a boarding home. Group II included five
couples, both members of which were over 70 years of age

who lived in their own homes.
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Definition of terms.--The term "recommended

allowance" refers to the quantity of the various nutrients

agreed upbn by the majority of the members of the Food
and Nutrition Board of the National Research Council as
guides for planning adequate diets for every normel per-
son. The allowances used in the present study are those
recommended for sedentary men and women.

Adequate diet, as used in this study, means a
diet in which the nutrient content equals or exceeds the
National Research Council's recommended allowances for
the various nutrients.

Nutrient is used in this study to include
calories as well as the food constituents, such as
protein, fat, et cetera.

Background.--Fort Collins, Colorado is located

in the north central part of the state. The altitude 1s
about 5000 feet. The population is between 15,000 and
18,000, The percentage of persons over 60 years of age
in this county in 1940 was somewhat higher than the
national or state averages. Statistics compiled from
the United States Census Reports (54) illustrate this
point, (Table 1).




Table l.--NUMBER AND PER CENT OF PEOPLE OVER 60 YEZARS
OF AGE IN THE UNITED STATES, 1940.

1940 Population over 60 years old

Number of Per cent of
individuals total population

United States 13,747,654 10.4
Colorado 150,018 11.7
Larimer County 4,730 13.3
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Chapter II
REVIEW OF LITERATURE

At present, the dietary allowances that are
recommended for the average sedentary adult have been
applied to older people. It has been noted by numerous
writers that senescent people would benefit by the
development and application of knowledge concerning their
specific needs just as children in the last two decades
have benefitted.

Since changes associated with aging would be
expected to modify dietary recommendations, pertinent
information concerning the physiology of aging as 1t 1s
related to nutritional requirements is cited. Research
studies that have been conducted to determine the spe-
cific nutritional requirements of the aging and aged
individual, and dietary studles involving aged people
are reviewed. Typical food budgets that are recommended
for elderly people are also cited.

The effect of senescence on digestion,
absorption and metabolism

Anatomlical changes during senescence.--Anatomi-

cal changes that should be considered in assessing diet-

ary requirements of senescent individuals occur in the
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mouth and gastrointestinal tract. Tuohy (50) indicated
that half of the people in our population over 50 years
of age have artificial dentures and suggested the im-
portance of comfortable and serviceable dentures to in-
sure adequate nutrition. He also pointed out that in
many cases people cannot be fitted with dentures because
of sore gums, lips, tongue or mouth as well as certain
other disorders.

The changes in the gastrointestinal tract in-
clude a reduction in the number of secretory units and
a loss of muscular tone (Freeman 8). Felsen (7) and
Freeman (8) mentioned that the small intestines and colon
are subject to muscular atrophy, muscular thinning and
loss of muscle tone which are associated with intestinal
vascular sclerosis. Freeman (8) pointed out, however,
that in most aged persons these changes are not sufficient
to cause any appreciable loss of ability to function
properly. He indicated that the efficiency of the in-
testinal tract of aged people is more likely to be im-
paired by a relaxed abdominal wall or by an interruption
in the duodenal lumen by the welght of the mesentery
crossing its horizontal position. In additlon, deposits
of fat in the subserous membrane and a stretching of the
omentum may interfere with the functioning of the gastro-

intestinal tract.
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Physiological changes during senescence.=--Among

the physiological changes that occur during the aging
process are those in the volume and concentration of the
digestive enzymes. Meyer and co-workers (26) found that
the ptyalin content of the saliva of a group of young
people (average age 25 years) was 2.4 to 22.2 units with
an average of 10.15 units, while in a group of aged per-
sons (average age 8l years) the range in ptyalin content
was 0.19 to 0.48 units with an average of 0,303 units.
This reduction in the amount and concentration of the
salivary amylase places the burden of starch digestion
in the aged upon tihe pancreatic amylase. These same
authors reported slightly subnormal values for pancreatic
amylase.

Other digestiﬁe enzymes which were found to be
diminished in aged persons were the proteolytic enzymes,
pepsin and trypsin, and the lipolytic enzyme, lipase
(24 and 25). The author suggested that while the se-
cretion of pepsin and trypsin was diminished in the aged,
there is probably a sufficient amount of these enzymes
to digest enough protein to supply the needs of the body.
In the case of lipase the concentration was relatively
unchanged, but the amount secreted was diminished. The
reduction in the amount of lipase was considered the
result of a loss of ability of the secretory units to

function.




19

Meyer (24) and Freeman (8) indicated that while
there 1s a reduction in the amount of certain enzymes,
the aged are still able to digest an adequate diet though
it may take a longer time.

Van Liere and co-workers (58) studied the
gastric emptying time of elderly people to determine
whether 1t was delayed sufficliently to make 1t necessary
to alter the dietary plans for aging and aged persons.
The authors concluded that the gastric emptying time was
not effected by senescence since the rate at which the
stomech of aged people empties compares favorably with
that found for younger adults.

The high incidence of achlorhydria among aged
pecple has been mentioned frequently. The lack of
hydrochlorlc acid favors the growth of some micro-
organisms and unless cere is taken to control the intro-
duction of these organisms or to avoid foods that will
favor their development, putrefactive and fermentative
bacteria are likely to cause trouble in the digestive
tract.

The avallable literature indicates that the
alimentary tract of aged people 1s capable of digesting
an adequate diet in spite of both anatomical and physio=-
logical changes that occur during senescence. The
difference between the aged person and a youth is there-

fore the difference between "maximum and minimum




efficiency" (Freemen 8).

Nutritional reqguirements during senescence

Studies involving laboratory animal s.--Sherman

et al (43 and 44) found that quantitative improvements
in the vitamin, protein and mineral content of an already
adequate diet expedited the growth and development of the
animals, extended the average length of adult life, and
resulted in a higher level of adult vitality. Studiles
of the relation of vitamin A to nutritional well-being
during aging were also carried out by Sherman and co-
workers (45). The results indicated that the level of
vitanin A in the diet can be increased to twice the amount
that is considered adequate with beneficial results.
McCay et al (20 and 21) found in & series of
experiments on rats that restriction of the caloric
intake of an otherwise optimum diet increased the average
life span. They also noted that protein from liver seem-
ed to result in greater length of life than when casein
was used as the source of this nutrient. However, while
restriction of the caloric intake introduced in middle
age can influence the life span significantly, it is
not as effective as when underfeeding is introduced at
the time of weaning. Radiographs were made of various
organs at post mortem and it was found that the kidneys,

aortas, heart, and eyes were frequently the sites of
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deposits of calcium in advanced age. These deposits of
calcium were more common in the retarded animals then in
those allowed to grow "normally". It was also noted that
restricting the oalorié 00ntent‘of the diet lowered the
incidence of diseases commonly found in old rats. They
suggested that this reduction in the incidence of dis-
eases may account for the influence of reduced caloric
intake on the life span of their rats.

Paul and Paul (32) reported on a study of
vitamin A inteke and its relation to length of life,
growth, tooth structure, and eye conditions of experi-
mental animals. Thelr results showed that as intakes of
vitemin A were increased, the average age at death was
advanced, progressively better growth was made during
early life, and abnormalities of the eyes decreased in
their experimental animals. Tooth mottling and dis-
coloration were noted in the lower levels of viteamin A.

Mill and co-workers (27 and 28) in & report
of a study of the effect of advancing age on the dietary
thiamine requirement of rats, concluded that the require-
ment for this vitamin increased with advancing age and
increased body slze even though food consumption showed
little change. They suggested the possibility that the
thiamine requirement is related to the mass of metabo-
lizing tissue and is more or less independent of the

caloric inteke. They also suggested that perhaps the
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diets of aged or ill persons whose food intake is reduced
should be supplemented with thiamine to compensate for
the lack which would result from inadequate dietary
intake.

Carlson and Hoelzel (5) studied the effect of
intermittent fasting on the life span of rats. The
results snowed that the life span was increased. The
optimum amount of fasting was found to be one day in
three, since it resulted in the greatest increase in the
life span in their experiment, viz., 20 per cent in litter
mate males and 15 per cent in litter mate females. They
also noted that meammary tumors were reduced in proportion
to the amount of fasting. \

An experimentel study by Van Duyne and co-
workers (57) showed that when the diet was adequate in
all nutrients except riboflavin and vitamin A, a calcium
intake of three or four times the amount required for
minimal adequacy gave the best results in improved
nutritionsl well-being. It was not concluded whether
more calcium would further improve the nutritional status
of their experimental animels.

In contrast, Shields and Mitchell (46) reported
the findings of a study of the effect of excess dietary
calcium on longevity and tissue calcium of the albino
rat. They found that there was no significant effect on

the rate of growth of elther the male or female rats. A
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slight tendency toward greater calcification of the soft
tissues was noted on the highest calcium regime.

Henry and Kon (¥) reported a study of the
effect of advancing age on the assimilation of calcium
by the albino rat. They found that the calcium retention
usually decreased with advancing age regardless of the
amount contained in the diet. At two years of age the
rats were losing body calcium in the feces and urine,
when they were consuming a dilet from which they retained
96 per cent of the calcium when they were young. Their
study suggested the need for a higher concentration of
calcium in the diet during senescence if the body stores
of calcium are to be maintained.

Studies involving human subjects.=--An obser=-

vation by Kay (1l2) of 700 elderly patients at the United
Home for Aged Hebrews in Rochelle, New York, disclosed
that vitamin aeficiencies are probably more frequent in
aged persons than in any other age group. He suggested
that these deficiencies might be the result of habits,
such as preferences for sweets and starches and re=-
Jection of highly nutritious foods like meat, fruilt and
vegetables, and preference for a soft diet. Prolonged
cooking of meats and vegetables may be necessary to pro-
duce soft diets preferred by elderly p%pple. This
treatment would cause the loss of some vitamins, es-

pecially if the cooking water 1s discarded. The author
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made @ study of the effect of preventive treatment with
@ multi-vitamin preparation on respirétory diseases in
aged people. Seventy-five aged people were selected for
this study, of whom 25 suffered from chronic respiratory
infections and in addition had evidences of certain
degenerative disease conditions. The control group wes
made up of other residents in the home. The results of
this study showed that none of the vitamin treated
patients had any acute respiratory disease for & period
of six months although there were epidemics of these
diseases in the institution. - This was noted as especially
significant, since the 25 vitamin treated patients were .
probably the weakest residents in the home.

Rafsky and Newman (39) studied ascorbic acid
retention end excretion in & group of 25 so-celled
mormal" aged men and women. These individuals were
given comparatively large doses of ascorbic acid. Of
this group, two showed rather & constant saturation point
irrespective of the amount of ascorbic acid given. In
another group of seven, the amount of ascorbic acid re-
tained continued to increase in spite of the fact that
constantly larger amounts of ascorbic acid were required
before the level of retention showed & drop.

Rafsky and Newman (37 and 38) reported the
results of their investigations of porphyrinuria in aged
peopie-and the relation to niacin in the diet. They
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found porphyrins present in the urine of 43 per cent of
the patients studied. They believed that this condition
resulted from a niacin deficiency, since other conditions
were not found that might cause these substances to be
present. When the patients were given niacin, the
porphyrinuria disappeared and did not return for several
days after the niacin treatment was discontinued. &
control series of patients who did not receive the niacin
did not show a corresponding decrease or absence of
porphyrinuria. The authors suggested that niacin probably
corrected the liver functioning of these people, and
thereby exerted a beneficial effect on the condition.
These same authors (35) found that 86 per cent of the
aged people examined showed evidence of liver disfunction.

Rafsky and Newman (36) discussed vitamin
utilization in the aged, and pointed out that "vitamin
requirements of normal elderly people cannot be measured
in terms applicable to young adults and children". They
cleimed that the vitamin requirements of elderly people
are increased. They also suggested that further in-
vestigations are needed to explain the reasons for the
increased requirements.

Swanson and Eppright (47) reported a study of
ascorbic acid, phbsphorous‘and ﬁitrogen metabolism of
women in their fifth and sixth decades to determine the

correlations between dietary, ﬁfinary and plasma ascorbic
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acid.

Kountz and co-workers (15) conducted nitrogen
balance studies with a group of 27 elderly patients at
the St. Louls Infirmary. The diet offered these patients
contaeined about 2,000 calories. These calories were dis-
tributed as follows: 17=-18 per cent from protein, 34-36
per cent from fat and 47-48 per cent from carbohydrates.
On this diet 11 of the patients were in negative nitrogen
balance, 8 were in nitrogen equilibrium, and the remain-
ing 6 were in positive nitrogen balance. Further studiles
on this same group of patients indicated that one gram of
protein per kilogram of body weight was insufficient to
maintain the average aged person in nitrogen balance.
When the diets provided as high as 1.8 to 2.0 grams of
protein per kilogream of body weight, it was still in-
sufficient for some of the patients. These figures were
taken to indicate the need for paying particular attention
to the protein content of the diets of aged persons. The
authors pointed out that the cause of the fallure to
maintain nitrogen balance might be inadequate intake, in-
complete absorption, or metabolic changes in the aged
person.

Rafsky and Newman (34) conducted cholesterol
studies in a group of so=-called "normal" persons over 60
years old. Determinations were made of the total and

esterified cholesterol in both serum and whole blood.




These determinations were made after a period of fasting
in order to avoid the possibility of temporary lipemia
affecting the results. The normal limit of total
cholesterol was regarded as 200 milligrems per 100 milli-
liters with a maximum of 30 to 40 per cent existing as
free sterols. In this study they found the total
cholesterol and free sterols more than these established
normal limits. The authors did not conclude whether high
total cholesterol and free sterols in aged persons had
any significance.

Lanham (16) found that there was some corre-
lation between the past diets of aged people and their
physical condition, and less correlation between thelr
present diets and thelr physical condition. The data
for this study were collected by interviews and question-
naires.

A lowered basal metabolic rate has been report-
ed for old people by McKay and Patton (zZ2), Lewis (18),
and Kise and Ochi (14). These authors pointed out that
this would indicate that the total calories in the diet

of elderly people should be reduced.

Food consumption studies

Leeper (17) studied the foods consumed by two
groups of elderly people ranging in age from 58 to 98
years. One group resided in an institution and the other

lived in thelr own homes. In the institution the foods
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eaten by these people were weighed for one week; the
people in private homes recorded the amount and kind of
foods eaten for the week on forms provided for that pur-
pose. The results showed that the diets of those living
in the institution were low in calories, but otherwise the
diets compared favorably with Nationzl Kesearch Council
recommended allowances for all nutrients except ascorbic
acid., The diets for the participants residing in private
homes were also low in calories. The ascorbic acid values
were higher than in the institution, but they did not meet
the National Research Council recommended allowances.
Ohlson and co-workers (31) studied the food
intake of 100 women ranging in age from 40 to 78 years.
They found that the most significant difference between
the food consumed by this group and the average con-
sumption of adults was one of calories. All of the groups
studled averaged from 300 to 500 calories less than the
amount consumed by a representative sample of young
adults. The women who were in poor health ate less total
food than the other aged people included in this study.
While the lower caloric intake was expected in view of
previous food studies with aged people, the authors
pointed out that there was a lowered intake of specific

nutrients when the calories were reduced. The authors

suggested that these women were reducing the total

calories by eating less of all foods rather than by




£20)

Loz
selecting foods that lowered the fat and carbohydrate
content of the diet and eliminating them from their diets.
Pike and co-workers (33) studied the food
intake of four different groups of old people living in
London, England. The authors stated that this study was
done in the hope that they could learn something of the
dietary requirements of aged people. In two of the
groups, the old people kept a diary of every item of food
and drink consumed during one week in February 1947. The
welght of the food was determined by a dietitian who
obtained and weighed duplications of the various foods
eaten. In the other two groups, the foods served to the
subjects were welghed. Any food left on the plate was
also weighed and this amount deducted from the original
weight. The difference then represented the amount eaten.
The tables of food composition of the Ministry of Food
were used to calculate the nutritive value of these diets.
Allowance was made for the loss of ascorbic acid in
cooking. The results of this research study showed that
the diets of the aged people were low in caloric content,
and also low in ascorbic acid, riboflavin, niacin and
thiemine.

Cost 2{ food

Two food budgets for old people are described

since food expenditure studies for aged couples or
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individuals are not available. The findings of two food
expenditure studies of populations of unspecified age
are presented.

Budgets.--In 1938, Armstrong (1) constructed
a yearly food budget for aged persons for the Federal
Security Administration. The cost was indicated per unit
of food as well as the total cost of food per year. The
total food budget estimasted for an aged couple was $282.37
per year or about $5.40 per week. The proportions allow-
ed for the various food groups, as determined from calcu-
lation of their data, were as follows: about 20 per cent
for milk; 25 per cent for meat and eggs; 25 per cent for
vegetables and fruits; approximetely 9 per cent for
cereals and bread; and about 23 per cent for fats, sweets,
vitamin concentrates and miscellaneous foods. The follow-
ing weekly allowances per person of the various food
groups were also calculated from data in this budget: a
little less than two pounds of bread and cereals, four
quarts of milk, about nine pounds of vegetables and
fruits, approximately two snd one-half pounds of meat and
eggs, one pound of fats, a little less than one pound of
sweets, plus miscellaneous foods such as coffee, tea,
vitamin concentrates, et cetera.

In 1948 the Social Securlty Administration,
with the assistance of the United States Department of

Agriculture, Bureau of Human Nutrition and Home
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Economics (56), prepared a food budget for an elderly
couple. This budget gave quantities of food per week and
per month but did not indicate the cost of individual
foods or the total cost. The following amounts of food
were indicated for the two elderly people for one week:
about 12 quarts of milk, a little more than five pounds
of meat and eggs, about 20 pounds of vegetables and
fruits, approximetely eight pounds of cereals and bread,
and about four and one-helf pounds of sweets, fats and
miscellaneous foods. The husband was assumed to be 65
years old or older and his wife only a few years, 1f any,
younger. Both husband and wife were assumed to be

ambulatory and able to care for themselves.

Food expenditures

The United States Department of Agriculture
made & study of American family diets in 1942 (51), and
determined the relative cost and contributions to nutri-
tive value of certain food groups. Data teaken from the

report of this study are given, Table <.




Table 2.--RELATIVE COST AND CONTRIBUTION TO NUTRITIVE VALUE OF BEACH FOOD GROUP. (51)

Percentage of total nutrients contributed
by each food group

Per cent

of total Ca- Pro=- Cal- Vita- Thia- Ribo- Vita-
Food group food cost lories tein cium Iron min A mine flavin min C
Milk, cheese,
ice cream 17 14 23 65 7 15 8 43 6
Meat, fish,
poultry, eggs 30 13 53 5 31 16 37 28 1
Vegetables
and frult 23 15 13 16 36 583 29 19 92
Grain
products 11 30 28 12 21 3% 22 9 0]
Sweets, fats,
and other 15 28 S 23 5% 11 43 13 13

#If food yielded less than 0.5 per cent the amount

was not shown.
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Sherman (41) reported a study of the average
percentage distribution of cost and nutrients in "224
freely chosen American dietaries', Table 3.

Teble 5.--AVERAGE PERCENTAGE DISTRIBUTION OF COST AND
NUTRIENTS IN FREELY CHOSEN AMERICAN DIETARIES.

Percentages
Type of Relative Ca=- Pro- Phos- Cal-
food cost lories tein phorous cium Iron
Milk and
cheese 10.59 8.08 11.56 20.61 55.76 5.11
Meat, fish
Vegetables
and fruit 15.86 12.04 10.33 17.40 18,02 29.71
Grain
products 18.29 38.20 37.25 30.27 15.67 25.87
Sweets,
fats,
other 17.60 20.922 0.88 1.34 3.05 2.69
Per day
per man 100 3256 106 1.63 0.74 0.0179

grams grams = grams  grams

Rollins (40) gave an account of a study of the
relationship of the price of food to its nutritive con-
tent. She concluded that the necessity for including
sufficient calories in the diet will in large part de-
termine the cost of the diet. She also suggested that

anyone interested in keeping food costs low should choose
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those foods that are low cost in celories and that also
provide other nutrients, and shoulda consider the amount
of calories provided by foods chosen for other nutrients.
She pointed out, however, that cheap sources of vitemin A
and ascorbic acid are not likely to be cheap sources of

other nutrients.

Summary

From these studies it appears that the efficien-
cy of digestion of older people is impaired, more liberal
intakes of protein, minerals and vitamins are indicated
for elderly pecple, and that dietary intakes of senescent
individuals are low in these food elements perhaps be-
cause of lowered caloric intakes. The information pro-
vided by available food consumption studies of aged
individuals should be supplemented by data from anal ysis
of weighed food intakes of elderly people in various
regions where different food hablts prevall. A more
complete picture of dietary intskes and food habits of
typical senescent individuals would be obtained in this
way.

Elvehjem (6) suggested that careful analysis
of records of food consumption may be one of the best
meéthods of determining nutritional needs of various

groups of individuals.
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Chapter IIL
METHODS AND MATERIALS

In order to determine the nutritive value and
cost of food consumed by a selected group of aged indivi-

duals, the following methods and materials were employed.

Subjects

Two groups of people 70 to 90 years of age
participated in the study, (Table 4). Their cooperation
was secured through personal visits to their respective
homes.

Group I consisted of nine people, three men and
six women, who resided in a boarding home meintained for
old people. This home did not accept residents who
required nursing care. Although most of them exhibited
physical and/or mental infirmities that are associated
with senility, they were ambulatory.

Group II included five couples (husbands and
wives) living in private homes. The individuals in this
group indicated that they were afflicted with various
infirmities. However, they led "normal" lives, and they
appeared to be in better condition than the members of

Group I.
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Table 4.--PARTICIPANTS IN T

TTT

s

STUDY OF NUTRITIVE VALUE

AND COST OF #¥00D USED BY SELECTED INDIVIDUALS OVER

70 YEARS OF AGE

Sub ject Sex

Age

Helght Welght Marital
number male female years feet inches pounds status

e T e T T

Group I--(Residents of boarding home)

1 b4 79 6 0 158 widower
2 x 80 5] 3 92 widow

3 - 4 90 5 0 131 widow

4 x 76 5 4 128 widow

S x 78 S 3 115 widow

6 b4 81 S 7 172 widower
7 X 80 5] 5 104 widow

8 X 80 S 7 139 widow

9 x 76 5 5 128 single

Group II--(Residents of private homes)

10 b ¢ 70 5 8 157 married
11 X 72 5 9 197 married
12 X 76 5 o) 169 married
13 X 82 5 8 151 married
14 x 73 5 2 160 married
15 x 82 5] 6 135 married
16 b 4 79 S 2 122 married
17 X 81 6 0 162 married
18 X 77 5 5 120 married
19 X 80 S S 165 married




Methods of determining kinds and
amounts of food consumed

The kinds and amounts of food eaten by each
participant were determined for one week in the fall
(October 1947) and another week in the winter (January
1948). The weight of each of the various foods consumed
was determined by weighing the individual portions of
food as they were served. Each kind of food left on the
plates at the end of the meal was weighed and the amount
subtracted from the original weight. The difference then
represented the weight of the food that was actually
eaten. Dietary balances were used for all weighing. The
menus for each meal with a description of the foods served
and the method of preparation, were entered on & columnar
pad. The data on the weights of each food eaten by each

participant were recorded on the same blank, (see Appendix

A).
Meals were served to the boarding house resi-

dents in their private rooms. The writer weighed and
recorded all information on the food intake of the parti-
cipants living in the boarding home. As the dishes of
food were placed on individual trays, the writer weighed
the dish plus the food and recorded the combined weight
as well as the weight of the dish. If more than one food
was served on a dish such as a dinner plate, the weights
were recorded as described above, except that the weight

of the dish plus any food previously placed on the plate




23N

was substituted for the welght of the dish.

In Group II, residents in private homes, either
the man or his wife assumed the responsibility of weigh-
ing the foods eaten by each of them, and recorded the
necessary data. The writer instructed this participant
in the correct use of the dietary balance and the method
of recording the description and weight of the foods
eaten. Dailly visits were made to each home during each
weighing pericd in order to check the recorded data and

to assist the recorder when necessary.

Summarizing records

The weights in grams of the individual foods
eaten by each participant were totaled for the welghing
period in October 1947 and for the period in January 1948.
The foods were grouped according to the classification
given by Turner (49) and the nutritive value of each food
was calculated according to standard food tables (3, 4,
and 48). 1In a few cases it was necessary to secure
recipes from the families or the manager of the boarding
~home and calculate the nutritive value of the various
amounts of the particular items that were consumed Dy
each participant. The writer made allowances in these
calculations for the loss of ascorbic acid during cook-
ing but did not meke any other adjustments for loss of
nutritive value.

When the calculation of the nutritive value of
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each food was completed, the amounts of the various
nutrients were totaled for each weighing period. Each
participant's average dally intake of each nutrient was
then determined and compared with the National Research
Council's recommended allowances for sedentary adults.
The number of grams and the per cent of the average daily
intake of each nutrient derived from each food group

were also calculated.

The average dally values for the particlpants
in each group were assembled for each weighing period
and the arithmetic meén, range, standard deviation, and
standard deviation of the mean were calculated.

The average welight of each group of food con-
sumed per day by each participant was calculated from
the data on kind and amount of food eaten, and these

weights compared with a standard meal pattern. Compari

sons were also made by groups of participants and by

S€easons.

Dietary patterns - past and present

Data were secured on past and present dietary
patterns by means of a personal interview. Each person
was asked what foods he ate in the past and at present,
and how frequently they were eaten. A check 1list of
foods was used for recording this information and may

be seen in Appendix B. The members of Group I could not




40

follow the writer in the guestioning, and frequently had
to ask questions that indicated that they did not under-
stand or follow the line of questioning. Therefore the
data secured from this group were of very doubtful value.
The data secured from the participants living in thelr

own homes were more satisfactory.

Healthn histories

Information pertaining to the physical status
of the participants was obtained by using a check sheet
(Appendix C) adapted from several nutritional status
blanks, and lists of criteria suggested by Jolliffe et al
(10) and the National Research Council (29). These data
were secured from the participants themselves and/or other
persons who had access to Information concerning the

physical condition of these people.

Method of calculating cost

The cost of the food used by each group of
participants during each weighing period was determined
from data supplied by the couples and the manager of the
boarding home. These data were in the form of grocery
bills and the homemaker's estimates of quantities of home
produced and stored foods used during each week. In
addition, the writer computed the cost of the food
actually served. In order to do this, the weight of

fresh food required to furnish the number of grams served
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was calculated. Adjustments were made in the quantity
of food served to compensate for average losses of
weight in preparstion as well as shrinkage In cooking.
The data needed to make these adjustments were taken
from West and Wood (59). Bureau of Lebor Statistics
prices of Ilmportant foods for the respective weeks were
used to calculate the cost of the food, (Appendix D).
The per cent of the total expenditure for food allotted

to each food group was then determined.




Chapter IV
RESULTS

The results of the analysis of the records of
weighed amounts of food consumed by two groups of aged
people are presented below. The distribution of the
expenditures for food and comments regarding past and
present food habits and present physical condition are

given,

Food patterns and amounts of foods eaten

The weight in grams of varlous types of foods
consumed by each group of participants in each weighing
period are discussed below and may be seen in tables 5,
6, 7, 8, and 9 and are illustrated in Figure 1. Typical
arrangement of foods by meals may be seen in Appendix E.
Individual intakes of the various food groups are tabu-
lated in Appendices F, G, H, and I. The food classifi-
cation suggested by Turner (49) has been followed in all
the food groupings indicated in this study of the nutri-
tive value and cost of food.

Milk and milk products.--The foods included in

this group were milk, cream and cottage cheese, lce cream,

and such dishes as cream soups, milk puddings, and cream




Table 5.-=-WEIGHT IN GRAMS OF PREPARED* FOOD CONSUMED PER DAY BY ELDERLY PEOPLE

Type of food Men Women

Group I Group 11 Both groups Group L Group 11 Both groups

(boarding (private (boarding (private

home) homes) home) homes)
Milk 516 224 358 378 ' 113 258
Eggs 20 39 32 17 18 17
Meat 96 61 74 73 65 69
Green and yellow
vegetables 19 31 26 12 30 20

Other vegetables 156 89 114 110 68 91
White potatoes 62 58 62 46 48 47
Citrus fruit
and tomatoes 70 84 79 70 70 70
Other fruit 112 116 114 100 70 86
Cereal, bread
and macaroni 352 315 327 304 186 250
Sweets 106 118 114 81 92 86
Fats 34 30 32 27 26 26

#Ready for consumption
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Table 6.--WEIGHT- AND RANGE IN CRAMS OF PREPAKED% FOOD
CONSUMED PER DAY BY ELDERLY MEN, BY SEASON

OCTOBER 1947

Group I Group II Both groups
(boarding home) (private homes)
Food group Average Kange Average Kange Average
intake inteke intake
grams grams greams grams grams
Milk and milk 327 to 120 to
products 482 729 228 402 524
17 to 0 to
Eggs 22 26 32 62 28
Meat, fish, 73 to 7 to
and poultry 103 141 66 115 80
Green and yel- 17 to 13 to
low vegetables 27 33 29 21 31
Other vege- 60 to S5 to
tables T, 93 109 25 94
45 to 24 to
Wihite potatoes 65 86 56 83 59
Citrus fruit 47 to 0 to
and tomatoes 53 57 66 158 61
105 to 84 to
Other fruit 154 144 142 303 13€
Cereal &and 351 to 209 to
bread 377 402 334 445 350
55 to 55 to
Sweets 91 113 120 178 109
15 to 25 to
Fats 30 43 38 o7 36

*Ready for consumption




Table 7.--WEIGHT AND RANGE IN GRAMS OF PREPARED:® FOOD

CONSUMED PER DAY BY ELDERLY MEN, BY SEASON

JANUARY 1948

e =
——— ——r

Group I

Group II
(boarding home) (private homes)

Both groups

Food group Average Renge Average Range Average
intake intake intake
grams grams grams grams grams
Milk and milk S7T7 to 118 to
products 550 802 219 317 343
18 to : 0 to
Eggs 19 19 46 T2 36
Meat, fish, 79 to 11 to
and poultry 90 108 56 104 69
Green and yel=- 18 to 0 to
low vegetables 20 22 28 62 25
Other vege- 200 to 20 to
tables 235 282 69 140 129
51 to 20 to
White potatoes 60 67 60 101 60
Citrus fruis 78 to 39 to
and tomatoes 87 94 102 139 o7
88 to 11 o
Other fruit 89 92 89 159 89
Cereal and 242 to 199 to
bread 326 387 297 428 208
78 to 41 to
Sweets 121 158 116 174 118
35 to 17 te
Fats 38 40 23 34 29

#*Ready for consumption
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Table 8.--WEIGHT AND RANGE IN GRAMS OF PREPARED# FOOD
CONSUMED PER DAY BY ELDERLY WOMEN, BY SEASON
OCTOBER 1947
Group I Group II Both groups
(boarding home) (private homes)
Food group Average Range Average Range Average
intake intake intake
grams grams grams grams grams
Milk end milk 254 to 2 to
products 404 496 92 148 265
11 to 0 to
Eggs 19 30 10 36 15
Meat, fish, 66 to 56 to
and poultry 76 107 71 109 74
Green and yel- 8 to 4 to
low vegetables 12 16 39 82 25
Other vege- 47 to 34 to
tables 65 89 86 115 66
40 to 22 to
White potatoes 54 82 44 78 50
Citrus fruit 46 to O to
and tomatoes 87 63 60 105 87
110 to 6 to
Other fruit 118 137 84 173 105
Cereal and 269 to 138 to
bread 313 405 183 231 254
49 to 45 to
Sweets 62 80 97 138 78
21 to 8 to
Fats 28 32 30 53 29
#Ready for consumption
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Table 9.--WEIGHT AND RANGZ IN GRAMS OF PREPARED:¢ FOOD
CONSUMED PER DAY BY ELDERLY WOMEN, BY SEASON
JANUARY 1948
Group I " Group II Both groups
(boarding home) (private homes)
Food group Average Hange Average Range Average
intake intake intake
grams grams grams  greams grams
Milk and milk . 305 to 61 to
products 352 421 134 216 253
11 to 0 to
Eggs 15 by %/ 26 44 20
Meat, fish, 59 to 30 to
and poultry 69 84 59 71 64
Green and yel=- 11 to 0 to
low vegetables 13 16 22 41 17
Other vegeta- 128 to 31 to
bles 155 196 50 78 107
31l to 22 to
White potatoes 38 49 93 84 45
Citrus fruit 76 to 45 to
and tomatoes 82 o1l 80 124 81
77 to 33 to
Other fruit 81 84 57 92 70
Cereal and 254 to 137 to
bread 295 351 198 294 2561
: 88 to 44 to
Sweets 100 116 88 119 95
20 to 7 to
Fats 26 30 22 49 22
#Ready for consumption
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GRAMS MEN - BOTH GROUPS
400- MILK AND MILK PRODUCTS
& I ——— BREAD, CEREAL AND MACARONI
— OTHER VEGETABLES
08= ——— OTHER FRUIT
- ——— SWEETS
o ——— MEAT, POULTRY AND FISH
—— CITRUS FRUIT AND TOMATOES
. —— POTATOES
FATS
o E66S
o —— GREEN, LEAFY
AND YELLOW
71 VEGETABLES
GRAMS WOMEN - BOTH GROUPS
400-
| MILK AND MILK PRODUCTS
—— BREAD, CEREAL AND MACARONI
300- —— OTHER VEGETABLES
. —— SWEETS
&= —— OTHER FRUITS
——— CITRUS FRUIT AND TOMATOES
3 ——— MEAT
—— POTATOES
100— G
.ms GREEN ,LEAFY AND
— YELLOW VEGETABLES
EGGS
iy

Fig. l.--Average weight of each food group consumed per

day,

two seasons.
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piles. Since the nutritive value of these foods is
dependent to a large extent on the amount of milk in them,
the weignt of these foods is included with milk in the
quantities given in the following stetements.

The men consumed about 370 grams of milk and
mlilk products dally and the women consumed an aversage of
245 grams of these foods per day. The male residents in
the boarding home ingested about two and one-fourth times
as many grams of milk and milk products as those who
resided in their own homes. Likewise the femele residents
in the boarding home ingested about three times as many
grams of these foods as did the women residing in their
own homes.,

Approximately two-thirds of the milk consumed
by both groups of participants was used as a beverage
or as fluid milk on cereal, and the remainder was in-
cluded in the various other milk products.

Eggs.~--The eggs eaten by the participants in
each group were served fried, poached, bociled, and
scrambled. Although a few eggs were used in baked goods,
they are not included in the average intake figures given
below.

The men in the present study ate an average of
50 grams or a little more than one-half egg per day, or
the equivalent of three to four eggs per week. The women

who cooperated in the present study ate an average of
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about 18 grams, or a little less than one-half egg per day.
This .is equivalent to about two eggs per week. The female
residents in their own homes ate slightly more eggs than
those living in the boarding home.

Meat, fish, and poultry.--The quantity of meat

consumed daily averaged about 80 grams for the men and 70
grams for the women. The residents in the boarding home,
especially the men, ate slightly more meat than the
residents in private homes. :

The kinds of meat used by the two groups of
participants included beef, pork, venison, veal and some
glandular meat as well as chicken, duck, turkey, and fish.
The methods of preparation included roasting, stewlng
and frying.

Green and yellow vegetables.--The average daily

consumption of green and yellow vegetables was a little
more than 20 grams per person. The participants who
resided in theilr own homes ate more of this type of
vegetables than the boarding house residents. However,
some of the members of Group IT did not eat any green or
yellow vegetables. Yellow vegetables such as carrots,
winter squash and sweet potatoes were used more frequent-
ly than the green kinds, although green beans, asparagus,
lettuce and spinach were eaten by some of the partici-
pants. The method of preparation was usually boiling or

baking.
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White potatoes.--The average dally consumption

of white potatoes for each group of participants was about
60 grams per person in each of the weighing periods. The
women averaged a little less than this amount.

The potatoes were served boiled, mashed, fried
and baked.

Other vegetables.--The men ate an average of 120

grams of other vegetables per day and the women ate about
three-fourths of that amount. The participants in Group I
consumed about one and two-thirds times as much of this
type of food as the members of Group II. The quantity of
other vegetables consumed by the participants in Group I
in January was almost twice as much as in October, while
the members of Group II ate more of these food items in
October than in January.

The vegetables included from this group (Turner's
classification) were corn, peas, dry beans, beets, ruta-
bagas, turnips, cabbage, and such vegetable mixtures as
vegetable soup, mixed vegetable salads, and canned mixed
vegetables.

Citrus fruit and tomatoes.--Both the men and

the women ate approximately 70 grams of citrus fruit

and tomatoes per day. The men in Group II consumed a
little more of this type of food than those in Group I,
but the amounts consumed by the two groups of women were

almost identical. The male participants living in private
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homes ate more citrus fruit and tomatoes in January than
they did in October.

Fresh and canned citrus fruit and fruit juice,
and canned tomatoes and tomato juice were used by both
groups of participants. The canned products were used
more frequently than the fresh ones. However the resi-
deﬁta in their own homes used more fresh citrus fruit
than the boarding house residents.

Other fruit.--The male participants in each

group ate about 115 grams of other fruit dally. The
female participants ate about 85 grams of other fruit per
day. However the average dally consumption of the women
residing in the boarding house was about a third more than
for those living in their own homes. Both male and
female participants ate about 45 per cent more fruit in
October than they did in January.

Dried and canned fruits accounted for the
largest portion of this type of food, but some fresh
apples &and bananas were also used.

Cereal, bread and macaroni.--The quantity of

cereal and cereal products eaten by the participants in
the present study ranked next to milk in the average
number of grams consumed per day. The men averaged about
350 grams and the women 250 grams of cereal and cereal
products daily. The average values for both groups of

men differed very little from the intake quoted above.
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However, there was considerable difference between the
average quantities of cereal and cereal products con-
sumed by the two groups of women. Those living in the
boarding house ate about 25 per cent more of this type of
food then the women living in thelr own homes.

The larger proportion of this class of food was
made up of enriched white bread, cooked cereals and en-
riched and whole grain breakfast cereals. Some hot
breads, prepared cereals and dishes made with macaroni
were also used.

Sweets.--Pastries, syrups, jams, preserves,
sweet rolls and desserts are included in this group along
with candy and sugar.

The male participants in the present study con-
sumed an average of about 110 grams or one-fourth pound
of sweets per day and the women ate about one-third less
sweets than the men. There was very little difference
between the quantity of sweets consumed by the two groups

of participants.

Summary
The male and female participants in Group I

(boarding home residents) ate more liberal amounts of
milk, meat, and other vegetables than the members of
Group II (residents in private homes). The participants
in Group II ate slightly larger amounts of eggs, green

and yellow vegetables and citrus frults and tomatoes than
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the members of Group I. Both groups of participants ate
very small amounts of green and yellow vegetables and
white potatoes. The only variation in food intake that
seems to be attributable to seasonal availability of food
is the difference in the amount of citrus fruit and

tomatoes consumed by the male members of Group II.

Specific putrients in foods eaten

The mean intakes of specific nutrients and the
range and standard deviation of the mean for the men and
for the women of each group for one week in the fall
(Octover 19 to 25, 1947) are presented in Tables 10 and
11. The same information for one week in the winter
(January 24 to 30, 1948) is given in Tables 12 and 13.
The distribution of the individual intakes of the various
nutrients may be seen in Appendix J. Individual intakes
of specific nutrients are tabulated in Appendices K, L,
M, and N.

Protein.--The mean daily protein intakes were
approximately 56 grams for the men and 42 grams for the
women in both groups. The mean protein intake for the
residents in the boarding home averaged about 10 grams
more than the mean for the residents in their own homes.
The range of proteln values of the male participants
averaged 18 grams for the residents in the boarding home
and 30 grams for the residents in their own homes. The

range in protein values of the female participants averaged




INTAKE OF NUTRIENTS AND RANGE AND STANDARD ERROR OF MEAN
MALE PARTICIPANTS, OCTOBER 1947

Table 10.--NMEAN

Group I Group II
(boarding home) 3 subjects (private homes) 5 subjects
Nutrients lean daily Standard Range Mean daily Standard Range
intake error intake error

Protein 55 6.0 47=-64 57 7ed 47=-82
(grams)

Fat 64 11.4 49-78 68 8.7 50-95
(grams)

Carbohydrate 271 16.2 255-297 266 25.4 212-323
( grams)

Calories 1880 146.3 1717=-2113 1912 199.4 1487-2474

Calcium 0.863 0.142 0.712-1.118 0.581 0.019 0.523-0.630
( grams)

Phosphorous 1.145 0.176 0.950=-1.425 1.190 0.143 0,904-1.583
(grams)

Iron 17.4 l.4 14.6-19.6 14.2 l.4 12.4-17.0
(milligrams)

Vitamin A 5111 839 4201-6451 4747 716 2465-6361
(International
Units)

Thiamine 1.053 0.209 0.904-1.274 14397 0.051 1.032-1,297
(milligrams)

Riboflavin 1.404 0.240 1.,161-1,797 1.111 0.071 0,982-=1.286
(milligrams)

NiaCin 8.0 006 7.2-9.0 13.0 1.4 8.7-16.5
(milligrams)

Ascorbic acid 41 3¢5 36-45 45 13.2 9-68

(milligrams)

1]
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Table 1ll.-~MEAN

INTAKE OF NUTRIENTS AND RANGE AND STANDARD ERROR OF MEAN
MALE PARTICIPANTS, JANUARY 1948

Group I Group 1I
(boerding home) 3 subjects (private homes) 5 subjects
Nutrients Mean daily Standard Range Mean daily Standard Range
: intake error intake error

Protein 67 6.5 57-75 47 5.1 33=59
(grams)

Fat 89 14.1 67-106 63 7.8 44-85
(grams)

Carbohydrate 292 27.8 266-33"7 234 36.6 137-337
(grams)

Calories 2244 213.5 1976=-2571 1696 215.8 1076-2132

Calcium 0.923 0.195 0.723-1.232 0.509 0.067 0.381-0.6867
( grams)

Phosphorous 1.289 0.174 1.077=1.559 0.880 0.100 0.673-1.117
(grams)

Iron 14,5 0.7 13.5=15.3 11.2 1.5 6.7=15.0
(milligrams)

Vitamin A 4749 780.9 4301-6007 4477 598.7 3067-6356
(International
Units)
(milligrams)

Riboflavin 1,772 0.331 1,308=2,243 1.239 0.2756 0.872-2,158
(milligrams)

Nia(:vin 904 1.1 7.8"11.0 9.0 1.5 4.6"'12.6
(milligrams)

Ascorbic acid 55 5.1 33=61 62 7.4 41-78
(milligrams)

Y«




Teble 12.--MEAN INTAKE OF NUPRIENTS AND RANGE AND STANDARD ERROR OF MEAN
FEMALE PARTICIPANTS, OCTOBER 1947

— —— —— P : —
Group I Group II
(boarding home) 6 subjects (private homes) 5 subjects
Nutrients Mean dally Standard - Range Mean dailly Standard Range
intake error - inteke error

Protein 44 1.8 39-49 37 2.1 30-41
(grams)

Fat 58 0.0 46-78 50 6.1 41-71
( grams)

Carbohydrate 216 11.5 185-264 167 18.2 . 131=218
(grams) z

Calories 1573 91.9 1383=1246 1266 120,7 1086-1566

Calcium 0.681 0.042 0,546-0,795 0.316 0.041 0.214-0,433
(grams)

Phosphorous 0.924 0.041 0.830-1.063 0.607 0.046 0.506-0,754
(grams) '

II‘OI‘I 15.1 0.7 14.7-1708 9.0 1-2 6.0"’12.6
(milligrams)

Vitamin A 4501 321.8 3916-5855 3294 244.0 2905-4096
(International
Units)

Thiamine 0.812 0.033 0.717-0,904 0.760 0.061 0.,573-0,861
(m11ligrams)

Riboflavin 1.096 0.0585 0.,921-1.254 0.646 0.046 0.533=-0,765
(milligrams)

Niacin 6e5 1.9 5.4-7.8 8.1 1.0 5.3-9.9
(milligrams)

Ascorbic acid 39 ¢ P 33-44 46 7.5 19-69
(milligrams) :

J
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Table 13.--MEAN INTAKE OF NUTRIENTS AND RANGE AND STANDARD ERROK OF MEAN
FEMALE PARTICIPANI'S, JANUARY 1948

Group I

(boarding home) 6 subjects

Group II

(private homes) 5 subjects

Nutrients Mean dally Standard Range lMean dally Standard Range
intake error intake error

Protein 47 2.9 59-57 36 2.4 30=-42
(grams)

Fat 67 4.0 55-77 46 4.9 35-62
(grams)

Carbohydrate 207 13.1 174-257 169, 22.8 125-244
(grams)

Calories 1623 98.4 1347-1954 1229 117.0 930-1556

C?lcium) 0.632 0.035 0.561-0,774 0.351 0.046 0.293=0,499
grams

Phosphorous 0.935 0.051 0.810-1.121 0.637 0.064 0.,509-0.810
(grams) :

Iron 11.9 0.9 10.0-14.4 8.9 0.9 6.2-11.1
(milligrams)

Vitamin A 3992 216.9 3451-4654 3519 669.8 2243-5681
(Internationsal
Units)

Thiamine 0.870 0.052 0.726-1.061 0,797 0.065 0.,584-0,934
(milligrams)

Riboflavin 1.284 0.047 1,117-1.494 0.830 0.150 0,540-1.191
(milligrams)

Niacin 7.1 0.5 5.,6=9.0 7.4 0.9 6.0-10.5
(miliigrams)

Ascorbic acid 46 b5 40-50 48 4.2 36=-58
(milligrams)

s
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14 grams for the residents in the boarding home and 12
grams for the residents in their own homes.

Calories.--The men ingested about 1900 calories
per day while the women ingested approximately 1400 calor-
ies. The differences between the mean caloric intakes
for the participants in Groups I and II averaged about 400
calories. The range in the caloric content of the diets
was about twice as great for the male participants re-
slding in their own homes as for those living in the
boarding home. The range in caloric intakes for the
two groups of female participants was very similar in
both weighing periods.

The per cent of the average caloric intakes of
the participants that was supplied by carbohydrate, fat,
and protein is illustrated in Figures 2, 3, 4, and S.

Calcium.--The average daily intske of calcium
was about 0.700 grams for the men and 0.500 grams for
women. The average calcium intakes of the two groups of
participants differed by a larger amount than the intakes
of any other nutrient included in the analyses. The
differences between the average calcium intakes of the
two groups of participants were: men about 0.350 grams
and women 0.520 grams. In both instances, the average
calcilum values were higher for the boarding home resi-
dents than for the residents in their own homes.

Iron.--The men ingested an average of about
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14,0 milligrams of iron per day while the women ingested
about 11.0 milligrems of iron daily. The participants
in Group I averaged from 2.0 to 3.0 grams more iron per
day then did the participants in Group II. The range in
the iron intakes was greater for the female than for the
male particlpants in this study of nutritive value and
cost of foods.

Vitamin A.--Vitamin A values for the men aver-
aged 4734 International Units. The mean intakes for
Group II were slightly less in both periods than were
those for Group I. The average amount ingested in October
was about 300 International Units more than in January.

The average intake of vitamin A for the women
was 3866 International Units. In October the female resi-
dents in the boarding home averaged about 1200 Inter-
national Units more vitamin A than those residing in their
own homes. In January the difference between the aver-
age vitamin A values for the two groups of women was
slightly under 500 Internatlional Units, with Group I
having the higher average intake. The range in vitamin A
intakes averaged about 2800 grams for the men and 2000
grams for the women with the data for Group II showing
greater variability.

Thlamine.--The mean thiamine intake for the
men was 1.120 milligrams. Each group of men averaged

slightly over one milligram of thlamine in both perilods.
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However, there was considerable variation in the indivi-
dual values of the participants in Group I in October as
well as among those of Group II in January.

Thiamine values for the women averaged approxi-
mately 0.800 milligrams in both periods. Although the
average for Group II was lower than that for Group I, the
difference was relatively small. The range in thiamine
intakes of the female participants averaged about 0.260
grams.

Riboflavin.--The daily intake of riboflavin

averaged 1l.530 milligrams for the men and 0.986 milligrams
for the women. The men and women residing in the boarding
nouse ingested about one-third more riboflavin than
corresponding sex groups living in thelr own homes. Both
groups of men and women consumed more riboflavin in Janu-
ary than in October, with Group I showing the largest in-
crease in intake. The varigtion in mean riboflavin values
of the male participants was rather large except the
October values of those residing in thelr own homes. The
values for the female participants showed less variation.
Niacin.--The average niacin intake was 10.2
milligrams for the men and 7.3 mllligrams for the women.
In October the mean niacin intake for the residents in
their own homes was much higher than for those living in
the boarding nouse, but in January the difference between

the mean values for the two groups was negligible. The

average daily amount of niascin consumed by both men and
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women in Group I increased in January while the amount

for Group II was decreased. There was slightly more
variation in the individual niacin values of the male
participants than in those of the female participants,

and the values for Group II showed greater variabllity
than those for Group I. The range in niacin intakes aver-
aged about 4.0 grams for the male participants and 5.0
grams for the female participants.

Ascorbic acid.--Ascorbic acid lntakes averaged

52 milligrams for the men and 44 milligrams for the women.
The average values were slightly higher in January than

in October, and the increase for the men was greater than
that for the women. The individual ascorbic acid values
of both men and women participants in Group II showed more
variation than those for the members of Group I. The
greatest variation was evident 1n the values for the men
in Group II.

Past and present diets and present
physical status

Tabulation of the data regarding past and
present diets and theilr present physical condition was
inconclusive. These data were so varilable that an ade-

quate summary could not be made of them.

Sunmary
The participants in Group I (boarding home

residents) consumed considerably more protein, calories,
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calcium, and riboflavin and slightly more iron and vitamin
A than the participants in Group II (residents in private
homes ). The members of Group II ingested slightly more
niacin and ascorbic acid than the members of Group I. The
data on intsekes of nutrients for the boarding home resi-
dents exhibited less variation than the data for the resi-
dents in their own homes.

The data on intakes of specific nutrients show
very small seasonal differences except in the case of
ascorpbic acid intakes of the men living in private homes.
The seasonal variation in intakes of the male partici-
pants weas generally a little larger than those of the

female participants.

Cost of foods used

The average cost of food used in each group was
about $4.00 per person per week. The average expenditure
per person in Group I was slignhtly higher than in Group II1s

The food expenditures for the participants in
the present study were divided as follows: Group 1
(residents in boarding home) - 18 per cent for milk and
milk products; 23 per cent for meat and eggs; 22 per cent
for vegetables and fruits; 15 per cent for bread and
cereals; and 2l per cent for sweets, fats and other foods;
and Group II (residents in their own homes) - 10 per cent
for milk and milk products; 37 per cent for meat and

eggs; 22 per cent for vegetables and fruits; 15 per cent
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for bread and cereals; and 16 per cent for sweets, fats,

and other foods. (See tables 14 and 15.)




Table 14.--PERCENTAGE DISTRIBUTION OF COSI' AND NUTRIENTS IN DIETARIES OF AGED PEOPLE

GROUP I, BOARDING HOME RsSIDENTS, TWO SEASONS

Proportion contributed by

Food group Relative Cal- Pro- Cal- Iron Vita- Thia- Ribo- Nia=- Ascorbic
cost ories tein cium min A mine flavin c¢in acid
Percentages
Milk and milk 18 19 30 62 3 g 17 54 6 10
products
Eggs 4 2 4 2 3 5 2 4 % o)
Meat, fish, 18 7 19 2 13 17 10 10 29 4
and poultry
Vegetables 9 6 8 4 12 28 8 4 7 11
White 2 4 3 1 2 3 6 2 9 16
potatoes
Fruit ig 8 2 3 6 14 8 2 6 56
Cereal, bread
and macaroni 15 29 29 20 52 5 45 17 40 1
Sweets 10 16 4 4 5 2 3 < 3 =
Fats 4 7 3 2 1 11 1 2 W 0
Other 7 (1) (1) (1) (1) (1) (1) (1) (1) )
#Not shown if less than 0.5 per cent. (1) Not calculated

69




Table 15.--PERCENTAGE DISTRIBUTION OF COST AND NUTRIENTS IN DIETARIES OF AGED PEOPLE

GROUP II, PRIVATE HOME HRESIDENTS, TWO SEASONS

f

Proportion contributed by

Food group Relative Cal- Pro- Cal- Iron Vita- Thia- Ribo- Nia- Ascorbic
cost ories tein cium min A mine flavin cin acid
Percentages
Milk and milk 10 10 13 Lb 2 9 6 27 2 3
products
Eggs 8 3 8 3 7 8 3 9 * 0
Meat, fish, 29 10 25 5 16 12 16 17 23 3
and poultry
Vegetables 8 3 6 7 9 35 5 7 . 16
White 2 5 3 2 A 1 4 3 8 16
potatoes
Fruit 12 8 2 6 8 15 7 5 6 62
Cereal, bread 15 30 32 23 39 2 45 24 43 0
and macaroni
Sweets 9 19 6 8 13 6 [3) 7 5 2
Fats 6 10 3 1 2 12 A 2 3 0
Other * (1) (1)1 (1) 2 =Q1 ¥ A1) (1) (1) (1) (1)

#Not shown if less

than 0.5 per cent

(1) Not calculated

02




Chapter V
DISCUSSION

The average intakes of specific nutrients for
the participants in the present study were compared with

the National Research Council's recommended allowances

for sedentary adults, (Tables 16, 17, and 18, and Figures

6, 7, 8, and 9). Comparisons of individual intakes with

the recommended allowances are given in Appendices O, P,

Q, and R. Tables 19 and 20 present the comparison of the

average intakes of specific nutrients in the present study

with those calculated from data reported in one other

dietary study of aged people (Pike et al, 33). The daily

food pattern was compared with a plan suggested by the
National Research Council, (Tables 21, 22, and 23). The
distribution of expenditures for the various groups of
foods and the relative contribution of each food group
to the nutritive value of the average dietary intake are
tabulated in Tables 14 and 15 and illustrated in Figures
10, 11, 12, and 13. Suggestions are made for a few
simple nutritional adjustments in the food patterns of

the participants and for further research.

Intakes of specific nutrients

Protein.--The men's delly intake of protein in




Table 16.--MEAN INTAKE OF NUTRIENTS BY AGED MEN AND NATIONAL RESEARCH COUNCIL'S
RECOMMENDED ALLOWANCES FOR SEDENTARY MEN.

Group 1l Group II° Groups I and II Recommended
Nutrients Mean daily intake Mean daily intake Mean dally intake daily
October January October January October January Allowance

Protein 55 67 57 47 56 55 4,
(grams)

Fat 64 89 68 ‘63 66 73 -
(grams)

Carbohydrate 271 292 266 234 268 256 -
(grams)

Calories 1880 2244 1912 1699 -~ 1896 1904 2500

Calcium 0.863 0.923 0.581 0.509 0.687 0.665 0.800
(grams)

Phosphorous 1.145 1.289 1.1920 0.880 1.173 1.031 -
(grams)

Iron 17.0 14.5 14.2 118 15.4 12.4 12.0
(milligrams)

Vitamin A 5111 4749 4747 4477 4884 4584 5000
(Internation-
al Units)

Thiamine 1.053 1.145 1.19% 1.068 1.142 1.099 1.200
(milligrams)

Riboflavin 1.404 13772 3P S 1.239 1.221 1.440 1.600
(milligrams)

Niacin 8.0 9.4 13.0 9.0 11.1 9.2 12.0
(milligrams)

Ascorbic Acid 41 55 45 62 44 59 75
?milligrams)

(1) Residents of boarding home. (2) Residents of private homes.




Table 17.--MEAN INTAKE OF NUTRIENTS BY AGED WOMEN AND NATIONAL RESEARCH COUNCIL'S
RECOMMNENDED ALLOWANCES FOR SEDENTARY WOMEN.

Group Tl Group II2 Groups I and IT Recommended
Nutrients Mean daily inteke Mean daily intake llean daily intake daily
October January October January October January Allowance

Protein 44 47 37 36 4] 42 - 60
(grams)

Fat 58 67 50 46 54 58 -
(grams)

Carbohydrate 216 207 167 169 194 190 -
(grems)

Calories 1573 1623 1266 1229 1433 1453 2100

Calcium 0.688 0.632 0.316 0.351 0.515 0.505 0.800
(grams)

Phosphorous 0.940 0.9235 0.607 0.637 0.789 0.803 --
(grams)

Iron 15.1 11.9 9.0 8.9 I2.3 10.5 12.0
(milligrams)

Vitamin A 4501 3992 3294 3519 39562 3779 5000
(Internation-
al Units)

Thiamine 0.812 0.870 0.760 0.797 0.788 0.846 1.100
(milligrams)

Riboflavin 1.096 1.284 0.634 0.830 0.891 1.081 1.500
(milligrams)

Niacin 6.5 b P 5.6 7.4 Zed 75 11.0
(milligrams)

Ascorbic Acid 39 46 45 48 42 47 60
(milligrams)

(1) Residents of boarding home. (2) Residents of private homes.




BY FOODS CONSUMED BY ELDERLY PEOPLZ DURING TWO SEASONS

Table 18.--PERCENTAGE OF NATIONAL RESEARCH COUNCIL'S RECOMMENDED ALLOWANCES FURNISHED

groups

Nutrients
Cal= Pro- Cal- Iron Vita= Thia= Ribo- Nia=- Ascorbic

Participants ories tein cium min A mine flavin cin acid

Women Percentages

Group I 76 76 82 113 86 82 79 62 60

Group II 60 60 42 74 68 72 49 b i 66

Both 68 68 62 94 4 i 64 67 65

groups

Men

Group I 82 87 112 134 102 92 100 72 65

Group II 72 74 68 106 92 94 74 90 68

Both 77 80 90 120 97 93 87 81 66

7



Table 19.-~AVERAGE DAILY INTAKE OF SPECIFIC NUTRIENTS BY ELDERLY MEN PARTICIPANTS
COMPARED WITH RESULTS OF OTHER DIETARY STUDIES OF AGED MEN AND NATIONAL RESEARCH
COUNCIL'S RECOMMENDED ALLOWANCE FOR SEDENTARY MEN

Vitamin Thiae- Ribo- Ascorbic
Author Number Method Cal- Pro- Cal- Iron A Inter-~ mine flavin Niacin acid
and of sub- of ories tein c¢ium milli- national milli- milli- milli- milli-
date jects study grams grams grams Units grams grams grams greams
Pike
et al, diary,
1947 12 calculated 2160 %74.1 0.800 15.2 3609 1.400 1.3 16.0 35.0
Pike
et al, weighed,
1947 12 calculated 2050 74.2 1.100 15.3 3025 1.200 1,600 12.0 40.3
Present
study welighed,
October, 8 calculated 1895 56 0.687 15.40 4884 1,142 7 1,221 j 0 (e 44
1947
January, 8 weighed,
1948 calculated 1904 53 0.6658 12,45 4584 1.099 1.440 9.2 59
Recommended
allowance ———— 2500 70 0.800 12.00 5000 1420001, 8500 12,0 75




Table 20.--AVERAGE DAILY INTAKE OF SPECIFIC NUTRIENTS BY ELDERLY WOMEN PARTICIPANTS COMPARED WITH
RESULTS OF OTHER DIETARY STUDIES OF AGED WOMEN AND NATIONAL RESEARCH COUNCIL'S RECOMMENDED ALLOVANCE
FOR SEDENTARY WOMEN

Vitamin A Ascorbic
Author  Number Method Cal- Pro- Cal- Iron Interna- Thiamine Riboflavin Niacin acid
and of sub- of ories tein cium milli- +tional milli- milliegrams milli- milli-
date jects study grams grams grams Units grams grams grams
Pike et diary,
al, 1947 10 calculated 1409 48.5 0.800 7.50 1,450 0.800 0.900 7.0 16
Pike et weighed,
al, 1947 12 calculated 1579 60.4 0.700 10.00 2,000 1.000 1.100 10.0 15
Pike et welghed,
al, 1947 10 cslculated 1434 45.4 0,600 8.40 2,500 1.100 0.800 7.0 13
Ohlson
et al, weighed,
1948 100 calculated 1824 61.0 0,900 ¢ 35 30k I ¥k ¥k
Present
study weighed,
October, 11  calculated 1433 41.0 0.515 12.30 3,952 0,788 0.891 Tnd 42
1947
January, 11 welghed,
1948 calculated 1453 42.0 0.505 10.50 3,779 0.846 1.081 (s a7
Recommended
allowance - 2100 60 0.800 12.00 5,000 1.100 1.500 11.0 70

ot reported

S L




Table 21l.--WEIGHT OF PREPARED FOOD CONSUMED DAILY BY ELDERLY PEOPLE AND PER CENT OF
DAILY FOOD PATTERN RECOMMENDED BY THE NATIONAL RESEARCH COUNCIL
Men Women
Group I Group II1 Group 1 Group I1I
Food Grams Per cent¥* Grams Per cent Grams Per cents¢ Grams Per centi
Milk 516 108 224 47 378 80 113 24
Eggs 20 42 39 81 17 35 18 40
lMeat 96 96 61 61 7 7 65 65
Green, yellow 19 19 3L 31 12 12 30 30
vegetables
Other 156 156 89 89 110 110 68 68
vegetables
White potatoes 62 41 58 39 46 30 48 32
Citrus fruit 70 70 84 84 70 70 70 70
and tomatoes
Other fruit T 112 116 116 100 100 70 70
Enriched cer- 352 114 3156 105 304 101 190 63
eal and bread
Butter or 34 226 30 200 27 180 26 173
enriched
oleomargarine
#Per cent of daily consumption recommended by National Kesearch Councill

» 3
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Table 22.--WEIGHT IN GRAMS OF PREPARED FOCD CONSUMED DAILY BY ELDERLY MEN AWD DAILY
FOOD PATTERN SUGGESTED BY NAT'IONAIL RESEARCH COUNCIL

Minimum Grams Intake-group I Intake-group II
Food groups daily per October January October January
intake day Mean Range Iliean Range Iean HRange Mean Range
Milk 1 pint 480 482% 327E729 550% 3775802 228% 120%402 219« 118%517
Eggs 1 egg (3-4 48 22 17-36 19 18=-19 32 0=62 46 0=72
per week)

Meat, fish, 1 serving 100 103 73=-141 89 79-108 66 7-104 56 11-104
and fowl
Vegetables

green, yellow 1 serving 100 18 9-22 20 18-22 34 16-91 28 0-62

other 1 serving 100 17 66=-94 235 200-282 109 5-251 69 20-140
White potato 1 serving 150 65 45-86 60 51-67 56 24-83 60 30-101
Fruits

cltrus, tomato 1 serving 100 53 47-57 87 78-94 142 0-158 89 35-139
other 1 serving 100 134 105-144 89 88-92 66 0-303 102 11-159
Cereals and 1 serving 150 166 152-176 161 242-387 133 209-445 140 199-428
bread

Butter or 1 serving 13 30 15=43 38 35=40 38 25=57 23 17-34
enriched
oleomargarine

Other food as needed to complete the meals. #For method of calculation see page

i




Table 23.--WEIGHT IN GRAMS OF PREPARED FOOD CONSUMED DAILY BY ELDERLY WOMEN AND DAILY
FOOD PATTERN SUGGESIED BY NATIONAL RESEARCH COUNCIL

Minimum Grams Intake-group I Intake=-group 1L
Food groups daily per October January Uctober January
intake day Mean Range Mean Range Mean Range Iliean Range
Milk 1 pint 480 404+ 254%496 352# 3055421 92« 22148 134 Glles
Eggs 1 egg (3-4 48 19 11-30 15 11-17 10 0-36 26 0=-44
per week
Meat, fish, 1 serving 100 76 66-107 69 59-84 71 56-109 &9 50=-71
and fowl
Vegetables
green, yellow 1 serving 100 12 8=16 13 11-16 39 4-82 22 0=-41
other 1 serving 100 65 47-89 155 128-196 86 34-115 &0 31-78
White potato 1 serving 150 54 39-82 38 31-49 44 22-78 53 22-84
Fruits
citrus, tomato 1 serving 100 57 46=-695 82 76=91 60 0-105 80 45-124
other 1 serving 100 118 110-137 81 77-84 84 6=175 57 33=92
Cersals and 1 serving 150 313 269-404 295 254-351 185 138-231 198 136=-294
bread
Butter or 1 serving 13 28 21=30 26 20-30 30 8-53 22 7=49
enriched

oleomargarine
Other food as needed to complete the meals. #For method of calculation see page
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the present study averaged 80 per cent of the amount
recommended by the National Research Council. The women's
daily protein intake averaged approximately 70 per cent

of the allowance recommended by the National Research
Council for sedentary women. The protein intakes of the
men and women in the present study were about 25 per cent
lower than the values that the writer calculated from
data reported in the study by Pike and co-workers (33).

Kountz et al (12) found that some of the aged
participants in their study were in negative nitrogen
balance when their diets furnished as much as 1.8 or 2.0
grams of protein per kilogram of body weight and protein
furnished 17 to 18 per cent of their total daily caloric
intake. One gram of protein per kilogram of body weight
is a generally accepted standard for planning average
diets. It is also customary in dietetic practice to
allow from 10 to 15 per cent of the total food caloriles
from protein. 1In the present study about 10 to 12 per
cent of the total food calories was supplied by protein,
(see Figures 2, 3, 4, and 5).

Calories.--Using the National Research Council's
recommendation of 2500 calories per day for sedentary men
and 2100 calories per day for sedentary women as stand-
ards, nearly all of the individual daily caloric intakes
in the present study were unusually low. The male resi-

dents in the boarding home averaged about 80 per cent
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and the female residents averaged approximately 75 per
cent of the allowances quoted above. The caloric intakes
of the participants who resided in their own homes aver-
aged approximastely 72 per cent of the recommended allow-
ance for the men and 60 per cent of the recommended allow-
ance for the women. The mean caloric intekes of all the
men in the present study was lower than that calculated
for the male participants in the study reported by Pike
et al (33). The women participants in the present study
consumed egpproximately the aame.number of calories per
day as the women in the dletary study reported by Pike

et al (33).

The total caloric intake should be commensurate
with basal requlrements plus additional energy require-
ments. The basal metabolic rate in healthy adults de-
pends on functional requirements of the various body:
organs and processes and the size, shape, and composition
of the body. Boothby and Sandiford's modification of the
DuBois standards (2) indicated that the basal metabolic
requirement of elderly people is somewnat lower than for
average adults. As a rule the basal metabolic require-
ment increases with increased size, but differences in
welght did not explain the variations in caloric intakes
in the present study.

Muscular activity is the most important factor

which raises the food requirements of adults above basal
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needs. It 1s noteworthy that inclement weather forced
most of the participants in both groups to stay indoors
during part of the first and nearly all of the second
welghing periods, thus reducing tha amount of physical
activity.

In addition some of the participants who re-
sided in their own homes did not eat three meals per day
during these periods. Because of the bad weather they
did not arise until about 10 in the morning, ate a late
breakfast and then did not eat dinner until mid afternoon.
Under these circumstances they were not sufficiently
hungry to eat an evening meal, but had only a snack be-
fore retiring. The total food intake of Group II was
thereby reduced somewhat. The residents in the boarding
house, however, ate three meals dally and otherwilse
maintained a regular schedule during both weighing periods.
The manager of this residence maintained a regular schedule
regardless of weather conditions. This may account in
part for the higher intake of nutrients.found for this
group of participants.

Calcium.--The men and women in the present study
averaged 83 and 64 per cent respectively of the National
Research Council's recommended daily calcium allowance.
The average calcium intakes of the boarding house resi-
dents were higher than those of the residents in their own

homes. Pilke and co-workers (33) reported calcium inteakes
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higher than those of the men in the present study but the

values for the women in the two studles were quite simi-
lar (Table 17). Ohlson et al (31l) reported higher in-
takes of calcium for the women participants in their study.

Research studies involving animals (7) indicated
that calclum retention was decreased with advanced age,
and that increased intake of calcium improved the nu-
tritional well being of the animals. No research studies
were found that indicated the effect of increased calcium
intake on nutritional status of aged or aging human belngs.

iron.--The mean intake of iron for the partici-
pants in the present study exceeded the National Research
Council's recommended allowance in all but one instance,
namely the women in January 1948. The average iron in-
takes of both groups of men compare favorably with the
iron intake reported by Pike and co-workers (33) for
their male participants. However, the women in the present
study ingested considerably more iron than the amount
reported by the above research workers.

Vitamin A.--The average vitamin A values in the
present study ranged from 2787 International Units, or
about 55 per cent less, to 1481 International Units more,
or approximately 30 per cent, than the National Research
Council's recommended allowance. The average vitamin A
intake for the men was 95 per cent and that of the women

about 75 per cent of the suggested allowance. The men
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and the women in this present study averaged about S50 per
cent more vitamin A than the participants in the study
reported by Pike and co-workers (33).

Thiamine.--The National Research Council recom-
mends & dally thiamine allowance of 1.2 milligrams for
sedentary men and l.l milligrams