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THE NUTHITIVE 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 4.1 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 or the population to 

the upper age brackets has accented many existing prob­

lems including those concerning the health of older people. 

Old 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 specific 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 degenerative diseases. It was also 

indicated that diet is "certainly a major element in"the 

mode of lifen. 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 analysis.--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 Ksearch Council's allow­

ances for average sedentary 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 

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 participa....-1.ts 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 participants? 

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 food 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 tlesearch 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 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 l.~NUMBEH AND PER CENT OF PEOPLE OVER 60 YE.Arts 

OF AGE IN THE UNITED STATES, 1940. 

United States 

Colorado 

Larimer County 

1940 Population over 60 Years old 

Number of 
individuals 

13,747,654 

130,018 

4,730 

Per cent of 
total population 

10.4 

11.7 

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 materials 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 respective 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

quired 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 

eDe 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 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 ·or 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. Each 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 homemaker'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 Hesearch 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 ~esearch 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 difference between the October and 



January ascorbic acid values for the men in Group II . 

The weights of t h e participants' daily intakes 

of most of the food groups were less than t h e a.mounts 

calculated for a daily food pattern suggested .by t h e 

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 t h e boarding home ate adequate a.mounts 

of other ve getables, other fruits and fats, and t h e female 

residents of private homes ate adequate amounts of fats only. 

The expenditur e s 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 fifth s as is recommended in a commonly 

used plan. The food expenditures for Group II were s imilar 

to the results of foo d 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 calories . 

It was suggested that t h e participants use some 

of the less expensive 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 a means of i mproving the nutritive 

quality of the diets. 

It was suggested that Group II (residents of 

private homes) could i mprove the nutritive content of their 

diets by reducing the proportion of the food money spent 

for meat and using this i ncrement 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 vitan1in 

content of the diets of both groups of participants. The 

total weight of vegetables in the diets of both groups of 

participants 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 following suggestions were made for furth er 

study: 

1 . 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 . Further studies of the protein intake of 

senescent individuals to determine optimum intake . 

L f 8 RA 
POLORt:{) A ~ R Y 

f ' · ':< M COLLE. or;r ce·. , ... c: • . • 
~~ '·~, CvLOf!A&O ~ 



J 

T H E S I S 

Tllli NUTRITIVE VALUE AND COST 

OF FOODS CONSUMED BY SELECTED 

INDIVIDUALS OVER 70 YEAR..;i OF AGE 

Submitted by 

May E. Combs 

In partial fulfillment of the requirements 

for the Degree of Master of Science 

Colorado 

Agricultural and echanical College 

Fort Collins, Colorado 

August., 1949 

lfBQA~V 
COLORADO A. a M. COLLEGi 

fCWT COLI.INS. COI.ORAOO 



COLORADO AGRICULTURAL AND MECHANICAL COLLEGE 

31 <( ,<t&J 
AO 

I 1lf1 
11 

__ __ June __ 10, ........... 194 .. 9 _ 

WE HEREBY RECOMMEND THAT THE THESIS PREPARED UNDER OUR 

SUPERVISION BY ... .MAY .. .E.a .. DDMBS .... ... . ...... .............. .... ..... ..... ... . ......... .. . . 

ENTITLED ... 'J'HE .. NVJ.]U.'J':LV:~ .. V:ALUE .. AN.D .. QO.S.T ... QF. .. F.O.OD.S ... CO:t:LS.UMED ... . 

2 

BY . SELECTED .. INDIVIDUALS .. OVER .. 70_.YEARS .. OF .. AGE ............ ..... .. .... . 

BE ACCEPTED AS FULFILLING THIS PART OF 'I'HE REQUIREMENTS FOR THE 

DEGREE OF MASTER OF SCIENCE . 

0 CREDITS ....... ..... .... . 

Committee on Graduate Work 
, 'I / / 

;;~~~- - ;;;~;;-;;;;;:~~~~~ -- --- -- -- -- ---"'-_'c". - ";_ w"-"J 
___ jz_;.jd .. ~~·-···· ····· _ -·~;44:. .. 4~~ ········ 
He~o'r.v~;-;ar';~{~·:· De;;~~~~~~io~-rf--·""' 

Committee on Final Examination --- ---
/) J , ~amination 

-···=,~! .... .j. .... I!/.l/ff ·-····· ···---

JJ.~ .. Q. . ..... . 
.... ~ .. ~ ....... . . . ............ . 

... H ..... .l ...... )f ~ ................. . 
. ±.~.A~ .............. . 



,ACKNOWLEDGMENT 

The writer wishes to acknowledge her 

indebtedness to Dr. Elizabeth Dyar, Professor of 

Nutrition, for her a s sistance with t he planning and 

conducting of the experiment and the preparation of 

this manuscript; ~nd to the participants for their 

wholehearted cooperation in the collection of the 

necessary data . 



Chapter 

I 

II 

III 

IV 

V 

VI 

4 

TABLE OF CONTENTS 

INTRODUCTION •••••• • • • . . . . . 
Page 

10 

The problem • • • • • • • • • • • • • 12 
Problem analysis • • • • • • • • • 12 
Delimitation . • • • • • • • • • • 13 
Definition of terms • • • • • • • 14 

REVIEW OF LITERATURE •• • • • • • • • • 

lVIE.TliODS AilfD MATBRIALS . . . . . . . . . 
16 

35 

Subjects ••••••••••• • • • 35 
Methods of determining kinds and 

amounts of food consumed. • • • • • 37 
Summarizing records • • • • • • • • • 38 
Dietary patterns - past and present . 39 
Heal th histories • • • • • • • • • • 40 

ethod of calculating cost • • • • • 40 

RESULTS . • • • • • • • • . . • • • • • • 42 

Food patterns and amounts of foods 
eaten ••••••••• • • • • • • • 42 

Specific nutrients in foods eaten • • 54 
Cost of foods used •••••••• • 67 

DISCUSSION • • • • • • . . . . • • • • • 71 

Intakes of specific nutrients. • • • 71 
Comparison of food patterns •••• • 90 
Distribution of f ood expenditures. • 93 
Suggestions for improving quality 
of diets •••••• • • • • • • • • 98 

Suggestions for further research • • 101 

sm ·\ilARY • • • • • • • • • • • • • • • • 

APPfilIDIX • • • • • . . . . . • • • • • • 

BIBLIOGRAPh-Y • . . . . . • • . . . . • • 

102 

105 

137 



LIST OF TABLES 

Table Page 

1 NUMBER ,Al D PER CE.t T OF PEOPLE OVER 60 YEARS 
OF AGE IN THE UNITED STATES , 1940 •..... 15 

2 RELATIVE COST AND CONTRIBUTION TO NUTRITIVE 
VALUE OF EACH FOOD GROUP . . . . . . . . . 32 

3 .AVERAGE PERCENTAGE DISTRIBUTION OF COST 
,AND NUTRIENTS IN FREELY CHOSEN AMERICAr 
DI ETAIUES . . . • . . . . . . . . . . . , . . 33 

4 P..ARTICIP..Al TS I r THE STUDY OF NUTRITIVE 
V.ALUE .Aim COST OF FOOD USED BY SELECTED 
I NDIVIDUALS OVER 70 YEARS OF .AGE . . . . • 36 

5 WEIGHT IN GRAMS OF PREBARED FOOD CONSUMED 
PER DAY BY ELDERLY PEOPLE . . . . . • . . 43 

6 WEIGHT .AND RArGE IN GRAMS O PREPARED FOOD 
CONSUMED PER DAY BY ELDERLY MEN , BY 
SEASON . ( OCTOBER 194 7) . . . . . . , . . . . , 44 

7 WEIGHT AND RANGE I N GR.AMS O PREP...ARED FOOD 
CONSUMED PER DY BY ELDERLY M:CN , BY 
SEASON . (JANUARY 1948) ............ 45 

8 WEIGHT ,AND RANGE I N GRAMS OF PREPARED FOOD 
CONSUMED PER DAY BY ELDERLY WOMEN , BY 
SE SON . ( OCTOBER 1947 ) . . . . . . . . . . . . 46 

9 WEIGHT .AND RANGE IN GRAMS OF PREPARED FOOD 
CONSUMED PER DAY BY ELDERLY WOMEN , BY 
SE 'S01 . ( JAl"\fUARY 1948) . . . . . . . . . • 4 7 

10 MEAN I NTAKE OF NUTRIE.tTS AND RANGE .AND 
STANDARD DEVIATIO OF MEN • MALE 
PARTICIP-ANTS , OCTOBER 1947 .......... 55 

11 MEA.l"\f INTAKE OF ~iUTRIENTS .AND R1uiGE .AND 
STANDARD DEVIATION OF MEAN . MALE 
PARTICIPANTS , JANUARY 1948 .......... 56 



LIST OF T.ABLtS . - - Continued 

Table 

12 MEAN INTAKE OF NUTRIENTS AND R.Ai GE -AND 
STANDARD DEVIATION OF MEAN . FEMALE 
P.ARTICIP.ANTS, OCTOBER 1947 .. . ......• 57 

13 MEAN INTAKE OF NUTRIENTS .AND RANGE -AND 
STANDARD DEVLATION OF MEAJ.-V . FEM LE 
PARTICIP.ANTS, JANUARY 1948 ........ . . 58 

14 PERCENTAGE DISTRIBUTION OF COST .AND NUTRIENTS 
IN DIETARIES OF .AGED PEOPLE . GROUP I, 
BO.ARDING HOME RESIDENTS, TWO SE SONS .•... 69 

15 PERCENTAGE DISTRIBUTION OF COST -A-D UTRIENTS 
IN DIETARIES OF ..AGED PEOPLE . GROUP II , 
PRIV.ATE HOME RESIDENTS , TWO SE .SONS ..... 70 

16 MEA.i""IJ INTAKE OF NUTRIENTS BY .AGED MEN Ju""IJD 
NATIONAL RESEARCH COUNCIL ' S RECOMMENDED 
ALLOWANCES FOR SEDENTARY MEN ......... 72 

17 MEAN INTAKE OF NUTRIENTS BY ,AGED WOMEN ;AND 
N TIONAL RESEARCH COUNCIL ' S RECOMMENDED 
ALLOWANCES FOR SEDEN~ARY WOMEN ........ 73 

18 PERCENTAGE OF NATIONAL RESEARCH COUNCIL ' S 
RECOMMENDED -ALLOWANCES FURNISHED BY FOODS 
CONSUMED BY ELDERLY PEOPLE DURING TWO 
SEASONS . . . . . . . . . . . . . .- . . . 7 4 

19 AVERAGED ILY INT--AKE OF SPECIFIC NUTRIENTS BY 
ELDERLY MEr P-ARTICIPAiTS COMPARED WITH 
RESULTS OF OTHER DIETARY STUDIES OF .AGED MEN 

.Al""IJD N TIONAL RESEARCH COUNCIL ' S RECOlvfMENDED 
,ALLOWANCE FOR SEDENTARY MEN •.... . ... 79 

20 .AVERAGE DAILY INTAKE OF SPECIFIC NUTRIENTS BY 
ELDERLY OMEN PARTICIP.ANTS COMP ED WITH RE­
SULTS OF OTHER DIETARY STUDIES OF AGED WOMEN 
AND NATIONAL RESEARCH COUNCIL ' S RECOMMENDED 
-ALLOWANCE FOR SEDENTARY WOME . . . . . . . . 80 

21 WEIGHT OF PREPARED FOOD CONSUMED DAILY BY 
ELDERLY PEOPLE .AND PER CENT OF DAILY FOOD 
BATTERN RECOMMENDED BY THE NATIONAL 
RESEARCH COUWCIL ............... 81 



LIST OF ~.ABLES . --Continued 

Table Page 

22 WEIGHT IN GRAMS OF PREP.AR.ED FOOD CONSUMED 
DAILY BY ELDERLY MEN - ND DAILY FOOD 
B TTER1 UGGESTED BY NATIOI L 
RESEARCH COUNCIL .......•..... . . 82 

23 WEIGHT IN GR S OF PREP..ARED FOOD CONSUMED 
DAILY BY ELDERLY WOMEN .AND DAILY FOOD 
RATTERN SUGGESTED BY NATIONAL 
RESEARCH COUNCIL ...... . . . ..... . 83 



LIST OF FIGURES 

Figure 

1 

2 

3 

4 

-fl...verage weight of each food group 
consumed per day. 
Both groups, two seasons . .... . 

Per cent of total calories supplied 
by protein, f-0t , .and carbohydrate. 
Men, October 1947 .. . ..• . .. 

Per cent of total calorie s supplied 
by protein, fat, and carbohydrate. 
Men, January 1948 . . . . . . • . . 

Per cent of total calories supplied 
by protein , fat, and carbohydrate . 
Women, October 1947 . . . . . . . . 

5 Per cent of total calories supplied 
by protein, fat, ?nd carbohydrate . 
Women , January 1948 ..... . . . 

6 Percentage intake s of specific nutrients 
compared with the National Research 
Council ' s recommended allowances. 
Men, October 1947 . . . . • . . . . 

7 Percentage intakes of specific nutrients 
compared with the National Research 
Council ' s ·recommended .allowances . 
Men , January 1948 ........ . 

8 Percent.age intakes of specific nutrients 
compared with t he National Research 

.Council ' s recommended allowances . 

9 

Women, October 1947 .. ... ... . . 

Percentage intakes of specifi c nutrients 
compared with the National Research 
Council ' s recom..mended allowances . 
Women, January 1948 . . ....... . 

59 

60 

61 

62 

76. 

77 

78 



9 ' 

LIST OF FIGURES . --Continued 

Figure 

10 Per cent of food dollar spent for v~rious 
fo od groups . Group I, boarding home 
residents, two seasons. . . . . . . . . . 84 . 

11 Per cent of food dollar spent for various 
food groups . Group II, private home 
residents , two seasons . . . . . . . . . . 85 

12 Proportion of nutrients supplied by various 
food groups. Group I, boarding home 
residents, two seasons ............ 86 

13 Proportion of nutrients supplied by various 
fo od groups . Group II, private home 
residents , two seasons ......... . .. 87 · 



Chapter I 

INTHODUCTION 

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 tteports 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. Old 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 

10 



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. 

11 

Mccay {19), in a discussion of the diets of 

aged people, pointed out the increased d~nger of mal­

nutrition during senescence. He stated that older women 

are more lik ely to depend on processed foods rather than 

on foods which require home preparation. Fi xed food 

habits and the belief that certain foods "aren't good 

for h i m" reduce the variety of foods consumed by elderly 

people. In addition, reduced i n comes frequently cause 

the aged to buy a smaller quantity and a more limited 

variety of foods . Frequen tly, the expenditure for oth er 

items in t h e budget cannot be reduced, t herefore , the 

amount available to spend for food is not adequate. 

Restriction of the amount as w.ell as t h e variety of foods 

consumed suggests the possib ility of nutritional i n­

adequacy i n older people. 

Keys (13) i n a d iscussion of the relation of 

nutrition to the etiology and cause of degenerative 

disease, stated t hat t h e 11mode of life 11 seems to be the 

most i mportant factor in the development and possibly 



the basic instigation of these degenerative diseases. 

He also pointed out that diet is 11 certainly a major 

element in the mode of life". 

The problem 

What are the nutritive value and coats of foods 

consumed by a group of selected individuals over 70 years 

of age and what is the significance of this information? 

2 

Problem analysis.--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 Research Council's allow­

ances for average sedentary 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 

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. ~hat 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 11 ) at a 

reasonable cost? 

12. What are the seasonal differences in the 

dietary patterns of the two groups of participants? 

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 food habits? 

D~limitation.--This study was limited 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 boaruing 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 terrns.--The term 11 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 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 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 

national or state averages. Statistics compiled from 

the United States Census Reports (54) illustrate this 

point, (Table 1} . 

., 



Table 1.--NUMBER AND P.11:R CfiliT OF PEOPLE OVER 60 YEARS 
OF AGE I THE ITE]) STATES, 1940. 

- r::. .. 

1940 Population over 60 years old 

United States 

Colorado 

Larimer County 

Number of 
individuals 

13,747,654 

130,018 

4,730 

Per cent of 
total population 

10.4 

11.7 

13.3 



Chapter II 

REVIEv OF LITERATURE 

At pr~sent, the dietary allowances that are 

recommended for the average sedentary adult have been 

applied to olde~ 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 it is 

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 studies involving aged people 

are reviewed. Typical food budgets that are reconunended 

for elderly people are also cited. 

The effect of senescence on digestion, 
absorption and metabolism~ 

Anatomical changes during senescence.--Anatomi­

cal changes that should be considered in assessing diet­

ary requirements of senescent individuals occur in the 

.. 



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 

17 

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 weight of the mesentery 

crossing its horizontal position. In addition, deposits 

of fat in the subaerous membrane and a stretching of the 

omentum may interfere with the functioning of the gastro­

intestinal tract. 



Physiological changes during senescence.--Among 

the physiological changes th.at 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 81 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 ~urden of starch digestion 

in the aged upon the pancreatic amylase. These same 

authors reported slightly subnormal values for pancreatic 

amylase. 

Other digestive 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 these­

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. 



Meyer (24) and Freeman (8) indicated that while 

there is 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 it was delayed sufficiently to make it necessary 

to alter the dietary plans for aging and aged persons. 

The authors concluded that the gastric emptying time was 

not affected by senescence since the rate at which the 

stoma.ch of aged people empties compares favorably with 

that found for younger adults. 

The high incidence of achlorhydria among aged 

people has been mentioned frequently. The lack of 

hydrochloric acid favors the growth of some micro­

organisms and unless care is ta.ken 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 available literature indicates that the 

alimentary tract of aged people is 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" (Freeman 8). 

Nutritional requirements during senescence 

Studies involvins laboratory animals.--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. Studies 

of the relation of vita.min A to nutritional well-being 

during aging were also carried out by Sherman and co­

workers (45). The results indicated that the level of 

vitamin 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 a 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 



deposits of calcium in advanced age. These deposits of 

calcium were more common in the retarded animals than in 

those allowed to grow "normally". It was also noted that 

restricting the caloric content 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 intake and its relation to length of life, 

growth, tooth structure, and eye conditions of experi­

mental animals. Their results showed that as intakes of 

vitamin 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 vitamin A. 

Mill and co-workers (27 and 28) in a 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 size 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 intake. They also suggested that perhaps the 



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 showed 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 mammary tumors were reduced in proportion 

to the amount of fasting. 

An experimental 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 

nutritional well-being. It was not concluded whether 

more calcium would further improve the nutritional status 

of their experimental animals. 

In contrast, Shields and itchell (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 either the male or female rats. A 



slight tendency toward greater calcification of the soft 

tissues was noted on the highest calcium regime. 

Henry and Kon (9) 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 calcil,Ull in the feces and urine, 

when they were consuming a diet 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 (12) of 700 elderly patients at the United 

Home for Aged Hebrews in Rochelle , New York ., disclosed 

that vitamin deficiencies 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., fruit 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 people. This • 
treatment would cause the loss of some vitamins, es-

pecially if the cooking water is discarded. The author 



made a study of the effect of preventive treatment with 

~ multi-vitamin preparation on respiratory diseases in 

aged people . Seventy- five aged people were selected for 

t his study, of whom 2.5 suffered from chronic respiratory 

infections and in ~ddition had evidences of certain 

degenerative dis~se conditions. The control gToup was 

made up of other residents in the home . The results of 

thi s study showed that none of the vitamin treated 

patients had any acute respiratory disease for a period 

of six months although there were epidemics of these 

diseases in the institution. · This was noted as e·specially 

significant , since the 2.5 vitamin tre.ated patients were • 

probably the we.akest residents in the home . 

Rafsky ~nd Newman (39) studied .ascorbic .acid 

retention ~nd excretion in~ group of 2.5 so-called 

nnorma111 aged men .and women. These individuals were 

given comparatively large doses of ascorbic ,acid . Of 

this group , two showed r.ather a 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 a drop . 

Raf sky and Newman (37 and 38) reported the 

results of their investigations of porphyrinuri.a in aged 

people and the relation to niacin in the diet . They 



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 sever 1 

days after the niacin treatment was discontinued . .A 

contr·o1 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 

claimed 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 , phosphorous and nitrogen metabolism of 

women in their fifth and sixth decades to determine the 

correlations between dietary, urinary and plasma ascorbic 



acid. 

Kountz and co-workers (15) conducted nitrogen 

balance studies with a group of 27 elderly patients at 
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the St. Louis Infirmary. The diet offered these patients 

contained 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 studies 

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 kilogram 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 failure 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 milligrams 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 their 

present diets and their 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 (22), 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. 

~ 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 their own homes. In the institution the foods 



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 National rtesearch 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 ttesearch 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 

studied 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 



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 

weight 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 weighed. 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 inistry 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 

thiamine. 

Cost of food -----
Two food budgets for old people are described 

since food expenditure studies for aged couples or 



individuals are not available. The findings of two food 

expenditure studies of populations of unspecified age 

are presented. 

Budgets.--In 1938, Armstrong (1) constructed 
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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 estimated 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; approx imately 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 and one-half pounds of meat and 

eggs, one pound of fats, a little less t han one pound of 

sweets, plus miscellaneous foods such as coffee, tea, 

vitamin concentrates, et cetera. 

In 1948 the Social Security Administration, 

with the assistance of the United States Department of 

Agriculture, Bureau of' Human Nutrition and Home 



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 t he 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 

01 meat and eggs, about 20 pounds of vegetables and 

fruits, approximately eight pounds of cereals and bread, 

and about four and one-half 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, if any, 

younger. Both husband and wife were assumed to be 

ambulatory and able to care for themselves. 

Food exnenditures 

The United States Department of Agriculture 

made a study of American family diets in 1942 (51), and 

determined the relative cost and contributions to nutri­

tive value of certain food groups. Data taken from the 

report of this study are given, Table 2. 



Table 2.--RELA'l1 IV.1:!; CO~T AND CONTRIBUTION TO NUTRI'I'IVE VALUE.: OF EAC H F'OOD 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 

.Mil:\(, cheese., 
ice cream 17 14 23 65 7 15 8 43 6 

Meat., fish., 
poultry., eggs 30 13 33 5 31 16 37 28 l 

Vegetables 
and fruit 23 15 13 16 36 58* 29 19 92 

Grain 
products 11 30 28 12 21 ,jf, 22 9 0 

Sweets., fats., 
and other 15 28 3* 2* 5-~ 11* 4* l* l* 

*If' food yielded less than 0. 5 per cent the amount 
was not shown. 

_____________________________________ ..JJ.J 



Sherman (41) reported a study of the average 

percentage distribution of cost and nutrients in 11 224 

freely chosen American dietariesu, Table 3. 

Table 3.--AVERAGE PERC ENTAGE 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 

ilk and 
cheese 10.59 8.08 11.56 20.61 55.76 5.11 

eat, fish 
and eggs 37.66 20.76 39.98 30.38 7.50 36.62 

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 20.92 0.88 1.34 3.05 2.69 

Per day 
per man 100 3256 106 1.63 0.74 0.017~ 

grams grams grams grams 

I 
Rollins ( 40) gave an account of a study of the 

relationship of the price of food to its nutritive con­

tent. She concluded that t h e 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 calories and that also 

provide other nutrients, and should consider the amount 

of calories provided by foods chosen for other nutrients. 

She pointed out, however, that cheap sources of vitamin 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 people, 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 analysis 

of weighed food intakes of elderly people in various 

regions where different food habits prevail . A more 

complete picture of dietary intakes and food habits of 

typical senescent individuals would be obtained in this 

way. 

Elvehjem (6) suggested that careful analysis 

of records of food consun1ption may be one of the best 

methods of determining nutritional needs of various 

groups of individuals. 



Chapter III 

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 maintained for 

old people. This home did not accept residents who 

required nursing care. Although most of them exhibited 

physical and/or mental infirmd.ties that are associated 

with senility, t hey 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 11normal" lives, and they 

appeared to be in better condition than the members of 

Group I. 
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Table 4 . --PARTICIPANTS IN THE STUDY OF NUTRITIVE VALUE 

AND COST OF FOOD USED BY S~LECTED I NDIVIDUALS OVER 
70 YEARS OF AGE 

Subject Sex Age Height Weight Marital 
number male .female years feet inches pounds status 

Group I--(Residents of boarding home) 

1 X 79 6 0 158 widower 

2 X 80 5 3 92 widow 

3 X 90 5 0 131 widow 

4 X 76 5 4 128 widow 

5 X 78 5 3 115 widow 

6 X 81 5 7 172 widower 

7 X 80 5 5 104 widow 

8 X 80 5 7 139 widow 

9 X 76 5 5 128 single 

Group II--(Residents of private homes} 

10 X 70 5 8 157 married 

11 X 72 5 9 197 married 

12 X 76 5 0 169 married 

13 X 82 5 8 151 married 

14 X 73 5 2 160 married 

15 X 82 5 6 135 married 

16 X 79 5 2 122 married 

17 X 81 6 0 162 married 

18 X 77 5 5 120 married 

19 X 80 5 5 165 married 



Methods of determining kinds and 
amounts of food consumed ---- - - ---

The kinds and amounts of food eaten by each 

participant were determi ned 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 serve 

and the method of preparation, were entered on a columnar 

pad . The data on the weights of each food eaten by each 

participant were recorded on the same blank , (see Appendi 

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 



was substituted for the weight 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. 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. 

Summarizing records 

The weights in grams of the individual foods 

eaten by each participant were totaled f'or the weighing 

pe~iod 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) . In a few cases it was necessary to secure 

recipes from the fan1ilies 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 allowances in these 

calculations for the loss of ascorbic acid during cook­

ing but did not make any other adjus tments for loss of 

nutritive value . 

When the calculation of the nutritive value of 



each food was completed, the amounts of the various 

nutrients were totaled for each weighing period. Each 

participant'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 daily values for the participants 

in each group were assembled for .each weighing period 

and the arithmetic mean, range, standard deviation, and 

standard deviation of the mean were 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. Compar.i­

sons were also made by groups of participants and by 

seasons. 

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 list of 

foods was used for recording this information and may 

be seen in Appendix B. The members of Group I could not 
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follow the writer in the questioning, 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 their 

own homes were more satisfactory. 

Health 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 



was calculated . Adjustments were mad~ in the quantity 

of food served to compensate for average losses of 

weight in preparation as well as shrinkage in cooking . 

The data needed .to make t he se adjustments were taken 

from est and Wood (59) . Bureau of Labor Statistics 

prices of i mportant foods for t h e respective weeks were 

used to calculate t h e cost of the food, {Appendix D) . 

The per cent of the total expenditure for food allotted 

to each food group was t hen determined . 

L11 



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 various 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, ice cream, 

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



Table 5.--WEIGHr IN GRAli S OF PR•PARED* FOOD CONSUMED PER DAY BY ELDERLY PEOPLE 

TIEe of food Men Vlomen 
Group I Group II Both groups Group I Group II Both groups 

(boarding (privat e ( boarding (private 
h ome) homes) h ome) h omes) 

Milk 516 224 .358 378 113 258 

Eggs 20 39 32 17 18 17 

Meat 96 61 74 73 6.5 69 

Green and yellow 
vegetables 19 31 26 12 30 20 

Oth er vegetables 156 89 114 110 68 91 

Y/hit e potatoes 62 58 62 46 48 47 

Citrus fruit 
and torµ atoes 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 ~ 

4 .. 

- -
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Table 6.--W.EIGHT- AND RANGE I N GRAMS OF' PREPA iID'.k FOOD 
CONSUMED PER DAY BY ELDERLY MEN , BY SEASON 

OCI10BER 1947 

Group I Group II Both groups 
( boarding home) (privat e h omes) 

Food group Average Range Average Range Average 
intake intake intake 

grams grams grams grams grams 

Milk and m;llk 327 to 120 to 
products 48:::! 729 228 402 324 

17 to 0 to 
Eggs 22 26 32 62 28 

Meat, fi sh , 7 3 t o 7 to 
and poul t r y 103 141 66 115 80 

Green and yel- 17 to 13 t o 
low vegetables 't-7 33 29 91 31 

Other vege- 60 to 5 to 
tables 77 93 109 25 94 

45 to 24 t o 
~,mite potat oes 65 86 56 83 59 

Citrus fruit 47 to Oto 
and tomatoes 53 57 66 158 61 

105 to 84 to 
Other fruit 1 34 144 142 303 1 36 

Cereal and 351 t o 209 to 
bread 377 402 334 445 350 

55 to 55 to 
Sweets 91 113 120 178 109 

l ::S to 25 to 
Fat s 30 43 38 5 7 36 
.;~Ready for c onsumption 
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Table 7.--WEIGHI' AND RANGE I N GRAMS OF PREPARED'~ FOOD 
CONSUMED PER DAY BY ELDERLY MEN , BY SEASON 

JANUARY 1948 

Group I Group II Both groups 
~ boarding home) (:erivate homes) 

Food group Average Range Average Range Average 
intake intake intake 

grams grams grams grams grams 

Milk and milk 377 to 118 to 
products 550 802 219 317 343 

18 to 0 to 
Eggs 19 19 46 72 36 

Iv eat, fish, 79 t o 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 
ln7hite potatoes 60 67 60 101 60 

Citrus fruit 78 to 35 to 
and tomatoes 87 94 102 139 97 

88 to 11 to 
Other fruit 89 92 89 159 89 

Cereal and 242 to 199 to 
bread 326 387 297 428 308 

78 to 41 to 
Sweets 121 158 116 174 118 

35 to 17 to 
Fats 38 40 23 34 29 
~}Ready for consumption 



Table 8.--1il/EIGHT AND RANGE I N GRAMS OF PREPARED~- F OOD 
CONSUMED PER DAY BY ELDERLY •. OMEN, BY SEASON 

OCTO BER 1947 

Group I Group II Both groups 
(boardin~ home) (Erivat e homes) 

Food group Average Range Average Range Average 
intake intake intake 

grams grams grams grams grams 

Milk and 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 
lov1 vegetables 12. 16 39 82 25 

Other vege- 47 to 34 to 
tables 65 89 86 115 66 

40 to 22 to 
,,hite potatoes 54 82 44 78 50 

Citrus fruit 46 to Oto 
and tomatoes 57 63 60 105 57 

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 



Table 9.--,~IGHT AND R.Ai~G~ I GRAMS OF PREPAR 'D~ FOOD 
CONSUMED PER DAY BY ELD:h:RLY. OMEN , BY SEASO 

JANUARY 1948 

47 

Group I 
(boarding home) 
Average Range 
intake 

Group II 
(;erivate -homes) 
Average Range 
intake 

Both groups 

Food group 

grams 

Milk and milk 
products 352 

Eggs 15 

Meat, fish, 
and poultry 69 

. 

Green and yel­
low vegetables 13 

Other vegeta-
bles 155 

white potatoes 38 

Citrus fruit 
and tomatoes 82 

Other fruit 81 

Cereal and 
bread 295 

Sweets 100 

grams 

305 to 
421 

11 to 
17 

59 to 
84 

11 to 
16 

128 to 
196 

31 to 
49 

76 to 
91 

77 to 
84 

254 to 
351 

88 to 
116 

20 to 
Fats 26 30 
*Ready for consumption 

grams 

134 

26 

59 

22 

50 

53 

80 

57 

198 

88 

22 

grams 

61 to 
216 

Oto 
44 

30 to 
71 

0 to 
41 

31 to 
78 

22 to 
84 

45 to 
12:4 

33 to 
92 

137 to 
294 

44 to 
119 

7 to 
49 

Average 
intake 

grams 

253 

20 

64 

17 

107 

45 

81 

70 

251 

95 

22 
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Fig . 1.--Average weight of each food group consumed per 
day, two seasons. 



pies. Since the nutritive value of these foods is 

dependent to a large extent on the amount of milk in them, 

the weight of these foods is included wi th milk in the 

quantities given in the following statements. 

The men consumed about 370 grams of milk and 

milk products daily and the women consumed an average 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 female 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. 

~---The eggs eaten by the participants in 

each group were served fried, poached, boiled, 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 

30 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 



·-• 
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 . 

Me at, 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 bee f , pork, venison, veal and some 

glandular meat as well as chicken, duck, turkey, and fish . 

The methods of preparation included roasting , stewing 

and frying . 

Green and yellow vegetables.--The average daily 

consumption of green and yellow vege tables was a little 

more than 20 grams per person . The participants who 

resided in their own homes ate more of t h is type of 

vege tables than the boarding house residents . However, 

some of the members of Group II did not eat any green or 

yellow vegetables. Yellow vegetables such as carrots, 

winter squash and sweet potatoes were used more frequent­

ly than t h e green kinds, although green beans, asparagus, 

lettuce and spinach were eaten by some of the partici­

pants. The me thod of preparation was usually boiling or 

baking. 
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White potatoes.--The average daily 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 



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

dents in their own homes used more fresh citrus fruit 

than the boarding house residents. 
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Other fruit.--The male participants in each 

group ate about 115 grams of other fruit daily. The 

female participants ate about 85 grams of other fruit per 

day. However the average daily 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 

330 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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Ho~ever, 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 than the women living in their 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.--Pa~tries, 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 fruits 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 nutrients 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 

(October 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 inta..~es 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 protein 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 average 



Table 10.--MEAN INTAKE OF NUTRIENrs AND RANGE AND S'rANDA ERROR OF MEAN 
MALE PARr ICIPANI'S, OC'110BER 1947 

Group I Group II 
(boardin~ home) 3 subjects (private homes) 5 subjects 

Nutrients Mean daily Standard Range Mean aaily Standard Range 
intake error intake error 

Protein 55 6.0 47-64 57 7.3 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 o. 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 1.4 14.6-19.6 14.2 1.4 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 1.197 0.051 1.032-1.297 
(milligrams) 

Riboflavin 1.404 0.240 1.161-1.797 1.111 0.071 o.982-1 .. 286 
( milligrams} 

Niacin 8.0 0.6 7.2-9.0 13.0 1.4 8.7-16.5 
(milli grams) 

Ascorbic acid 41 3 .5 36-45 45 13.2 9-68 
(milligrams) "' !loo 

i- r, 



Table 11.--MEAN I NTAKE OF NUTRI IDJT S AND RA!'JGE Al~D Sl1 A fDAlt ERROR OF MEAN 
MALE PARTICIPANTS, JANUARY 1948 

Group I Group II 
(boardin~ home) 3 subjects (privat e homes} 5 s ubj ects 

Nut rients Mean daily Standard Range Mean daily Stand ard Range 
intak e e rror intake e rror 

Protein 67 6.5 57-75 47 5.1 33-59 
( g rams) 

F'at 89 14.l 67-106 63 7.8 44-85 
( g rams) 

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

Calories 2244 213.5 1976-2571 1696 213.8 1076-2132 
Calcium 0 .923 0.195 0.723-1.232 0.509 0.067 0.381-0.667 

( 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) 
'rhiamine 1.145 0.095 1.003-1.270 1.068 0.143 0.677-l.32B 

(milligrams) 
Riboflavin 1.772 0.331 1.308-2.243 1 .. 239 0.275 0.872-2.158 
(milligrams} 

Niacin 9 .4 1.1 7.8-11.0 9.0 1.5 4.6-12.6 
(milli grams) 

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



Table 12.--MEAN INI' AKE OF NU'ERI.1:!.,"1.'Jr s AND RANGE AND STANDARD ERROR OF MEAN 
FEMALE PARI'I CI PANTS , OCT OBER 19 47 

Group I Group II 
(boarding home) 6 sub ject s (privat e h ome s) 5 subject s 

Nutrient s Mean daily Standard Range Mean daily St and ard Range 
intake error i n t; ake e rror 

Protein 44 1.8 39-49 37 2·.1 30-41 
( grams) 

Fat 58 0.5 46-78 50 6.1. 41-71 
( grams) 

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

Calories 1573 91 .. 9 1383-1946 1266 120.7 1086-1566 
Calcium 0.681 0.042 o. 546-0. 795 0.316 0 .. 041 0. 2:14-0. 433 

( grams) 
Phosphorous 0.924 0.041 0.830-1.063 0 •. 607 0.046 0.506-0.754 

( grams) 
Iron ·15.l 0.7 

(milligrams) 
14.7-17.8 9.0 1.2 6 .• 0-12. 6 

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

Thi amine 0.812 0.033 0.717-0.904 0.760 0.061 0.573-0.861 
( mi 11 i grams) 

Riboflavin 1 .096 0.055 0.-921-1.254 0.646 0.046 0.533-0.765 
(milligrams) 

Niacin 6 .5 1.9 5.4-7.8 8.1. 1.0 5.3-9.9 
(milligrams) 

Ascorbic acid . 39 1.7 33-44 46 7.5 19-69 
(milligrams) 



Table 13.--MEAN I N'r AKE OF NUTRIENT S AND RANGE AND Sr ANDAR ERROR OF MEAN 
FEMALE PARI'ICIPAN·r s , JANUARY 1948 

Group I 
( pri vat·e 

Group II 
(boardin~ home) 6 subjects homes) 5 subjects 

Nutrients Mean daily Standard Range Mean ¢.ally Standard Range 
intake error intake errqr 

Protein 47 2.9 39- 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 
Calcium 0.632 0.035 0.561-0.774 0.351 0.046 0. 29 3-0. 49 9 

( 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 

( International 
Units) 

Thiamine 0. 870 0.052 0.726-1.061 o.797 0.065 o.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 
(milligrams) 

Ascorbic acid 46 1.7 40-50 48 4.2 36-58 
(milligrams) ·-1 ""' -:,:, 



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

siding 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 5. 

Calcium.--The average daily intake 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 0.320 grams. In both instances, the average 

calcium 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 milligrams of iron daily. The participants 

in Group I averaged from 2.0 to 3.0 grams more iron per 

day than did the participants in Group II. The range in 

the iron intakes was greater for the female than for the 

male participants 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 r. 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 International 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. 

Thiamine . --The mean thiamine intake for the 

men was 1.120 milligrams. Each group of men averaged 

slightly over one milligram of thiamine in both periods . 



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. 

'fi 

Riboflavin.--The daily intake of riboflavin 

averaged 1.330 milligrams for the men and 0.986 milligrams 

for the women. The men and women residing in the boarding 

house ingested about one-third more riboflavin than 

corresponding sex groups living in their 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 variation in mean riboflavin values 

of the male participants was rather large except the 

October values of those residing in their own homes. 1rhe 

values for the female participants showed less variation. 

Niacin.--The average niacin intake was 10.2 

milligrams for the men and 7.3 milligrams 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 house, but in January the difference between 

the mean values for the two groups was negligible. The 

amount of niacin consumed b both men and 



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 variability 

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 intakes 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 in the values for the men 

in Group II. 

Past and present diets and present 
pnysicaI' status ~-

TabulatLon of the data regarding past and 

present diets and their present physical condition was 

inconclusive. These data were so variable that an ade­

quate summary could not be made of them. 

Summary 

The participants in Group I (boarding home 

residents) consumed considerably more protein, calories, 



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 r. The 

data on intakes 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 

ascorbic acid intakes of the men living in private homes. 

The seasonal variation in intakes of the male partici­

pants was 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 slightly higher than in Group II 

The food expenditures for the participants in 

the present study were divided as follows: Group I 

(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 21 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 



for bread and cereals; and 16 per cent for sweets, fats, 

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

liH 



•r able 14.--PERCENI' AGE DISTRI BUTION OF cos·r AND NUT RIEN'r S IN DIErARIES OF AGED P OPLE 
GROUP I, BOARDING HOME R.t!;SIDENTS , T 0 SEASONS 

. 
ProEortion contributed bJ 

Food group Relative Cal- Pro- Cal- I ron Vita- Thia- Ribo- Nia- Ascorbic 
cost ories te in c ium min A mine f lavin cin acid 

Percentages 
Milk and milk 18 19 30 62 3 17 17 54 6 10 

product s 

~ggs 4 2 4 2 3 5 2 4 {(" 0 

Meat, fish, 18 7 19 2 13 17 10 10 29 4 
and poultry 

Veg et ables 9 6 8 4 12 28 8 4 7 11 

White 2 4 3 1 2 1 6 2 9 16 
potatoes 

Fr uit 12 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 1: 4 5 2 3 4 3 1 

Fats 4 7 1 2 1 11 1 2 * 0 

Other 7 ( 1} ( 1) ( 1} ( 1) ( 1) ( 1) ( 1) ( 1) ( l) 
-:~Not shown if less than 0.5 per cent . ( 1) Not calculated -..,, 

~ 
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Table 15.-PEHCENTAGE DISTHIBUTION OF COST AND NUTHIENTS IN DIETMIES OF AGED PEOPLE 
GHOUP II, PHIVATE HOME ttESIDENTS, TWO SEASONS 

Pronortion contributed hv . 

Food group Relative Cal- Pro- Cal- Iron Vita- Thia- Hibo- Nia- Ascorbic 
cost ories tein cium min A mine flavin cin acid 

Percentages 
Milk and milk 10 10 1.3 44 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 1 
and poultry 

Vegetables 8 3 6 7 9 35 5 7 5 16 

White 2 5 3 2 4 1 7 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 6 7 5 2 

Fats 6 10 3 1 2 12 4 2 3 0 

Other -~ (1) (1) (1) (1) (1) (1) (1) (1) (1) 
*Not shown if less than 0.5 per cent (1) Not calculated 

~ 
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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 Fi gures 

10, 11, 12, and 13 . Suggestions are made for a few 

simple nutritional adjustrrents in the food patterns of 

the participants and for further research. 

Intakes of specific nutrients 

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



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

Group r 1 GrouE rr2 Grou:12s I and II Recommended 
Nutrients Mean daily intake Mean daily intake Mean daily intake daily 

October Januar::t: October Januar::t: October Januar::t: Allowance 

Protein 55 67 57 47 56 55 70 
(grams) 

Fat 64 89 68 ' 63 66 73 
(grams) 

Carbohydrate 
(grams) 

271 292 .266 ~34 268 256 

Calories 1880 2244 1912 1699 1895 1904 2500 

Calcium 0.863 0.923 0.581 0.509 0.687 0.665 0.800 
(grams) 

Phosphorous 1.145 1.289 1.190 0.880 1.173 1.031 
(grams) 

Iron 17.0 14.5 14.2 11.2 15.4 12.4 12.0 
(milligrams) 

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

Thiamine 1.053 1.145 1.197 1.068 1.142 1.099 1.200 
(milligrams) 

Riboflavin 1.404 1.772 1.111 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 boardin home. (2) Residents of private homes. 
~ 



Table 17.--MEAN I NTAKE .OF NUTRI ENTS BY AGED WOMEN AND NATI O AL RESEARCH COUN CI L' S 
RECOMMENDED ALLOWAN CES FOR SEDENTARY WOMEN . 

Grou2 r 1 Grou:2 II2 Grou2s I and II Recommended 
Nutri ents Mean daily intak e Mean daily intake Mean daily intak e daily 

October Januar;y October Ja.nuar;y October Januar:;y: Allowance 

Protein 44 47 37 36 41 42 60 
( grams) 

Fat 58 67 50 46 54 58 
( gr ams) 

Carbohydrate 
( grams) 

216 207 167 169 194 190 

Calories 1573 1623 1266 1229 1433 1453 2100 

Calcium 0.688 0.632 0.316 0.351 0.515 0.505 0. 800 
( g r ams) 

Phosphorous 0.940 0.935 0.607 0.637 0.789 0.803 
(gr ams) 

Iron 15.1 11.9 9.0 8.9 12.3 10.5 12.0 
(milligr am s) 

Vitamin A 4501 399 2 3294 3519 3952 3779 5000 
(Intern ation -
al Un its) 

Thiamine 0.812 0.870 0.760 0.797 0.788 0.846 1.100 
(milligrams) 

Riboflavin 1.096 1.28 4 0.634 0.830 0.89 1 1.081 1.500 
(milligr am s) 

Niacin 6.5 7.1 5.6 7.4 7.1 7.5 11.0 
(milligr ams) 

Ascorbic Acid 39 46 45 48 42 47 60 
(milligr ams) 

(1) Residents of boardi ng home . (2) Residen ts of private homes. • 



Table 18.--PERCElHAGE OF NA:I1 IONAL RESEARCH COUNCIL'S REC OMMENDED ALLO~'ANC •S FURNISHED 
BY FOODS CONSill1ED BY ELDERLY PEOPLE DURING T: 0 SEASONS 

Nutrients 
Cal- Pro- Cal- I ron Vita- Thia- Ribo- Nia- Ascorbic 

Participants ories t ein cium min A mine flavin cin ac id 

'Women Percentages 

Group I 76 76 8~ 113 86 82 79 62 60 

Group II 60 60 42 74 68 72 49 72 66 

Both 68 68 62 94 77 77 64 67 63 
groups 

Men 

Group I 82 87 112 134 102 92 100 72 65 

Group II 72 74 68 106 92 94 74 90 68 

Bot h 77 80 90 120 97 93 87 81 66 
groups 

"' r-



Table 19.--AVERAGE DAILY IN·r AKE OF SPECIF'IC NUrRI ENTS BY ELDEFLY MEN PAfffICIPANTS 
COMPARED Y::rrH RESULTS OF OTHER DIEI1ARY STUDIES OF AGED ME.'N AND NATIONAL RESEARCH 
COUNCIL'S RECO~MENDED ALLOY.ANGE FOR SED~'NTARY MEN 

Vitamin Thia- Ribo- Ascorbic 
Author Number Method Cal- Pro- Cal- Iron A Inter- mine flavin Niacin acid 

and of sub- of ories tein cium milli- national milli- milli- milli- milli-
date jects study grams grams grams Units grams grams grams grams 

Pike 
et al, diary, 
1947 12 calculated 2160 74.1 0.800 15.2 3609 1.400 1.3 16.0 33.0 

Pike 
et al, weighed, 
1947 12 calculated 2050 74.2 1.100 13.3 3025 1.200 1.600 12.0 40.3 

Present 
study weighed, 
October, 8 calculated 1895 56 0.687 15.40 4884 1.142 1.221 11.1 44 
1947 
January, 8 weighed , 
1948 calculated 1904 53 0.665 12.45 4584 1.099 1.440 9.2 59 

Recommended 
allowance ---- 2500 70 0.800 12.00 5000 1.200 1.600 12.0 75 

"' J 
n ~ -



Table 20 . --AVERAGE DAILY I NT.A.Ki: OF SPECIFIC NUTRI~TS BY ELDERLY Vl01dEN PARTICIPANTS COMPARED r:'ITH 
RE8ULTS OF OTHER DIETARY STUDIES OF AGED WOMEN AND NATIONAL Rt::SEARCH COUNCIL ' S RECOHMENDl"D ALL01:'"ANCE 
FOR SEDENTARY WO\IBN 

Vitamin A /1scorbic 
Author Number Method Cal- Pro- Cal- Iron Interna- Thiamine Riboflavin Ni a cin acid 

and of sub- of ories tein cium milli- tion 1 milli- mil li '?'ra.ms milli- milli-
date jects study grams rrams grams Units gre.ms grams frams 

Pike et dia.ry , 
al , 1947 10 calculated 1409 48 . 6 0 . 600 7.50 1 , 450 0 . 800 0 . 900 7. 0 16 

Pike et weighed, 
al , 1947 12 calcul:=i ted 1579 60 . 4 0 .700 10.00 2, 000 1 . 000 1.100 10.0 15 

Pike et v1eighed , 
al , 1947 10 calculated 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 ** *"* *""}} *"* *'~ ** . 
Present 
study weighed, 
October, 11 calculated 1453 41.0 0 . 515 12 . '.30 3,952 0 .788 0 . 891 7.1 42 
1947 
January, 11 wei:"hed, 
1948 calculated 1453 4?. . 0 a.sos 10. 50 3,779 0 . 346 1 . 081 7. 5 47 

Recommended 
allowance ---- 2100 60 o.soo 12.00 s,ooo 1 . 100 1 . 500 11.0 70 
-:t-:t-Not reported 



Table 21.--WEIGHT OF PREPARED F OOD CONSUMED DAILY BY ELDERLY PEOPLE AND PER CENT OF 
DAILY FOOD PAI1TERN REC OMMENDED BY THE NATIONAL RESEARCH COUNCIL 

Men 
Group I Group II 

Food Grams Per centi~ Grams Per cent-it· 

Milk 516 

Eggs 20 

Meat 96 

Green, yellow 19 
vegetables 

Other 156 
vegetables 

White potatoes 62 

Citrus fruit 70 
and tomatoes 

Ot h er fruit 112 

Enriched cer- 352 
eal and bread 

Butter or 
enrich ed 
oleomargarine 

34 

108 

42 

96 

19 

156 

41 

70 

112 

114 

22,6 

224 

39 

61 

31 

89 

58 

84 

116 

315 

30 

47 

81 

61 

31 

89 

39 

84 

116 

105 

200 

Vomen 
Group I Group I I 

Grams Per c ent-:i- Grams Per cent-:~ 

378 

17 

77 

12 

110 

46 

70 

100 

304 

27 

80 

35 

77 

12 

110 

30 

70 

100 

101 

180 

113 

18 

65 

30 

68 

48 

70 

70 

190 

26 

24 

40 

65 

30 

68 

32 

70 

70 

63 

173 

.;,Per cent of daily consumption recommended by National Research Council -..1 

--------------------------------------------'~ 



Table 22.--' IBIGB:r IN GRAif. S O.tt PREPARED F OOD CONSul-liED DAILY BY ELD:2:RLY MEN AND DAILY 
F OOD PA:l1 rEHN SUGGES'rED E"i NArIONAL RESBARCH COUNCIL 

Food groups 

l11ilk 

Eggs 

Meat, fish, 
and fowl 

Vegetab les 
green, y ellow 
other 

"nhite potato 

Pruits 
citrus, tomato 
other 

Cereals and 
bread 

Butter or 
enriched 

Minimum 
daily 
intake 

1 pint 

Grams 
per 
day 

480 

1 e gg (3-4 48 
per week) 

1 serving 100 

1 serving 
1 serving 

1 serving 

1 serving 
1 serving 

1 serving 

1 serving 

100 
100 

150 

100 
100 

150 

13 

Intake-group I 
October January 

Intak e-group II 
October January 

Mean Range Fean Range Mean Range Mean Range 

482* 327~729 550·~ 377·:-.802 228-:i- 120·~402 219{~ 11s·~317 

22 17-36 19 18-19 32 

103 73-141 89 79-108 66 

18 
17 

9-22 20 18-22 34 
66-94 235 200-282 109 

65 45-86 60 

5 3 47-57 87 
134 105-144 89 

51-67 56 

78-94 142 
88-92 66 

0-62 46 

7-104 56 

16-91 28 
5-251 69 

24-83 60 

0-158 89 
0-303 102 

0-72 

11-104 

0-6~ 
20-140 

30-101 

35-139 
11-159 

166 15 2-176 161 242-387 133 209-445 140 199-428 

30 1:5-43 38 35-40 38 25-57 23 17-34 

oleomargarine 
Other food as needed to complete the meals. {~F or method of calc u lation see pag e r"-1 ---------------------------------------------~ 
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Table 23.-- TEIGHr IN G 11 S OE' PR.!!,PARED P OOD CONSUMED DAILY BY ELDBRLY WOM~N AND DAILY 
F OOD PAI'.rERN SUGGESr •D BY NATIONAL RESEARCH COUNCIL 

Minimum Grams Intake-~rouE I Intake-group II 
1''ood groups daily per OcEober Januar y October Januar y 

intake day Mean Rang e Mean Range Mean Range Vie an Range 

Milk 1 pint 480 404·)!- 254~496 35 2·:!- 305'!421 92* 2!148 134~:· 61~216 

Eggs 1 e gg (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 59 30-71 
and fowl 

Vegetables 
green , yell ow 1 serving 100 12 8-16 13 11-16 39 4-82 22 0-41 
othe r 1 serving 100 65 47-89 155 128-196 86 34-115 50 31-78 

'White potato 1 serv i n g 150 54 39-82 38 31-49 44 22-78 53 22-84 

Frui t s 
c i trus, tomato 1 serving 100 57 46 - 60 82 76-91 60 0-105 80 45-124 
other 1 serving 100 118 110-137 81 77-84 84 6-176 57 33-92 

Cereals and 1 serving 150 313 269-404 295 254-351 18:5 138-231 198 136-294 
bread 

Butt er or 1 serving 13 28 21-30 26 20-30 30 8-53 22 7-49 
enrich ed 
oleomargarine 
Other f ood as needed t o complete t b e meals. *For metbod of calcu lation see pag e 'l ca 



MEN· OCTOBER 1947 

PROTEIN CALORIES 

IRON VITAMIN · A 

RIBOFLAVIN NIACIN 

Ill NRC [I]JAVERAGE ~ AVERAGE 
AlLOWANCE GROUPS l · ll ~ GROUP I 

CALCIUM 

THIAMINE 

ASCORBIC ACID 

~ AVERAGE 
~ GROUP Il 

80 

Fig. 6,--Percentage intakes of specific nutrients compared 

' 



MEN· JANUARY 1948 

PROTEIN CALORIES 

IRON VITAMIN·A 

RIBOFLAVIN NIACIN 

WRC AVERAGE AVERAGE 
• ALLOWANCE. .§3 GROUPS I ·ll ~ GROUP I 

CALCIUM 

THIAMINE 

ASCORBIC ACID 

~ AVERAGE 
~ GROUP ll 

8 

Fig. 7.--Percentage intakes of specific nutrients compared 
with the National Resear h C nc 1 



WOMEN· OCTOBER 1947 

PROTEIN CALOR.I ES 

IRON VITAMIN· A 

RIBOFLAVIN NIACIN 

.NRC [I] AVERAGE ~ AVERAGE 
ALLOWANCE GROUPS I·II. GROUP I 

CALCIUM 

THIAMINE 

ASCORBIC ACI 0 

!5 AVERAGE 
GROUP Il 

82 

1g. 8.--Percentage intakes of specific nutrients compared 
1th the National Research Council's recommended allowances. 



WOMEN JANUt\RV 1948 

PROTEIN CALORIES CALCIUM 

IRON VITAMIN· A THIAMINE 

RIBOFLAVIN NIACIN 

• N RC ~ AVERAGE ~ AVERAGE fiill AVERAGE 
ALLOWANCE -- GROUPS l·ll GROUP I GROUP ll 

Fig. 9.--Percentage intakes of specific nutrients compared 
with the National Research Co nc ' d 



the present study averaged 80 per cent of the amount 

reconnnended 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 aa 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 calories 

from protein. In the present study about 10 to 12 per 

cent of the total food calories was supplied by protein, 

( see F'i gur es 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 approximately 72 per cent of the recommended allow­

ance for the men and 60 per cent of the recormnended allow­

ance for the women. The mean caloric intakes 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 approximately the same number of calories per 

day as the women in the dietary study reported by Pike 

et al (33 ). 

The total caloric intake should be commensurate 

with basal requirements 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 somewhat lower than for 

average adults. As a rule the basal metabolic require­

ment increases with increased size, but differences in 

weight 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 



needs. It is 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 

weighing periods, thus reducing the 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 

Si 

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 daily and otherwise 

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. Pike and co-workers (33 ) reported calcium intakes 



higher than those of the men in the present study but the 

values for the women in the two studies were quite simi­

lar (Table 17). Ohlson et al (31) reported higher in­

takes of calcium for the women participants in their study. 

Research studies involving animals (7) indicated 

that calcium 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 beings. 

Iron.--The mean intake of iron fo r 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 2757 International Units, or 

about 55 per cent less, to 1451 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 50 per 

-cent more vitamin A than the participants in the study 

reported by Pike and co-workers (3 3 ). 

Thiamine.--The National Research Council recom­

mends a daily thiamine allowance of 1.2 milligrams for 

sedentary men and 1.1 milligrams for sedentary women. 

Thiamine values for the men in the present study averaged 

about 90 per cent and for the women about 75 per cent of 

the recommended allowances indicated above. The average 

thiamine values calculated from data reported by Pike and 

co-workers (3.3 ) met the National Rese·arch Council's recom­

mended allowance for sedentary men but were only slightly 

more than 75 per cent of the amount suggested for women. 

Riboflavin.--A daily riboflavin allowance of 

1. 6 milligrams for men and 1. 5 milligrams for women is 

recommended by the National Research Council. The male 

participants in the present study ingested about 85 per 

cent of these respective allowances. The residents in 

the boarding house averaged about 30 per cent more ribo­

flavin than those living in their own homes. The data 

reported by Pike and co-workers (33 ) gave the men ribo­

flavin values that were slightly higher than the recom­

mended allowance, but the values for the women were about 

' 65 per cent of the suggested allowance or about the same 

as those in the present study. 

Niacin.--The men's average daily niacin intake 
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in the present study was approximately 84 per cent and 

that of the women was about 70 per cent of the respective 

amounts recommended by the National Res earch Counci l . 

The men's niacin. intake indicated above is approximately 

30 per cent less than the average compu ted from data re­

ported by Pike et al (33), but the values for the women 

in the two studies were very similar. 

Ascorbic acid.--The daily ascorbic acid intake 

of the male participants in each group in the present 

study was about 68 per cent, and of t h e women in each 

group, approximately 64 per cent of the National Research 

Council ' s recommended intake . The average ascorbic acid 

values in the present study were much higher than those 

computed from data reported by Pike and co-workers {33) . 

Summary 

The intakes of specific nutrients of the 

male participants were about 80 per cent of the 

National Research Council's recommended allowances 

except for iron and ascorbic acid . The iron intakes 

of the men averaged 120 per cent of the recommended 

allowance and the ascorbic acid values averaged about 

65 per cent of the allowance suggested for this nutrient. 

The intakes of specific nutrients of the female parti­

cipants were approximately 65 to 75 per cent of the 

National Research Council's recommended allowance for 



sedentary women except in the case of iron, which was 94 

per cent of the allowance suggested for this nutrient. 

The men's intakes of all specific nutrients 

90 

in the present s_tudy were lower than the values computed 

from the data reported by Pike et al (33) except for 

iron, vitamin A, and ascorbic acid. The iron intakes 

were approximately the same, while the intakes of vita­

min A and ascorbic acid were higher in the present study 

than in the study by Pike and co-workers (33). 

The women 's intakes of protein, calc ium, thia­

mine, and niacin were less, of calories and riboflavin 

approximately the same , and of iron, vit amin A, and 

ascorbic acid, higher than those computed from individual 

values reported by Pike et al (33). The intakes of 

protein, calories, .and calcium for the female parti­

cipants were also somewhat lower than the average values 

reported by Ohlson et al (31). 

In general, the intakes of the participants 

residing in private homes were lower than the intakes 

of the participants living in the boarding home . 

Comparison of food patterns 

There are many food groupings that may be used 

as a guide to an adequate diet. However , the following 

commonly used pattern suggested by the National Research 
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Council (30) has been arbitrarily chosen as a basis for 

comparison: ilk, one pint daily; eggs, at least three 

to four per week and preferably one per day; meat, fish 

and poultry, at least one serving daily; vegetables, two 

servings daily, one of which should be green or yellow; 

fruits, two servings daily, one of which should be citrus 

fruit or tomato or other good source of ascorbic acid; 

whole grain cereal, two or more servings daily; and 

butter or fortified margarine, at least one tablespoon 

daily. These servings have been translated in grams for 

ease in comparing the food pattern with the daily intake 

of the participants in the present study. The weight per 

serving was that given by Turner (49). 

Examination of Tables 19, 20 and 21 shows that 

both groups of participants consumed unusually small 

quantities of eggs, green and yellow vegetables, and 

white potatoes and less than the recommended amounts of 

meat and citrus fruit and tomatoes. The participants 

residing in private homes also consumed extremely small 

amounts of milk and milk products and less than the 

suggested amounts of other vegetables and grain products . 

The results presented above suggest some of 

the reasons for the low intake of many nutrients in the 

present study. Low consumption of milk leads one to 

suspect low calcium and riboflavin intakes. Low con­

sumption of eggs and meat suggests the reasons for 



inadequate intakes of niacin, thiamine, riboflavin and 

protein, especially for Group II, when considered in 

conjunction with the deficiency in milk consumption. 

Likewise 'the extremely low quantity of green and yellow 

vegetables consumed by the participants suggests that the 
l 

diets will be low in the vitamin A content. Inadequate 

consumption of citrus fruit as well as the unusually small 

quan..tity of white potatoes eaten points to low ascorbic 

acid va~ues . 

Inclement weather caused the participants to 

stay indoors during a large part of both weighing periods, 

and the residents in their own homes did not eat their 

meals regularly during this time. The combination of the 

f~ctors just indicated brought about a reduction in the 

total amount of food consumed . 

The data on intake of specific nutrients, 

Tables 10 and 11, as well as that on dietary patterns, 

Tables 6 to 9 inclusive, show very little variation be­

tween the two seasons studied . Apparently food habits 

offset any possible effect of availability of foods at 

the two seasons of the year included in the present study. 

Summary 

There are obvious differences between the diets 

and intakes of nutrients of the two groups of partici­

pants. Tne probable reasons for these variations are 

the differences in the types and amounts of foods included 
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in the meals of the two groups as well as the differences 

previously noted in the regularity of meals . The 

participants in Group I (boarding home residents) con­

sumed more milk and milk products, more of other vege­

tables, and slightly more bread and cereal than those 

in Group II (residents in private homes) . Group II con­

sumed more eggs, green and yellow vegetables, and in 

October more sweets. The sweets used by the members of 

Group Il included more sorghum, karo syrup, and sweet 

rolls than that consumed by Group I. 

Dist~ibution of food expenditures 

Various divisions of the family food budget 

have been recommended to ensure adequate diets at differ­

ent income levels. However, a simple food budget that 

is quite generally used has been selected for comparison. 

This budget recommends one-fifth or more for milk and 

cheese; one-fifth or less for meat, fish and eggs; one­

fifth, more or less, for vegetables and fruits; one­

fifth, more or less, for bread and cereals; and one-fifth 

or less for fats, sugar and other foods and food ad­

juncts. In addition, comparisons are also made with the 

food expenditure studies by the United States Department 

of Agriculture (51) and Sherman (41). 

The relative cost and contribution to nutri­

tive value of the various food groups may be best under­

stood by examining Tables 14 and 15 and Figures 10, 11, 
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EGGS 7.8 % 
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Fig. 12.--Proportion of nutrients supplied by various 
food groups, two seasons. 
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Fig. 13.--Proportion of nutrients supplied by various 
food groups, two seasons . 
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12, and 13. By glancing across the page in Tables 14 

and 15 it will be seen that in some instances the per­

centage contribution of several nutrients equals or ex­

ceeds the relative expenditure for the particular food 

group, while in other instances, this is not the case. 

For example, milk contributed more than its proportion­

ate share of calories, protein, calcium, and riboflavin 

and cereals and bread contributed more than its share of 

calories, protein, calcium, iron, thiamine, riboflavin, 

and niacin. Therefore milk and cereals can be considered 

as economical foods, while sweets which provided its 

share of only one nutrient, may not be. 

The percentage distribution of cost and 

nutrients for the boarding home residents is quite simi­

lar to that reported by the United States Bureau of Labor 

Statistics in a study of spending and saving in wartime 

(51). The data for the residents in private homes on 

cost and contribution to nutritive value differ in many 

respects from the study mentioned above, but resemble 

t he data reported by Sherman (41) for typical American 

frunilies. 

Suggestions for improving the diets of participants 

The adequacy of the diets of the participants 

in the present study could have been improved in several 

ways without materially increasing the cost. 

Skimmed, canned, and dried milk are less 
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expensive than fresh whole milk and can be used in place 

of part of the whole milk in low-cost budgets. These less 

eKpensive forms of milk could have been used in soups, 

puddings, and cream dishes eaten by the participants. The 

boarding home could have substituted these forms of milk 

for part of the fresh whole milk included in the diets, 

but the participants living in their own homes would need 

to add these to the milk and milk products they are now 

using. 

The expenditures for meat at the boarding home 

compared favorably with the suggested budgets and with 

t he proportion spent for this food item in the food ex­

penditure studies. The participants l i ving in their own 

homes, however, spent an unusually large portion of their 

food budget for meat. Meat cannot be used liberally in 

economical diets because it is usually the most exp ensive 

food item. ~eat is appetizing and it may be prepared in 

such a way that its flavor is extended over other foods 

such as cereals, bread, and certain vegetables. The 

dietary intakes of vitamin A, thiamine, riboflavin, and 

niacin of both groups of participants could have been 

i mproved by using liver or other glandular meat at least 

once a week. 

The quantity of vegetables and fruits eaten by 

the participants was extremely low and any increase in 

the consumption of these foods would no doubt entail an 
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increase in total expenditures unless they could be 

produced at home. In order to obtain the maximum benefit 

from the fruits and vegetables in low-cost diets, par­

ticular attention must be given to their selection and 

preparation in order to conserve the mineral and vitamin 

content of these foods. They should be used at the 

height of their season, selected with special regard for 

their nutritive value rather than size and color, and 

when fresh vegetables are purchased only those that have 

been kept fresh. sh9uld be selected. 

Most of the cereal and cereal products used by 

the participants in the present study were enriched. 

Whole grain cereal and cereal products would have im­

proved the diets nutritionally, but because they are 

coarser products they might prove irritating to the 

digestive tracts of elderly people. Both groups of 

participants could have spent a larger per cent of the 

total food expenditure for enriched and whole grain pro­

ducts and thereby improved the adequacy of their dietary 

intakes. 

The participants• diets did not meet the 

National Research Council's recormnended allowances for 

many of the nutrients. These deficiencies could be 

corrected by increasing the total food intake. Foods 

such as milk drinks and fruit and fruit juice could be 

taken between meals in addition to increasing the size 
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of servings at meal time. 

Suggestions for further research 

This study of food consumption suggests the 

need for additional dietary studies with elderly indivi­

duals supplemented by physical examinations for people 

in the upper age brackets. Other research studies de­

signed to i ndicate optimum intakes of protein, calories, 

and calcium seem to be indicated by this study. 

LIBRARY 
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SUMMARY 
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The increased proportion of people in this 

country over 65 years of age has amplified many existing 

problems , including those relating to health. It is 

generally agreed that adequate nutrition can be an im­

portant factor in maintaining the health and vitality of 

senescent individuals. Since there is little information 

available concerning the specific nutritional require­

ments of aging and aged people , and it has been suggested 

that studies of food consumption may be one of the best 

methods of determining nutritional needs, this study was 

planned . 

The purpose of this experiment was to determine 

the significance of information on the nutritive value 

and cost of foods consumed by a selected group of indivi­

duals over 70 years of age. Information on nutritional 

status and past and present dietary patterns of the 

participants was to be secured to help in the interpre­

tation of the data . 

Records of the weight and cost of food con­

sumed by each of two groups of men and women over 70 years 

of age were obtained for each of two seasons and the mean 

intakes of specific nutrients, range, and standard 



·deviation of the mean were calculated. The weight of 

each group of participants' average daily intakes of the 

various food groups was determined. 

In general the intakes of specific nutrients 

did not meet the National Research Council's recommended 

allowances. The average intakes of the male participants 

were more adequate than those of the female participants 

except the ascorbic acid intakes which were practically 

the same for both sexes . The iron intakes of both the 

male and female participants exceeded the National 

Research Council's recommended allowance for this nutri­

ent . The participants in Group I (boarding home _resi­

dents) consumed more adequate amounts of most nutrients 

than did the participants in Group II (residents in 

private homes). 

The participants in Group I ~te especially 

small amounts of eggs, green and yellow vegetables, and 

white potatoes and more than adequate amounts of other 

vegetables and fats . The members of Group II ate very 

inadequate amounts of milk, meat, green and yellow 

vegetables, and white potatoes, and more than adequate 

amounts of fats. 

The distribution of food expenditures for the 

members of Group I compares favorably with a commonly 

used food budget, but the participants in Group II spent 

less than . the suggested proportions for milk and cereal 
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and about 50 per cent more for meat than is generally 

recommended. The food expenditures for Group II resemble 

data given in a study of food cost (41). 

Seasonal differences in dietary intakes were 

notable only in the case of ascorbic acid values of the 

male participants. The other differences in the intakes 

during the two seasons apparently are not attributable 

to seasonal differences in availability of foods. 

Increased total food intakes are suggested to 

improve the nutritional quality of the diets. At least 

part of this increased intake could be accomplished by 

taking some food such as milk or fruit juice between 

meals. 

This experiment suggests the need for further 

dietary studies supplemented by physical examinations 

to establish allowances of specific nutrients for 

senescent groups of individuals. 
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ppendix B . --DIETARY ATTSRN - PAST AlTD P?..ESEIJT 

1Jame or Humber 

Directions: 
Please check t h e fo llowin~ chart as to foods eaten 

frequently, occasionally, and never . The first t hre e 
column s are for t h e foods that you ate in the past, that 
is, during chi l dhoo , yo _ th, and mj_ddle a ce . The next 
three colum..11s are to be sed in chec _dnc; foods which you 
eat at present . 

If yo 1 ,,ish to make any comments , u.se the colurr.n 
headed If explana tion . 11 r'or exa:n:.p e: 

1 . Never tasted t h is food ; or 
2 . Cannot eat a pp les, because 

In case t here are foods whicn you have used in a un ­
dance either in the past or at the present t~me, and yo 
do not find them on the chart, they may be Tiritten in at 
the end of t h e food gro .p the -y reser1b le most . 

Food 

I . I ilk and I'.'lilk Products 
·whole sweet milk 

II . 

st:imn ed mi l k 
butterr.Jilk 
cheese 
cotta ge cl eese 
cream 
ice cream 
evaporated or canned mi lk 
dried milk 

l·:ea t 
eef 

pork 
lanb 
veal 

s.nd _Jea t Su st i tu tes 

or ham 

variety mea ts 
rains 

liver 
hear t 
kidney 
sweet b read s 
to:1gue 
tripe 

canned meats 
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C 
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;:l 
a' 
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H 
ti:1 

resent 
l>, 
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Appendix B.--Continued 

ood 

II. ;.~eat a'1d ~, cat 
(contin ed) 
ratibit 
,ame meat 

lar ::e ~·ame 
birds 

poultry 
fish 

eggs 

canned 
fresh wate r 
salt water 
other seafood 

dri ed peas 
dried eans 

nuts 

pinto 
navy 
I1exi can 
other 

peanuts 
other nuts 
peanut 1-Jutter 

II . Bread, Cereals an · Flour 
Prod1;cts 
v1hi te read 
Ylh.ole r1beat read 
rye read 
hot breads 

bis cuit 
pancakes 
others 

crackers 
cereals 

oatmeal 
wheat cereal {'\;T; ) 
cream of wheat 
farina 
grits 
rice 
prepared cereals 
other 

mac~~oni ,.spaghett i, 

Past 

I 
s:: 
0 

•r-l o, H 
Cll ~ Q) 
0 r-1 :> 
0 r-1 <l) 

0 Cll ~ 

Present 

I 
C 
0 

•M 
UJ 
ell~ 
Or-! 
O r-I 

0 Cll 

D ) 

Expla ­
nation 



Appendix B.--Con t inued 

Food 

IV . Ve3etables (c ooked 
A. Yellow 

carrots 
rutaba gas 
squash 
sweet potatoes 
pumpKin 

B. Green 
green beans 
asparagus 
broccoli 

or 

beet greens 
brusse l sprouts 
cabbage 
water cress 
green peas 
green peppers 
kale 
:nru.s tard greens 
okra 
spinach 
t rnip greens 

c . Other ve getables 
beets 
cauliflower 
celery 
corn 
cucumbe r 
eg plant 
green lima beans 
onions 
soy bean s 
sauer {ra 1t 
irish potatoes 
turnips 
lettuce 
other 

V, Fruits 
Citrus an1 to~ato 

orange s 
fresh 
canned 
juice 

~ 
.-! 
.p 
s:: 
(!) 

::s 
CJ' 
(!) 

H 
[:,:.. 

ra v) 

J_J 1 
Past Present 

~ 
I .-! I Expla -
s:: .p C nati on 0 s:: 0 

•rl (!) •.-1 
OJ H ::s OJ >--i 
cu~ (l) CJ' ro P"> (l) 
C) ,-I ::> (!) C) r-1 ::> 
() r-1 Q) I'.-. C) ,-I (!) 

0 co :z. Iii 0 cu z 



Appendix B.--Continued 

Food 

v. Fr1i ts (continued) 
Citrus and tomato 
(continued) 

grapefruit 
fresh 
canned 
juice 

tomatoes 
fres h 
canned 
juice 

other citrus 
Other fruit (fresh, 

dried, or canned) 
apples 
bananas 
berries 
cherrj_es 
fi gs (fresh) 
canta loupe 
other me lons 
pea ches 
pears 
persimmons 
pl ums 
other 

Dried fruit 
prunes 
raisins 
fi gs 
dates 
other 

VI . Sweets 
--cake 

cookies 
candy 
honey 
jams , jellies, and 

preserves 
sugar 
syrup 
molass es 
pastries 
nt:hP.'I" ciP.~~A'l"t:~ 

~ 
..-l 
.µ 
C 
(!) 

;:::s 
o' 
(!) 

H 
Iii 

112 
Past Present 

~ Expla-I .-l I 
C .µ C nation 0 C 0 
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I>, I>, 
Food r-l I r-l I Expla -

.µ s::: .µ s::: 
s::: 0 s::: 0 nation 
© •rl © •r-1 

& Cl) H & Cl) H 
cu I>, © ro I>, © 

© C) r-l ::,. © C) r-l ::,. 
H C),-l © H C) r-l © 

r:,.:. Oro z r:,.:. o ro z 
rrr . Fats 

bu tter 
oleomare arine 
b acon 
mayonnaise 

VIII. Miscellaneou s 
Tea 
coffee 
carb onated dri n{s 
cocoa and ch ocolate 
b eer 
wine 
other alcoholic b eve ra e 

rx . Dietary Supplements 
Vi tami n pre para tion s 
Iron comp ounds 
Li ve r pre par a t ions 
Calcium and ph os phorou s 

compounds 
i.Uneral oil 
Agar agar 

x. Related Informat ion 

How long a s pre s ent diet b een u sed ? 

Any previou s special d iets ? 

I:in ? 

Hovi long? 

Re gularity of meals 

Past 

Presen t 

Appetite 
1lhere is most of food eaten ? (Home or other) 
Where was most of food eaten pa st? 



Appendix C.--NUTRITI NAL STATUS CHART Date --- - ----1 
Name or :Tumb er Age Sex ----------- ----- ____ ___, 

Hei ght Wei ght -------- -------
Condition of 

e yes 
--abnormal dischar6e of tears 

ni ght b l indness 
abnormal intolerance of ligh t 
burning or itchi ns of eyes 
s pots in eyes or other 

teeth 

skin 

sore b leedin g gums 
cavities 
dentures 

--dry and wrinkled 
color 
burning or pr i ckling of skin 

hai r 
--degree of greyness 

amount 
dryness or oiliness 

Ot he r symptoms of ma lnutrition 
Lack of appetite 
Lassitude or chronic fati gue 
Loss of wei gh t 
La ck of men t a l applicati on 
Loss of strengt h 
Listory of sore mouth or tongu e 
Chronic diarrhea 
Nervousness and irritability 
:rius cle and joint pains , mus cle cramps 
Sores at t he corners of t he mouth (cheilosis) 

De gree of activity 

Mental alertness 

Pre viou s Illnes s 
Acu te infections 

Chronic conditions 

Surgery 



Appendix .J . 
u. s. Department of Labor 

Bureau of Labor Statistics 
acific -Rocky I.lountain Re gion 
550 Federal Office Building 
San Francis co 2, California 

RETAJL FOOD PRICE DTDEX l/ 

Pricing Period October 15, 1947 City Denver 

Commodity Group Index 
1935- 39 

= 100 

All Foods 197 . 2 

Cereals and Bak -
ery Products 160 . 5 

!1:eats, Poultry 
and Fish 239 . 5 

;.:ea ts 
Beef and Vea l 

Pork 

Lamb 

Chickens 

Fish, Fresh 
and Canned 

Dairy Products 189 . 0 

Eggs 221 . 0 

Fruits and Ve g-

Percent Chan p,e to 
Sept . Oct . 

15 15 
1947 1947 
Last Year 
fo onth Ago 

June 
15 

1946 

Aug . 
15 

1939 

- 0 . 9 15 . 1 35 . 7 112 . 7 

1 . 8 15 . 6 35 . 9 77 . 2 

- 1 . 8 38 . 9 80 . 2 144 . 6 

- 3 . 2 51 . 5 

0.1 39 . 3 

- 2 . 5 37 . 2 

3 . 1 - 8 . 6 

0 . 3 21 . 8 

- 4 . 7 - 6 . 4 24 . 3 97 . 3 

1 . 7 9 . 6 53 . 5 191 . 2 

from 

7- 15- 47 
Previous 
uarter 

2 . 9 

3 . 1 

4 . 0 

0 . 5 

12 . 9 

3 . 5 

2 . 4 

5 . 6 

3 . 2 

16 . 4 

etables 179 . 0 

Fresh 179 . 5 

- 1 . 5 

- 1 . 8 

5 . 5 1 . 0 102 . 0 - 2 . 0 

3 . 9 - 5 . 2 105 . 4 - 1 . 7 

1/ Based on avera ge prices of 50 foods . 



Appendix D.--Continued 

Percent Change t o from 
Sept . Oct . 

Commodity Group 15 15 
Index 1947 1947 June Aug . 7 - 15- 47 

1935- 39 Last Year 15 15 Previous 
: 100 Month Ago 1946 1939 Quarter 

Fruits and Vege-
tables .--Con-
tinued . 

Canned 1 40 . 7 0 . 3 8 . 6 15 . 6 52 . 8 - 2 . 9 

Dried 260 . 9 - 2 . 7 13 . 6 43 . 2 182 . 7 - 3 . 3 

Bever ages 17 4 . 5 7. 5 26 . 4 46 . 9 81.4 7. 3 

Fats and Oils 189 . 1 7 . 2 27 . 1 43 . 1 115 . 6 3 . 3 

Sugar and 
Sweets 181 . 7 0 10 . 3 28 . 0 84 . 5 0 



Appendix D.--Cont i nued 

Pri c ing eri ori Octoher 1 5, 1S4 7 City Denver 

AVERAG-E PRICEc:- OF r:,'POR'l'A"'.'TT rooDS 

Percent Chan,c:e 
Avera ,:,;e an~;e of From From 

Article Price Pri ces Previous Previous 
-· on t h Qua_rte r 

Flour 5 l b . 46 . 1 42 - 58 3 . 4 2 . 9 

Round Stea:,{ 1 1) • 75 . 2 60 - 90 - 4 . 7 - 0 . 1 

Porv Chops l t . 81 . 0 68 - 89 - 1 . 7 11 . 6 

Eacon l h . 92 . 1 82 - 100 2 . 0 17 . 6 

Butter 1 . 78 . 7 69 - 84 - 14 . 2 4 . 2 

E"O'S doz . 77 . 8 67 - 89 ·- ._') 

Oran ges doz . 52 . 5 36 - 69 - 1 . 5 18 . 5 

Carrots bu . 8 . 2 6 - 11 30 . 2 13 . 9 

Lett ce .... ead 11 . 3 8 - 15 - 7 . 4 50 . 7 

Potatoes 15 1 . 64 . 7 52 - 75 11 . 6 - 27 . 5 

Peaches No . 2% can 30 . 9 28 - 36 - 0 . - 3 . 7 

Tomatoes No . 2 can 17 . 9 1 5 - 22 - 2 . 2 - 5 . 3 

Coffee lb . 50 . 2 48 - 53 7 . 5 7 . 3 

Lard l b . 32 . 2 25 - 39 23 . 4 32 . 5 

Sugar 1 . 10 . 1 10 - 11 0 0 

Apples l h . 10 . 5 8 - 15 - 21 . 6 -1 2 . 5 

Corn :No . 2 can 17 . 3 13 - 20 2 . 4 3 . 0 

Peas ro . 2 can 15 . 2 12 - 19 2 . 7 - 1 . 9 

Prune s 1 . 24 . 9 18 - 30 - 3 . 1 - 3 . 1 

Cheese l b . 59 . 5 54 - 69 9 . 0 1 . 9 



Appendix D. ~- Continued . 
U.S . Department of Labor 

Bureau of Labor Statistics 
Pacif i c - Rocky Mountain Region 

550 Federal Office Building 
San Francisco 2 , California 

RETAIL FOOD PRICE I NDEX l_/ 

Pricing period January 15 , 1948 

Percent 
January 

City Denver 

Ch an ge to 
15 , 1948 

from 

Commodity Group Index 
1935- 39 

• 100 

Dec . 15 
1947 
Last 

Konth 

Jan . 15 
1947 
Year 
ArlO 

June 
15 

1946 

Oct . 15 ~ 

Au"" . 1947 
15 Previous 

1939 Quarter 

All Foods 208 . 6 

Cereals and Bak -
ery Products 172 . 5 

Meats, Poultry 
and Fish 239 . 6 

!feats 

Beef and Veal 

ork 

Lamb 

Chickens 

Fish, Fresh 
and Canned 

Dairy Products 207 . 8 

Eggs 208 , 6 

1 . 5 

1 . 2 

4 . 0 

4 . 7 

2 . 7 

3 , 1 

5 . 4 

3 . 6 

- 1 . 6 

- 11 . 1 

12 . 8 

19 . 1 

15 . 6 

21 . 8 

12 . 9 

10 . 3 

2 . 1 

5 . 5 

8 . 6 

21 . 1 

l/ Based on avera ge prices of 50 foods . 

43 . 6 125 . 0 

46 . 1 90 . 4 

80 . 3 144 . 7 

36 . 6 116 . 9 

5 . 8 

7 . 5 

0 

3 . 9 

- 7 . 3 

- 3 . 4 

0 . 4 

1 . 9 

9 . 9 

44 . 9 174 . 8 - 5 . 6 
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Appendix D.--Continued . 

Perc ent Chang e to from 
January 15 . 1948 

Commodity Group Dec . 15 Jan . 15 Oct . 15 
Index 1947 1947 June Aug . 19 47 

1935- 39 Last Year 15 15 Previous 
= 100 Month Ago 1946 1939 Quarter 

Fruits and 
Vegetables 201 . 1 3 . 6 9 . 3 13 . 4 127 . 0 12 . 3 

Fresh 209 . 4 4 . 8 13 . 9 10 . 6 139 . 6 16 . 7 

Canned 145 . 0 0 . 3 1 . 1 19 . 1 57 . 4 3 . 1 

Dried 248 . 5 - 1 . 1 - 11 . 0 36 . 4 169 . 2 - 4 . 8 

Beverages 190 . 6 2 . 9 15 .1 60 . 4 98 . 1 9 . 2 

Fats and Oils 208 . 4 0 . 2 4 . 8 57 . 8 137 . 6 10 . 2 

Sug ar and 
Sweets 188 . 9 1 . 0 4 . 5 33 . 0 91.8 4 . 0 
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Appendix D.-- Continued . 
Pricing Period Januari 1 5 , 1948 City Denver 

AV:SRA3-E PRICES OF r::PORTAlJT FOODS 

Percent Chan cz e 
Average Ran~;e of From From 

Article Price Prices Previous Previous 
= onth ~,uarter 

Flour 5 l b . 47 . 6 42 - 60 - 4 . 2 3 . 3 

Ro nd Steak 1 . 77 . 7 3 - 89 5 , 1 3 , 3 

orK Chops l b . 70 . 0 63 - 79 5 . 7 - 13 . 6 

Bacon l b . 87.0 69 - 100 - 2 . 8 5 . 5 

Butter 1 . 90 . 8 83 - 99 - 6 . 9 15. 4 

Ecss doz . 72 . 7 63 - 84 

Oran_;es doz . 44.7 23 - 69 3 , 5 - 14 . 9 

Carrots bu . 12 . 4 8 - 17 2 . 5 51 . 2 

Lettuce head 16 . 1 9 - 25 10 . 3 42 . 5 

Potatoes 15 lb. 79 . 0 71 - 99 1 . 2 22 . 1 

Peaches ~TO 21,.. 
.!. • 2 can 30 . 2 26 - 36 - 2 . 3 - 2 . 3 

Tomatoes No . 2 can 18 . 0 1 6 - 22 - 3 . 2 0 . 6 

Coffee lb . 54 . 3 48 - 57 1 . 9 8 . 2 

Lard lb . 35 . 6 33 - 40 - 3 . 3 10 . 6 

Su0ar lb . 10 . 4 10 - 12 0 3 . 0 

Rice lb . 22 . 6 1 - 26 8 . 7 17 . 7 

C!'1ees e l b . 62 . 2 57 - 69 1 . 5 4 . 5 

Prunes 11:i . 22 . 5 18 - 28 - 3.0 - 9 . 

Shorten in ;, 1 . 44·. 2 40 - 53 2 . 6 19 . 8 
h dro,·ena ted 

" Ll 

Cab age lh . 8 . 1 5 - 15 12 . 9 76 . 1 

?ineapple : o.2}can 35 . 1 32 - 42 4 . E y 
1 Inade uate . 



121 

Appendi x E . - - \lE ms FOR O:NE ·mEK GROUP I J ANU Y 1 94 8 

Breakfast 
Orange and gra pe ­
frui t juice (c ann ed ) 
Oatmeal, top milk 
and sugar 
Milk , tea, or coffee 
wi t h cream and sugar 

Grapefruit juice 
(canned) 
Oatme a l, top milk 
and sugar or corn 
f lakes 
Toast, white with 
butter 
Bever age 

Grapefru it and 
orange juice 
Cream of wheat with 
top milk and su gar 
or co:rn fla kes 
White enriched 
toast and bu tter 
~ilk , tea, or coffee 
with cream and su gar 

Prune j u ice 
Oatmeal o:r corn 
flake s with top milk 
and su.gar 
White enr i ch ed toa s t 
and but t er 
Milk or cof fee wi t h 
cream and su gar 

Dinner 
Beef b ash 
Sca lloped tomatoes 
Stewed -r u tab agas 
(with butter) 
Cann ed pea ch es 

ite b read and 
butter 

Macar oni and meat 
ba lls vii t h toma ­
to sauce 
Bu ttered peas 
White enriched 
bread and butter 
Canned cherries 
Ch ocolate cake 
and icing 
Beverage 

Meat loaf 
Boiled wh ite 
potatoes 
Cream gravy 
Mi x ed ve getab les 
(canned) 

White enriched 
bread and but t er 
Red cherries 
(canned ) 
Graham crackers 

/eat loaf 
Baked hubbard 
squ ash 
Creamed onions 
Harvard beets 
Vh ite enriched 
b r ead and butter 
Cherries 
Milk or tea with 
cream and suga11 

Supper 
Ve getable soup 
(canned) 
Crackers 
Sandw ich - roll and 

mayonnaise s pread 
Plain calm and 
frosting 
Beverage 

Homemade ve getab le 
soup 

Crackers 
Canned pears 
Spice cake and 
icing 
Milk or tea 

Cream of tomato 
soup 
Crackers 
Bread and bu tter 
Graham crackers 
with icing 
Milk , tea, or cof ­
f ee wi t h cream and 
su gar 

Scramb led eggs 
Cottage cheese with 
ch opped onion 
B:read and but t er 
Applebu tter 
Ch ocolate cake with 
chocolate icing 
Tea wi t h cre am or 
su gar 
Milk 
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MENUS FOR ONE WEEK GROUP I J WARY 1948 . --Continued 

Breakfast Dinner Supper 

Orange and 0rape ­
fruit juice (canned ) 
Whole wheat cereal 
or cornflakes with 
top milk and suga r 
·rfuite enriched toast 
and butter 
Coffee with cream 
and sugar 

Orange and jra pe ­
fruit juice (canned) 
Oatmeal with top 
milk and sugar 
Enriched wh ite toast 
and but ter 
Coffee with sugar 
and cream 

Panca ms with 
butter and syrup 
Frie eggs 
Milk or coffee with 
sugar and cream 

Baked beans with 
bacon 

Mashed potato 
Corn bread with 
but ter and jelly 
Dill pickle 
Baked custard 
Milk 

Fried pork liver ' 
Fried whi te pota ­
toes 
Baked hubbard 
squash 
Raisin bran muf ­
fins with butter 
Sauerkraut or 
green b eans 
Jello whip 
1ilk 

Chicken pie with 
biscuit crust 
Mashed potatoes 
Grapefruit and 
avocado salad on 
lettuce, with 
mayonnaise 
Tomato juice 
Enrich ed white 
bread and butter 
Chocolate pie 
Milk 

Pancakes with 
butter and s yrup 
Canned pe ars 
(water packed) 
ln l k or tea 

Split pea soup 
Crackers 
Canned pears 
("later pa eked) 
Applesauce cake 
Milk 



Appendix F . --GRAITS OF' PREPARED·:,· FOOD CONSUMED PER DAY BY ELDERLY EEN, OCT BER 1947 . 

Food Groups 
Sub - 11ilk and Eggs 1eat Green and Other Pota - Citrus Other Cereal Sweets Fa ts 
ject milk fish leaf'y veg - ve ge - toes fruit fruit bread 
num- products fowl etables tables and maca -
ber tomatoes roni 

Group I . ·(Residents of boarJing h ouse) 

1 729 17 73 30 93 64 47 105 402 55 13 
6 327 26 96 33 77 86 57 144 3 1 113 43 
9 393 22 141 17 60 45 54 126 351 107 33 

Average 482 22 103 27 77 65 53 134 377 91 30 

Group II. (Residents of private homes) 

11 120 54 115 13 251 43 158 226 445 178 27 
13 402 62 7 1 5 24 316 55 25 
1 5 224 45 47 31 73 51 97 84 316 -73 37 
17 204 59 91 124 77 99 383 140 57 
19 191 104 20 69 83 74 303 209 1 54 43 

Avera ge 228 32 66 29 109 56 66 142 334 120 38 

Average 
both 
proups :3 24 28 80 31 94 59 61 136 350 109 3 6 

,i;o Ready for consumption . .._ 
~j 
14 • .,,..,, 



Appendix G.--GRA S F PREPARE ·!(" Ii OOD C ONSUEE BR DAY BY ELDERLY ;,;EH, JANUARY l 'J48 . 

Sub - Food Groups 
ject i.:i lk and Eg&;s . ureen an d Othe r Pota - Citrus Other Cereal Sweets Fats 
num- milk leafy ve [• - ve g e - toes fruit fruit bread 
ber products fowl etables tab les and maca -

tomatoes roni 
Group I . (Residents of boardin g house) 

J. 802 19 82 19 223 62 90 88 3 7 78 35 
6 377 18 79 18 200 51 78 · 88 348 126 38 
9 471 19 108 22 2 82 67 94 92 242 158 40 

Avera lJ' e 
,.) 550 1 9 90 20 235 60 87 89 326 121 38 

Group II . ( esidents of priva t e homes) 

11 248 72 7 62 90 30 115 71 302 174 17 
13 243 69 11 8 20 53 133 11 1 99 41 23 
15 118 49 63 140 40 35 6 243 169 23 
17 317 43 27 41 33 101 89 136 428 124 34 
19 171 104 27 46 79 139 159 314 72 20 

Avera g e 219 46 56 28 69 0 102 89 297 116 23 

Avera g e 
both 
groups 3 3 36 69 25 1 29 60 9 7 89 3 08 118 29 

~~ Ready for consumption . 
~ 
~ 
,4,.li 



Appendix B. --GRAHS OF PREPARED·::- FOOD CONSrI.~D PER DAY BY -ELDERLY \ Oi '.EN , OC T013ER 1947 

Sub- Food Groups 
ject J. i l:{ and Eggs 1/ie a t Green and Ot her Pota - Citrus Ot h er Cereal Sweets Fats 
num- mi l k f i sh leafy ve g- ve ce - toes f r uit fru i t b r e ad 
ber products fowl etab les tab l e s and mac a -

t omatoes r on 
Group I. (Residen ts of b oard i ng h ouse) 

2 395 19 66 13 47 61 60 112 276 56 21 
3 434 19 79 16 71 82 60 125 322 59 29 
4 451 20 71 14 63 39 61 110 325 75 30 
5 407 11 65 8 . 54 43 46 137 269 49 27 
7 496 17 70 10 56 49 63 118 284 53 32 
8 254 30 107 11 89 55 53 133 404 80 32 

Avera "'e _., 404 19 76 12 6 54 57 118 313 62 28 

Group II . (Residen ts of private h omes) 

10 2 13 68 15 104 22 96 108 172 130 8 
12 192 56 82 34 33 20 6 180 56 29 
14 70 36 65 23 40 38 105 67 195 45 26 
16 51 56 74 115 47 68 231 138 53 
18 148 109 4 54 78 65 173 138 119 33 

Avera ~e 92 10 71 39 44 60 84 183 97 30 

Avera ge 
both 
groups 2 65 15 74 25 66 50 57 lOo 2 4 78 29 

~· Ready for consumption . 
)-1 
N 
.Jt 



Appendix I . - - GRAr .S OF PREP ARED1~ FOOD C 0"fSUL:ED PER DAY FY ELDERLY \ OLEN, JA rn RY 1948 . 

Sub - Food Groups 
ject Kilk and Eggs Meat Green and Other Pota- Citrus 6ther Cereal Sweets F'ats 
num- milk fish leafy veg- ve ge - toes fruit fruit bread 
ber products fowl etab les tab les and maca -

tomatoes roni 
Group I . (Residents of b oard ing hou se) 

2 326 11 64 13 132 33 81 77 254 88 20 
3 359 17 84 16 179 31 91 82 308 108 23 
4 359 16 69 . 15 168 49 79 80 301 110 30 
5 343 16 61 11 128 31 76 80 268 90 27 
7 305 13 59 12 128 43 81 82 290 90 25 
8 421 16 78 11 196 41 80 84 351 _ 116 28 

Avera ge 352 15 69 13 155 38 82 81 295 100 26 

Group II. (Residents of private h omes) 

10 61 43 70 40 78 22 66 92 137 119 7 
12 18 8 57 19 37 84 124 37 214 76 49 
14 101 44 71 54 31 45 36 185 108 16 
16 216 34 30 37 31 79 78 87 294 94 28 
18 104 64 14 50 51 87 33 160 44 8 

AveraP,e 134 26 59 22 50 53 80 57 198 88 22 

Average 
both 
groups 25~ 20 64 17 107 45 81 70 25 1 95 22 

~1- Ready for consumpti on . :-
~ --· 



Appendix J . --DISTRI3UTimr OF I NDIVIDUAL HI TAKES OF 
SPECIFIC NUTRIEFiTS 

Jutrient 
Group I 

Octo - Jan­
b er uary 

(Boarding 
house) 

Protein (grams) 
Under 40 O 
41 - 50 1 
51 - 60 1 
61 - 70 1 
71 - 80 0 
Over 81 O 

Calories 
Under 1200 0 
1201 - 1400 0 
1401- 1 600 0 
1601- 1 800 1 
1801 - 2000 1 
2001 - 2200 1 
Over 2201 0 

Calcium (grams) 
Under 0 . 400 O 
0 . 401 - 0 . 500 0 
0 . 501 - 0 . 600 0 
0 . 601 - 0 . 700 0 
0 . 701 - 0 . 800 2 
Over 0 . 801 1 

Iron (milli grams) 
Under 6 . 0 0 
6 . 1 - 8 . 0 0 
8 . 1 - 10 . 0 0 

10 . 1 - 12 . 0 0 
12 . 1 - 14 . 0 0 
14 . 1 - 16.0 1 
1 . 1 - 1 8 . 0 1 

Over 18 . 1 1 

0 
0 
1 

1 
0 

0 
0 
0 
0 
1 
1 
1 

0 
0 
0 
0 
1 
2 

0 
0 
0 
0 
1 
2 
0 
0 

Group II 
Octo - Jan­
ber uary 

(Private 
h omes) 

0 
2 
2 
0 
0 
1 

0 
0 
2 
0 
1 
1 
1 

0 
0 
4 
1 
0 
0 

0 
0 
0 
0 
3 
0 
2 
0 

1 
2 
2 
0 
0 
0 

1 
0 
0 
2 
1 
1 
0 

1 
2 
0 
2 
0 
0 

0 
1 
0 
2 
1 
1 
0 
0 

Vitamin A (International Units) 
0 Under 3000 0 1 

3001 - 4000 0 0 
4001 - 5000 2 2 
5001 - 6000 0 ~ 
Over 6001 1 1 

1 
1 
1 
0 

0 
1 
3 
0 
1 

Group I 
Octo - Jan­

b er uary 
(Board ing 
house) 

2 
4 
0 
0 
0 
0 

0 
2 
3 
0 
1 
0 
0 

0 
0 
1 
2 
3 
0 

0 
0 
0 
0 
2 
3 
1 
0 

0 
2 
3 
1 
0 

1 
3 
2 
0 
0 
0 

0 
1 
2 
2 
1 
0 
0 

0 
0 
2 
3 
1 
0 

0 
0 
0 
4 
1 
1 
0 
0 

0 
3 
3 
0 
0 

Group TI 
Octo- Jan ­
ber uary 

(Private 
homes) 

3 
2 
0 
0 
0 
0 

3 
0 
2 
0 
0 
0 
0 

4 
1 
0 
0 
0 
0 

1 
1 
2 
0 
1 
0 
0 
0 

2 
2 
1 
0 
0 

3 
2 
0 
0 
0 
0 

3 
0 
2 
0 
0 
0 
0 

4 
1 
0 
0 
0 
0 

0 
1 
3 
1 
0 
0 
0 
0 

3 
0 
1 
1 
0 
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DIST:1I~UTION OF L TDIVIDl;AL INTAYr::c- OF SPECI?IC: ~T -TRI E"t:ITS . -­
Continued . 

hen 

Nu trient 
Group I 

Octo - Jan ­
ber uary 

(Boarding 
house ) 

Group II 
Octo - Jan ­
ber uary 

( Private 
home s) 

Thiamine (milligrams) 
nder 0 . 700 0 0 

0 . 701 - 0 . 800 0 0 
0 . 801 - 0 . 900 0 0 
0 . 901 - 1 . 000 2 0 
1 . 001 - 1 . 100 0 1 
1 . 101 - 1 . 200 0 1 
1 . 201 - 1 . 300 1 1 
Ove r 1 . 301 0 0 

Riboflavin (milligr ams) 
Under 0 . 600 O O 
0 . 601 - 0 . 700 0 0 
0 . 701 - 0 . [00 0 0 
0 . 801 - 0 . 900 0 0 
0 . 901 - 1 .000 0 0 
1 . 001 - 1 . 100 0 0 
1 . 101 - 1 . 200 1 0 
1 . 201 - 1 . 300 l 0 
1 . 301 - 1 . 400 0 1 
Over 1 . 401 l 2 

Niacin (milli grams) 
4 . 1 - 6 . 0 0 0 
6 . 1 - 8 . 0 2 1 
8 . 1 - 10 . 0 1 1 
Over 10 . l O 1 

As c orbic acid (milli grams) 

0 
0 
0 
0 
1 
1 
3 
0 

0 
0 
0 
0 
1 
2 
0 
2 
0 
0 

0 
0 
1 
4 

O - 20 
21 - 40 
41 - 0 
61 - 80 

O O 1 
1 0 1 
2 2 1 
0 1 2 

0 
0 
0 
2 
1 
0 
0 
2 

0 
0 
0 
1 
2 
0 
0 
0 
1 
1 

1 
1 
1 
2 

0 
0 
2 
3 

·vomen 
Group I Group II 

Octo - Jan - Octo - Jan ­
e r uar - ber uary 

(Board:ng (Pr i vate 
house ) home s) 

0 
2 
3 
1 
0 
1 
0 
1 

0 
0 
0 
0 
1 
2 
2 
1 
0 
0 

3 
3 
0 
0 

0 
4 
2 
0 

0 
2 
2 
1 
1 
0 
1 
2 

0 
0 
0 
0 
0 
0 
2 
1 
3 
1 

2 
3 
1 
0 

0 
1 
5 
0 

1 
1 
3 
0 
0 
0 
0 
0 

1 
3 
1 
0 
0 
0 
0 
0 
0 
0 

1 
2 
2 
0 

1 
1 
1 
2 

1 
1 
2 
1 
0 
0 
1 
1 

1 
1 
1 
0 
0 
0 
1 
0 
0 
1 

1 
3 
0 
1 

0 
1 
4 
0 



Appendix K.--I NDI VI DUAL I NTAKES OF SPECI FI C NUTRI ENTS AND NATI ONAL RESEARCH COFt> CII. 1 S 
RECOl' 1'ENDED ALLm~ A:i': CE FOR SEDR1' TARY AD LTS . MALE PARTIC IPAt:TS, OCTOBER 1947 . 

Calo- Pro - Cal - Iron Vitami n A Thiamine Ri b o- Niacin Ascorbic 
Subject ries tein cium (Inte r - flavin acid 

(milli - national (milli - (milli - (milli- (milli-
(grams) (grams) grams) Un its) grams) grams) grams) gra ::ns) 

Group I . (Residen ts of b oard ing h ou s e ) 

l 1717 64 1 . 118 19 . 6 4201 1 . 274 1 . 797 9 . 0 44 
6 2113 54 0 . 760 1 8 . 0 6451 0 . 981 1 . 254 7 . 7 45 
9 1 811 47 0 . 712 14 . 6 4 682 0 . 904 1 . 161 7 . 2 36 

/Iean va l u e 1 880 55 0 . 863 17 . 4 5111 1 . 053 1 . 404 8 . 0 41 
Standard 
deviati on 207 8 0 . 200 2 . 5 11 85 0 . 295 0 . 340 0 .1 5 
Re commended 
allowan ce 2500 70 0 . 800 12 .0 5000 1.200 1 . 600 12 . 0 75 

--------- - ------- - - --- - ----- - -- --- - - - - -- -- - -
Group II . (Residen ts of private homes) 

11 2474 82 0 . 596 17 . 0 6361 1 . 2 97 1 . 2 86 13 . 9 65 
13 1487 47 0 . 630 12 . 4 2465 1 . 1 85 1 . 247 13 . 2 9 
15 1570 4 7 0 , 523 12 . 8 4705 1 . 032 1 . 022 8 . 7 57 
17 204 8 57 0 . 580 1 6 . 6 4 834 1 . 2 66 1 . 022 12 . 7 25 
19 1979 51 0 . 578 12 . 5 5371 1 . 207 0 . 9 82 1 6 . 5 68 

Mean va l ue 1912 57 0 . 581 14 . 2 4747 1 .197 1 . 112 12 . 9 45 
Standard 
deviati on 3 86 14 0 . 03 8 2 . 9 1433 0 . 103 0 . 143 2 . 8 2 6 
Recommended 
allowance 2500 70 0 . 800 12 . 0 5000 1 . 200 1 . 600 12 . 0 7 5 

>--
N 
~ 



Appendix L . --INDIVIDCAL INTAYES OF SPECIFIC UTRIENTS A'JD NATI NAL RESEARCH COUT-JC IL I S 
REC =J.END•D ALLO:JA JCE FOR SE:JETT TARY ADULT· . =~LE PARTICIPAN'rS , J m RY 1948 . 

Subject 
Calo - Pro ­
ries tein 

Cal - Iron 
cium 

(milli ­
( grams) (grams ) grams) 

Group I . (Residents of boarding house) 

1 1976 
6 2185 
9 2571 

1:!ean value 2244 
Standard 
deviation 302 
Recommended 
allowance 2500 

75 
57 
69 

67 

9 

70 

1 , 235 
0 . 712 
0 . 823 

0 . 923 

0.276 

0 . 800 

15 . 3 
13 . 5 
14 , 8 

14,5 

0 . 3 

12 . 0 

Group II . (Residents of private homes ) 

11 1989 
13 1076 
15 1617 
17 2132 
19 1683 

Mean value 1696 
Standard 
deviation 428 
Recommended 
allowance 2500 

59 0,643 
33 0 . 450 
43 0.381 
54 0 . 667 
48 0 . 410 

47 0 . 509 

10 0 . 135 

70 0 . 800 

15 . 0 
6 . 7 

10 . 9 
12.6 
10 . 8 

11 , 2 

3 . 0 

12 . 0 

Vitamin A 
(Inter ­
national 
Un its) 

3939 
4301 
6007 

4749 

1104 

5000 

6356 
3067 
4514 
4281 
4209 

4477 

1197 

5000 

Thiamine 

(milli ­
grams) 

1 . 270 
1 . 003 
1 . 161 

1 . 145 

0 . 134 

1.200 

1.328 
0.677 
1 , 097 
1.314 
0.939 

1 . 068 

0 . 285 

1 . 200 

Ribo ­
flavin 
(milli -
grams) 

2 . 243 
1 . 308 
1 . 764 

1 . 772 

. 468 

1. 600 

2 . 158 
0 . 914 
0 . 923 
1,338 
0 . 872 

1 . 239 

0.548 

1.600 

Niacin 

(milli ­
grams) 

9 . 5 
7 . 8 

11 . 0 

9 . 4 

1 , 6 

12 . 0 

10.7 
4 . 6 
7 . 7 
9 . 6 

12 . 6 

9 . 0 

3 . 0 

12 . 0 

Ascorbic 
acid 

(milli ­
grams) 

57 
47 
61 

55 

7 

75 

78 
57 
41 
61 
74 

62 

15 

75 

)-

.___ __________________________________________ _,~ 



Appendix I'>' . --IYDIVIDUAL P ..T TAIC!J:0 OF SPECIFIC NU TRIEETS AND NATI J AL RESEARCH COU1T CIL 1 S 
RECOT,'l:ENDED ALLO'.!Al'TCE li1QR SEDElT'J.1Al1Y ADULT$ . FEI.:ALE PARTICIPANTS, OCTOBER 194 7 . 

-
Calo - Pro- Cal - Iron Vitamin A Thiamine Ribo - Niacin Ascorbic 

Subje ct ri es tein cium (Inter - flavin acid 
(milli- nationa l (mill;i - (milli- (milli - (mill i -

(e;rams) (grams) grams) Uni ts) grams) grams ) grams) grams) 
Group I . (Re sidents of b oarding house ) 

2 1383 39 0 . 660 14 . 7 3916 0 . 73 8 1 . 027 6 . 9 39 
3 1595 4 7 0 . 726 1 6 . 0 4645 0 . 881 J..168 7 . 8 44 
4 1593 44 0 . 751 15 . 5 4457 0 . 812 1 . 172 5 . 7 39 
5 1390 39 0 . 657 13 . 3 3987 0 . 717 1 . 034 5 . 4 33 
7 1533 45 0 . 793 13 . 4 4145 0 . 819 1 . 254 5 . 6 41 
8 1946 49 0 . 546 17 . 8 5855 0 . 904 0 . 921 7 . 5 36 

Mean value 1573 44 0 . 629 15 . 1 4501 0 . 812 1 . 096 6 . 5 39 
Standard 
c'levistion 91 . 2 1 . 8 0 . 0419 0 . 6 321 . 8 . 0333 . 0548 1 . 9 1 . 7 
lte cornrnended 
allowance 2100 60 0 . 800 12 . 0 5000 1 . 100 1 . 500 11 . 0 70 - - - - - - - - - - - - - - - - - -· - - - - - - - - - - - - - - - - - - - - - - - - - -
Group II . (Residents of p:ri vate home s) 

10 1127 36 0 . 214 7 . 9 3244 0 . 573 0 . 533 7 . 0 46 
12 1086 30 0 . 313 6 . 0 3263 0 . 861 0 . 620 5 . 3 30 
14 1104 37 0 . 276 8 . 7 2964 0 . 706 0 . 650 7 . 3 62 
16 144 5 40 0 . 342 12 . 6 4096 0 . 855 0 . 600 8 . 8 19 
1 8 1566 41 0 . 433 8 . 8 2905 O. 805 0 . 765 9 . 9 69 

I!ean va lue 1266 37 0 . 316 9 . 0 3294 0 . 760 0 . 634 7 . 6 46 
Standard 
deviation 120 . 7 2 . 1 0 . 0406 1 . 2 244 . 0 0 . 0608 0 . 0461 1 . 0 7 . 5 
Rec ommended 
allowance 2100 60 0 . 800 12 . 0 5000 1 . 100 1 . 500 11 . 0 70 ~ ,. .. 

""' -



Appendix N.--I NDIVIDUAL I FTAKES OF PECI1:"IC NUTRIENTS AI_J D NATIONAL RESEARCH COUNC IL I S 
RECO- :"E:N"DED ALL011A.nCE POR SEDE1 TARY ADULTS . FEi.ALE PARTI CIPA1'i 'I'S, JANUARY 1948 . 

Ca lo- Pro - Cal - Iron Vitamin A Thiamine . Rib o- Ni acin Ascorbic 
Subject ries tein cium (Inter - flavin acid 

(milli - national (milli - (milli - (milli- (milli -
( g:rams) (grams) e;rams) Un ts) grar.is ) grams) F-;r ams) gra ins) 

Group I . (Residents of boa rding hous e) 
2 1 347 39 0 . 569 10 . 1 3472 0 . 726 1 . 117 5 . 6 45 
3 1744 51 0 . 636 13 . 0 4654 0 . 89 7 1 . 355 7 . 6 50 
4 1712 49 0 . 649 11 . 9 4407 0 . 911 1 . 3 64 7 . 3 46 
5 1482 43 0 . 604 10 . 7 3451 0 . 794 1 . 154 6 . 0 40 
7 1 503 43 0 . 561 11 . 0 3954 0 . 834 1 . 220 6 . 9 44 
8 1954 57 0 . 774 14 . 4 4019 1 . 061 1 . 494 9 . 0 50 

r:ean va l ue 1623 47 0 . 632 11 . 9 3992 0 . 870 1 . 2 84 7 . 1 46 
Standard 
deviation 220 6 . 6 0 . 078 1 . 8 485 0 . 11 5 0 . 104 1 . 1 4 
Recommended 
allowan ce 2100 60 0 . 800 12 . 0 5000 1 . 100 1 . 500 11 . 0 70 
----- ----------------------------- -- --------
Group II . (Residents of private homes ) 

10 1137 36 0 . 301 9 . 7 4022 0 . 821 1 . 911 6 . 9 51 
12 1433 42 0 . 382 8 . 9 5681 0 . 781 1 .124 10 . 5 58 
14 11 87 33 0 . 293 9 . 0 2820 0 . 864 0 . 714 6 . 0 36 
16 1556 40 0 . 4 9 11 . 1 2 846 0 . 934 0 . 622 7 . 2 52 
1 8 930 30 0 . 284 6 . 2 2243 0 . 584 0 . 540 6 . 5 4 5 

x{ean value 1229 36 0 . 351 8 . 9 3519 0 . 79 7 0 . 830 7 . 4 48 
Standard 
deviat ion 238 4 0 . 091 1 . 8 1340 0 . 1 31 0 . 299 1 . 7 8 
Re commended 
allo\•Jance 2100 60 0 . 800 12 . 0 5000 1 . 100 1 . 500 11 . 0 70 

~ 



Appendix Q. --PERCENTA~E OF NATIONAL RESEARCH CODN IL 1S 
REC0rv· 11:EFDSD ALL "JAWGES FUR:TJSHED BY FOODS CONSUEED 
BY ELDERLY 'lEN, OCTOBER 1947 

Nutrients Sub­
ject Pro- Calo- Cal- Iron Vita- Thia - Ribo- Nia- Ascor-

tein ries cium min A mine flavin cin bic 

Group I (Residents of boarding house) 

1 

6 

9 

69 

85 

72 

Avera ge 75 

91 

77 

67 

78 

140 163 84 

95 150 129 

89 122 94 

108 145 102 

106 112 

82 78 

75 73 

88 88 

75 

64 

60 

66 

Group II (Residents of private homes) 

11 

13 

15 

17 

19 

97 116 

59 67 

63 67 

82 81 

7'2 73 

Avera ge 76 81 

Avera ge 
both 
groups 76 80 

74 141 127 

77 103 49 

65 107 94 

72 138 97 

72 104 107 

72 119 95 

90 132 99 

108 

99 

86 

106 

101 

100 

94 

80 116 

78 110 

64 72 

64 106 

61 13e 

70 108 

79 87 

acid 

59 

60 

48 

56 

87 

13 

77 

33 

91 

60 

58 
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Appendix P .--PERCENTA~E OF 1 ATIONAL RESEARCH COFNCIL ' S 
RECOMEEl DED ALLOWA::CES FCR IISRED BY FOODS CONSFt D 
BY ELDERLY lEN' JANUARY 1948 . 

Sub - Nutr ien ts 
ject Pro - Cal o- Cal - Iron Vita - Thia - Ribo- Ni a - Ascor -

tein ries cium min A mine flavin cin bic 
acid 

Group I (Residents of boarding house) 

1 79 107 154 128 96 106 140 78 79 

6 87 81 89 114 8 84 82 65 63 

9 103 99 104 123 120 97 111 92 81 

Average 90 96 116 122 101 96 111 78 74 
/ 

Group II (Residents of private homes ) 

11 80 84 80 125 127 111 135 89 104 

13 43 47 56 56 61 56 57 38 76 

15 65 61 48 91 90 91 58 64 34 

17 85 77 83 105 86 110 84 80 81 

19 67 69 51 89 84 77 54 105 87 

Avera ge 68 68 64 93 90 89 78 73 76 

Avera~e 
both 
3roups 79 82 90 108 96 92 94 76 75 
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Appendix Q. --PERCElf TAGE OF NATIONAL RES:B'ARC:H COUNCIL ' S 
RECOI\'nENDED ALLOWANCES Fl'"RNISHED BY OODS CONSUilIED 
BY ELDERLY WOME - , OCTO"RER 1947 . 

Sub- Nutrien t s 
ject Pro- Calo - Cal - .Lron Vita - Thia - Ribo - Nia- Ascor -

tein ries ci m min A mi ne f l avi n cin bic 
acid 

Grou p I (Residents of board ing h ome) 

2 65 66 76 122 78 67 68 3 56 

3 7 P. 76 91 133 93 78 7 8 72 63 

4 73 76 94 129 89 78 78 52 56 

5 65 66 82 110 80 69 69 49 47 

7 75 73 99 112 83 74 8 5 51 59 

8 82 93 66 148 117 82 61 68 51 

Avera ge 73 75 85 126 90 75 73 59 55 

Gr oup II (Residents of private homes) 

10 60 54 27 66 65 52 36 64 66 

12 50 51 39 50 65 78 41 4 8 43 

14 62 53 34 81 59 64 47 85 89 

16 67 69 43 105 81 78 40 80 2 7 

18 68 75 54 73 58 73 51 90 103 

Averag e 61 60 39 75 66 69 42 73 66 

Avera g e 
both 

roups 68 68 62 100 7 8 72 58 66 60 
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Appendix R.- -PERCENTAGE OF NATIOi:AL RESEARCH conJCIL'S 
RECO.tvl:I.ENDED ALLmVA}JCES FUR£HSHE:) BY THE FOODS CONSULIED 
BY ELDERLY UOliiEN, JANFARY 1948 . 

-

Sub- Nutrients 
ject Pro- Calo- Cal - Iron Vi ta- Thia - Ribo- Nia- Ascor -

tein ries cium min A mine flavin cin bic 
acid 

'J-roup I (Residents of boarding house) 

2 65 64 71 84 69 66 74 51 64 

3 85 83 78 108 93 81 90 68 67 

4 80 81 80 108 88 82 90 66 71 

5 72 70 76 89 71 72 77 55 59 

7 72 72 68 86 83 75 80 63 63 

8 95 98 97 120 90 95 98 88 71 

Average 78 78 78 99 82 78 85 65 66 

Group II (Residents of private homes) 

10 60 54 38 81 80 75 79 63 73 

12 65 64 48 71 114 71 72 91 83 

14 55 57 37 75 56 79 51 55 51 

16 67 74 62 92 57 85 41 65 74 

18 50 44 35 52 44 53 36 85 56 

Averas e 59 59 44 74 70 73 56 72 67 

Avera ge 
both 
groups 69 69 1 86 76 76 70 68 66 
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