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CHAPTER I 

INTRODUCTION 

There are many factors which have contributed to 

increased longevity and improved nutrition is one of them. 

In 1900 , the average age at death was approximately 47 

years . In 1967, it had increased to almost 67.8 years for 

males and 75.1 for females. Most of this increment can be 

ascribed to a marked reduction in infant and early 

mortality . The average years of life remaining after age 

65 have increased by only 1.8 years for men and 4.3 years 

for women since 1900. These changes in mortality rates 

have resulted in a marked increase in the number of elderly 

people in the population. Between 1900 and 1960, the total 

population of the United States doubled, but the number 

of persons over 65 quadrupled (28). 

The nutritional needs of the elderly are basically the 

same as the younger adult, and the mere fact of their 

survival attests to the essential adequacy of the eating 

habits of old people. The same essential nutrients: pro

tein, carbohydrate, lipids, vitamins, minerals, and water 

are necessary with the difference being in quaritity. Very 

little is known concerning the minimum nutrient require

ments for the elderly; however, the same conditions that 

contribute to malnutrition and undernutrition amon ~ all age 

1 
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groups in our society are common to the elderly, whose 

nutritional problems are complicated by various changes 

that occur as they grow older (26). Some insight to these 

requirements may be gained by evaluating the dietary habits 

of a group of healthy older adults and determining their 

nutritional status. 

The overall purpose of this study is to provide 

descriptive data on the nutritional status of a healthy, 

independent living elderly population,and to determine the 

percentage of the 1974 Recommended Dietary Allowances (RDA) 

of the National Research Council being consumed by these 

older adults (6). 

Specific purposes of this study are: 

1) To determine the adequacy of the total daily 

nutrient intake of older adults. 

2) To assess the individual nutrient status of each 

subject by means of clinical examinations and 

laboratory analyses of physiological fluids (for 

the following: serum protein, serum albumin, 

serum cholesterol, serum triglycerides, hemoglobin, 

hematocrit, vitamin C,and folic acid). 

1 3) To provide information from the above data to be 

used in the development of nutrition programs for 

the elderly. 



CHAPTER II 

REVIEW OF LITERATURE 

Comparisons between young and old healthy adults have 

been conducted a number of times in the past 30 years in 

an effort to determine differences, if any, in nutritional 

requirements. No significant differences in requirements 

for the principle macronutrients, trace minerals and known , 

vitamins , with the exception of calories, are noted. 

There are, however, certain characteristics of the 

aging process which can result in nutritional imbalance 

and suggest that the aged, even if not chronically ill, 

may be at greater risk of being nutritionally deficient in 

one or more nutrients than the middle aged or the young. 

Step-wise decrements in physiological capacities increase 

with age and correlate with anatomic and histologic 

evidence of cell loss . 

In 1948-49 one of the more ambitious studies of the 

nutritional status of the aging was conducted in California 

by Gillum et al. (8-10, 23) on over 500 men and women over 

50 years of age living in their own homes. Seven-day diet 

records were kept on the subjects and the dietary intake 

of various nutrients was compared to certain serum nutrient 

levels. Generally, mean hemoglobin, hematocrit, and serun1 

protein levels were found to be higher in men between 

3 
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50-80 years of age than in women. The mean dietary 

intakes for calories, protein,and iron were also higher in 

the men than in women. By contrast, the mean serum 

ascorbic acid level was higher in women but the mean intake 

was higher for the men. At the P<.05 level there was a 

significant correlation found between serum cholesterol 

and cholesterol intake. 

Macleod et al. (19-27) conducted a study of 264 

elderly persons in Glasgow, Scotland, between February 

1969 and February 1972. Seven-day dietary records were 

used to calculate nutrient intake. The mean daily caloric 

intake was 2300 calories for the men and 1750 for the 

women. The men had a higher mean ~rotein intake of 78 gm 

compared to 60 gm for the women. Intakes of ascorbic acid 

were below 10 mg per day in 5 percent of the group. In 

general, the group had adequate intakes of vitamin A, iron, 

thiamine, riboflavin,and niacin. Calcium intake was low. 

Brown (2) conducted a survey of 303 elderly to deter

mine their eating patterns. Using the frequency recall 

method, the subjects checked a prepared list of foods and 

indicated which ones they usually ate, how often they ate 

them,and the approximate amounts eaten (based -on food 

models). Nutrient intakes were calculated and compared to 

the 1974 RDA. The diets of the subjects were then rated 

according to adequacy. 
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Early work conducted by Kountz et al. (13) concluded 

that despite crude techniques their research indicated 

that in 212 patients over 40 years of age who were tested, 

women had a higher mean serum cholesterol level than men, 

237 percent and 196 percent, respectively. Swanson et al. 

(29), ten years later, indicated that the mean concentra

tions of serum cholesterol for women between the ages 60-

69 years was 250 mg percent and 251 mg percent for those 

between 70-79 years of age. In a study conducted in Sweden 

in 1966, Hallberg (12) observed that serum cholesterol 

concentration increased with age to age 60 after which it 

declines, reaching a value of 279 mg percent at age 75. 

Hallbe rg further determined that serum triglycerides also 

rose with age and remained almost unchanged past 60 years 

of age, and at age 75 the triglyceride concentration was 

118.9 mg. 

Meanwhile, in England Hobson and Blackburn (15) 

observed in 177 elderly men and 246 elderly women living 

in their own homes that for the 60-87 age range the mean 

hemoglobin for men was lower at 14.4 than for younger men 

and the same was true for women at 13.8. Freiman (7) was 

also interested in the aged with respect to their hemo

globin and hematocrit levels. He observed that for nine 

men between 69-85 years of age their mean hemoglobin was 
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13 and their mean hematocrit was 41.5. The 25 women who 

were between 70-79 years of age had a mean hemoglobin of 

13.2 and a mean hematocrit of 40.4. 

Lyons and Trulson (18) surveyed a group of 100 elderly 

middle income Bostonians and compared their intakes with 

the RDA. They found that iron, calcium,and ascorbic acid 

intakes were lower for the women but the men made a 

poorer showing in calorie, thiamine, riboflavin,and calcium 

intake. Most of the men and women met or exceeded the 

RDA for protein, vitamin A, niacin,and ascorbic acid. 

Davison et al. (4) studied 104 individuals at the Age 

Center of New England. Five-day d~aries were kept, cal

culated,and compared with the RDA. The mean daily caloric 

intake was almost the same, 1231 calories for men and 1174 

calories for women. The mean protein intake was based on 

grams protein per kilograms body weight and was the same 

for men and women. Most of the subjects were meeting the 

RDA for vitamin A. Both sexes fell short of the RDA for 

thiamine, riboflavin and niacin. About three-fourth s of 

the subjects were almost 30 percent below the RDA for 

ascorbic acid; iron and calcium were also below the RDA. 

Work done by Kirk and Chieffi concluded that serum 

ascorbic acid concentrations decline with age. In 142 

subjects, 61 men and 81 women, a significant decline in 
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the serum ascorbic acid concentration with age was 

observed in the men but not in the women (16). 

Ackerman and Toro conducted calcium and phosphorus 

balance studies on eight elderly men, mean age 77, and 

concluded that the calcium requirement is greater in the 

o ld men than in the young men (1). Davis conducted work 

on the effects of high calcium intakes on the absorption 

of other nutrients. He observed that as dietary calcium 

increases, the percent of absorption decreases, but total 

a bsorption and retention may increase (3). The only con

clusion Ackerman could draw with respect to the influence 

of high calcium intake on protein utilization by humans 

was that with calcium intakes of approximately 0.5-0.8 

percent of the diet, increasing the level of protein, 

favorably influenced the utilization of calcium and protein. 

Hi gh ca l cium intake levels also were noted to increase the 

net retention of calcium but with reduc~d efficiency (1). 



CHAPTER III 

PROCEDURES OF INVESTIGATION 

The p op ulation consisted of fifty-two (42 women and 

10 men ) b etwe e n t he ages of 65 and 75 from Denton and 

Lewisville, Texas . The members of a church senior citizen's 

g roup , the reti r e d faculty and staff of the Texas Wo man's 

University, and ch apters of the American Association of 

Retired Pe r s on s we r e invited to participate because of 

their will i ngn ess to coop e rate with the research staff. 

It must be f ur t her p oi nted o ut that thi s group was not 

randomly selec te d and that the subj~cts were retired pro

fessiona l , e ducation,and busines s leaders whose retirement 

incomes can be e xp e cte d to be high e r than that of mos t 

retired elderly in the United States. 

Dietary 

A dietary interviewe r contacted an d obtained the 

informed consen t o f e ach prop s e c t ive subject (appendi x 1). 

At the initial i n t erview a d ietar y h i story questionnaire 

was completed for each subject (appendix 2) . A three-day 

dietary diary was k ep t by e ach subject. Instruct i on s were 

given to record all food an d drink co n sumed during the 

three day period , taking care t o b e as a c curat e a s possibl e 

when recording amounts of food e aten, metho d o f p r eparati on 

8 
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(including recipes when necessary), and noting meals 

eaten out. Standard rulers and measuring cups were given 

to the subjects to use in estimating amounts of food eaten. 

The interviewers reviewed the intake records and when 

there were questions concerning a food entry the respondents 

were contacted for clarification. The diet records were 

coded according to the United States Department of Agricul

ture Handbook No. 8 (33) and computer analyzed using the 

USDA Tape, with additional information incorporated into 

the data base. 

Clinical 

All participants were examined by a licensed 

physician. Height, weigh~ and tricep skin-fold measure

ments were recorded by technicians. The skin-fold measure

ment was taken with the Harpenden Skin Fold Caliper. The 

skin-fold measurement correlates well with body density 

and can be used as an index of total body fat. The 

physician completed the health-medical history form at the 

physical examination (appendix 3). The primary purpose of 

the physical examination was to eliminate any participants 

who possibly had medical problems .which might adversely 

affect the study. We were not, however, attempting to 

eliminate subjects with chronic conditions often associated 

with the aging process (e.g. diabetes, heart disease, 
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arthritis, etc.), because it is important that the study 

deal with a population with problems typical or common to 

this age group. 

Biochemica l 

Approximately 20 ml of blood were obtained from the 

fasting subje cts by venipuncture. The blood samples were 

analyze d for levels of hemoglobin, hematocrit, total pro

tein , serum albumin, ascorbic acid, folic acid, cholestero l , 

and triglycerides . The cyanmethemoglobin method was 

employed using a spectrophotometer for the determination 

of hemoglobin ( 30). A micro-hemato.cri t method was used 

for the hematocrit determination (24). Total protein and 

albumin were determined colorimetrically by the method 

described by Saifer and Zymous (27) with a modification 

of the biuret r eagent outlined by Gornall (11). Plasma 

ascorbic acid concentration was measured photometrically 

by the method described by Mindlin and Butler (22). Serum 

folic acid was determined with a kit developed by Clinical 

Assays, Inc. A p roc edure by Pearson et al. (25) -was used 

to determine serum cholesterol. Serum triglycerides were 

measured through the use of a kit developed by Sigma 

Chemical Company . 

The samples of the sec ond void urine were tested with 

a dip stick kit for glucose, ketones , protein, pH, and 
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blood for the purpose of screening possible problems which 

might adversely affect the study. 

The values obtained from the various biochemical 

analyses were compared to the dietary data in an effort 

to determine the nutritional status of each subject. 



CHAPTER IV 

PRESENTATION AND DISCUSSION 

Assessment of nutritional status of the group of 

healthy older adults was accomplished by means of dietary 

intake records and biochemical analysis. The clinical 

examination served as a screening tool and not as a means 

to evaluate nutritional status. The body weight of the 

subjects in this study was, however, used to evaluate the 

adequacy of caloric intake. The material presented is 

based on the sample according to sex. 

Dietary Findings 

Since very little is known concerning the minimum 

nutrient requirements for the elderly, values derived from 

other studies were used for evaluation of dietary intake. 

Mean nutrient intake for the group (TWU) was calculated 

according to sex and compared to the 1974 RDA (6), the 

California survey (8-10, 19, 23), and the Glasgow, Scotland, 

survey (19-21). 

In Table 1, the mean nutrient intakes between men and 

women for calories, protein, carbohydrate, cholesterol, 

vitamin A, and iron, for example, vary considerably. 

Limiting the comparison to the mean intakes can be mis

leading . One needs to take into account the sexual dif

ferences with regard to average body size , i.e., hei~ht 

12 



TABLE 1 

SUMMARY OF SELECTED NUTRIE NT INTAKE AND PERCENTAGE OF RDA 

CONSUMED BY 52 ELDERLY BASED ON 3-DAY RECORD 

Mean S.D . RDA % RDA Me an S.D. RDA % RDA - -- -- -
Calories Kcal 2059 466 2400 86 1571 369 1800 87 
Protein gm 87 19 56 155 68 17 46 147 

CHO gm 231 69 186 52 

Sat . Fat gm 34 8 22 8 
Chole sterol mg 461 133 289 94 
Vit . A I. U. 9220 6751 5000 184 6066 3650 4000 152 f---l 

w 
Ascorbic A. mg 112 70 45 249 116 50 45 258 

Niacin mg 18 5 16 111 13 3 12 106 

Rib oflavin mg 1.6 0.7 1.5 111 1.4 0.5 1 .. 1 131 

Thiamine mg 1.2 0.3 1.2 · 97 1.0 0.4 1.0 97 

Sodium mg 2656 594 2184 590 

Potas sium mg _ 2705 839 2283 625 

Phosphorus mg 1317 311 800 165 1104 361 800 138 

Calcium mg 684 268 800 85 706 359 800 88 

I ron mg 14 2 10 135 10 3 10 102 

Males n=l0 Females n=-42 
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and weight. The RDA is based on these differences and 

by comparing the RDA with the percentage of the RDA con

sumed by the TWU group, a better estimate of nutritional 

adequacy can be made. The men in the TWU group exceeded 

the RDA for protein, vitamin A, ascorbic acid, niacin, 

riboflavin, phosphorus ,and iron. The fact that the mean 

calories consumed met 85.7 percent of the RDA probably 

reflects reduced activity without loss of weight. The 

mean weight for the men was 73.5 kg and the mean height 

was 169 cm. This indicates a normal weight for a medium 

build man in this age group. Skin-fold mean for the TWU 

men was 9.7 mm. Allowances for thiamine are based on 

energy intake. A thiamine allowance for adults of 0.5 mg/ 

1000 kcal is recommended. Because there is some evidence 

that older persons use thiamine less efficiently, it is 

recommended that they maintain an intake of 1 mg/day, e ven 

if consumption is less than 2000 kcal daily (6). It can 

be seen, therefore, that the TWU men have an adequate 

thiamine intake based on their caloric intake. The TWU 

women also exceeded the RDA for protein, _ vitamin A, 

ascorbic acid, niacin, riboflavin, phosphorus,and iron. 

The same observations concerning the percentage of the RDA 

for calories consumed can be made for the women. Reduced 

physical activity accounts for the women consuming 87.2 

percent of th e RDA for calories without weight loss. The 
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me an we i ght for the women was 62 kg and the mean height 

was 15 3 cm . This is a normal weight for a medium build 

woman in thi s a ge group. Skin- fold mean for the TWU 

wome n wa s 22 .0 mm. Thiamine intake for the TWU women was 

adeq uate , base d on caloric intake. In comparing the 

calc ium intake o f the TWU group with the RDA it is important 

to note that b o t h sexe s were below t he RDA by 12-1 5 pe r

cen t . 

When the nutrient intakes of the TWU group were com

pared to the RDA a nd th e diets classified according to 

USDA ( 32) and Brown (2), the diets fell into the ca t egories 

shown in Table 2 . It i s important to note that all the 

men wh o se diets we r e fair or poor we re be low the RDA for 

calcium but on l y 72 percen t of the wome n with fair or poor 

diets were bel ow the RDA for calcium. 

A comparison of mean caloric and mean prot e in int ake to 

the RDA i n terms of body weight will show the men and wome n 

nearly the same . The TWU men consume d 1.2 gm protein and 

28 kcal per kg body we i ght a nd t h e TWU women consumed 1.1 

gm protein and 25 k cal per k g body we igh t . In Table 3 the 

comparison between t he TWU g roup and the other studi e s has 

been summarized . The me an caloric i n t a kes were r a ther 

close . The protein intake s we r e a lso close. The Glas g ow 

men consumed more c a l ories than t he othe r men and i t 

amounted to more energy per k g b o dy wei ght b e cause they 
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TABLE 2 

CLASSIFICATION OF DIETARY INTAKE OF ELDERLY SUBJECTS 
BASED ON PERCENTAGE OF RDA CONSUMED 

U. S .D.A. (32)a 

GOOD FAIR POOR 

Male 
n=l0 3 3 4 

Female 
n=43 9 20 14 

BROWN ( 2)b 
EXCELLENT GOOD FAIR POOR 

Male 
n=l0 2 4 3 

Female 
n=43 8 16 10 

aGood refers to intake greater than RDA for all 
nutrients. 

1 

9 

Fair refers to intake below RDA in one nutrient . 
Poor refers to intake less than 2/3 RDA in one or 

more nutrients . · 
bExcellent refers to intake 100 percent of RDA. 

Good refers to intake 67-99 percent of RDA. 
Fair refers to intake 50-66 percent of RDA. 
Poor refers to intake below 50 percent RDA. · 
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TABLE 3 

ENERGY AND PROTEIN INTAKE COMPARISONS 
BASED ON BODY WEIGHT 

RDA TWU CALIF. 

MEAN 
WEIGHT 70 kg 73.5 70.9 
MEAN 
PROTEIN 56 gm 87 76 
PROTEIN 
PER KG 0.8 gm 1. 2 1.1 

MEAN 
CALORIES 2400 2059 2138 

CAL/ KG 34 28 30 

MEAN 
WEIGHT 58 kg 62 63.6 

MEAN 
PROTEIN 46 gm 68 65 

PROTEIN 
PER KG 0.8 gm 1.1 1.0 

MEAN 1685 CALORIES 1800 1571 

CAL/KG 31 25 26.5 

Mean age of TWU group = 72.5 years. 

Mean height for TWU men = 169 cm. 

Mean height for TWU women = 153 cm. 

GLASGOW 

67 

81 

1.2 

2386 

37 

64 

62 

. 97 

1786 

27.9 



18 

were lighter than the other groups of men. The TWU men 

consumed more protein than the other groups but the 

amount of protein per kg body weight was the same as for 

the Glasgow men and only slightly less for the California 

men. The Glasgow women consumed more calories than the 

other women but their energy per kg body weight was only 

slightly higher. The mean protein intake and protein per 

kg rate of the Glasgow women was the lowest of the three 

groups of women. 

Mean cholesterol intake of the TWU group was 461 mg 

for the men and 289 mg for the women both being lower than 

the cholesterol intake of the California men (606 mg) and 

women (487). Mean iron intake was well above the RDA for 

all the men, ranging from 14 mg to 13 mg. All of the 

women were also above the RDA for iron, ranging from 11 mg 

to 10 mg. The Glasgow men were the only group whose mean 

calcium intake excee ded the RDA for calcium. Mean ascorbic 

acid intake was very high in the TWU and California groups 

exceeding the RDA by more than 100 percent. The Glasgow 

group was as much as 30 percent below the RDA for ascorbic 

acid. It would be appropriate to note that the nutrient 

intake standards for adequacy i n the United King~om differ 

from the RDA but the intake data can still be used for 

comparison. The RDA for niacin and riboflavin were 

exceeded by the men and women in the TWU and Glasgow 
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groups but the women were below the RDA for thiamine. 

Here again the relationship of thiamine to energy intake 

should be mentioned to suggest that the thiamine intake 

is not inadequate in terms of total calories. Vitamin A 

intake was very high in the TWU group; the men exceeded 

that RDA by almost 100 percent and the women by 50 per

cent. The Glasgow men and women were below the RDA for 

vitamin A by 6 percent (Table 4). 

The final comparison of the nutrient intakes of these 

three groups shows the distribution of calories. Table 5 

shows that 17 percent of the total calories was supplied 

by protein in the TWU group as compared to 14 percent sup

plied in the Glasgow group and the California men; the 

California women received 16 percent of their calories 

from protein. These figures agree· with the 10-20 percent 

range of calories supplied by protein generally observed 

in the American diet. The calories supplied by carbo

hydrate in the thr ee groups ranged from a high of 48 per

cent in the California men to a low of 41 percent in the 

Glasgow women. These percentages were still within the 

40-50 percent range common to American diets. Generally, 

the calories contributed by fat to the diet were lower 

than the 40 percent common to American diets. TWU women 

obtained 36 percent of their calories from fat while the 

Glasgow women obtained 45 percent of their calories from 
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TA!ILE 4 

COMPAR ISON OF MEAN DIETARY INTAKES OP 3 STUDIES 

RDA TWU(n•53) S.D. CALIF(n=76) S.E. GLASGOW(n•264) S. D. 

CALORIES 
Men 2irno 20 59 466 2138 58 2386 570 
Women 1800 1571 369 1685 58 1786 469 

PROTEIN 
Men sri gm 87 19 76 3 81 22 
Women 46 68 17 65 3 62 18 

FAT 
Men ( 87) • · 9a 3 109 28 
Women (62) 1 70 3 89 24 

CHO 
Men 231 gm 69 (256) 1 272 76 
Women 186 52 (199 ) 1 187 66 

CHOLESTEROL 
Men 461 mg 133 606 41 
Women 289 94 487 27 

IRON 
Men 10 mg 14 2 13.0 0,5 12 . 8 3,5 
Women 10 10 . 2 3 11.0 0 . 5 10 . 0 2 . 7 

CALCIUM 
Men 800 mg 684 268 963 373 
Women 800 706 359 745 256 

ASCORBIC ACID 
Men 45 mg 112 70 35 
Women 45 116 50 30 

THIAMINE 
Men 1. 2 mg 1.2 0.'3 1.1 
Women 1.0 1.0 o.4 0.8 

NIACIN 
Men 16 mg 18 5 17 
Women 12 13 3 12 

RIBOFLAVIN 1. 6 Men 1.5 mg 1. 6 0.7 
Women 1.1 1. 4 0.5 1. 2 

VITAMIN A 4690 Men 5000 I.U. 9200 6751 
Women 4000 6066 3650 3740 

*Obtained by difference 
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fat. There were three individuals out of the TWU group 

(<6 percent) who indicated alcohol was consumed as part 

of their dietary pattern . This was in the form of a 

couple of mixed drinks before the evening meal. The con

sumption of alcohol was not great enough to affect the 

total caloric intake significantly. Other participants 

in the TWU group denied or refused to indicate that alcohol 

was consumed on a regular basis. 

PROTEIN 

CHO 

FAT 

TABLE 5 

DISTRIBUTION OF SOURCES OF ENERGY 
IN 3 STUDIES 

TWU 

17% 

45% 

38% 

MEN 

CALIF. 

14% 

48% 

38% 

GLASGOW 

14% 

45% 

41% 

TWU 

17% 

4 7% 

36% 

Biochemical findings 

WOMEN 

CALIF. 

16% 

47% 

37% 

GLASGOW 

14% 

41% 

45% 

The mean serum nutrient values of the TWU group and 

their correlation to nutrient intake are summarized in 

Table 6. The range of normal serum protein values for 

both sexes was 6.5 to 7.7 gm percent. The TWU women had a 

mean total protein of 7.6 gm percent and t he men had 7.5 

gm percent. The California group by comparison had serum 
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protein values of 6.4 for women and 6.5 for men. The men 

and women in the TWU study had the same mean serum albumin 

of 4.2 gm percent. There was no significant correlation 

between protein intake and serum protein at the P< =.05 

leve 1. 

TABLE 6 

SUMMARY OF SELECTED SERUM VALUES IN 52 ELDERLY 

==--=---=--~--___:::-_:::-_:::-~~-=--=---=---=----=----_---_ -_ -_-_ -_·-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -__ -_ -_ -_ -_-_ -_ -_ -_ -_ -_ -_ -_ 
MALE (n=l0) FEMALE (n=42) 

Mean S .D. Mean S . D. 

PROTEIN gm . 7.5 0.6 7.6 . 5 

ALBUMIN gm . 4.2 0.2 4.2 . 4 

HEMOGLOBIN 15.6 1. 4 14 . 5 1 . 1 

HEMATOCRIT 47 3. 44 3 

TRIGLYCERIDES mg . 92 35 112 4 9 

CHOLESTEROL mg . 2 44 35 26 3 55 

ASCORBIC ACID mg. 1.3 0.5 1. 6 0.4 

FOLIC ACID micro-gm . 9 4 9 6 

The normal hemoglobin value, which range s from 12 -18, 

is influenced by sex and is .usually higher in the mal e . 

This trend was repeated in the TWU Group where the men had 

a hemoglob in of 15.6 and the women 14.5. The California 

g roup was lower with the hemoglobin value for me n at 15.0 
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and for women at 13.5. Normal hematocrit also follows the 

pattern of being higher in men with a range of 37 . 54. The 

TWU men had a hematocrit of 47 and the women 44, both of 

which were lower than the California group with 48 and 45, 

respectively . The TWU men and women varied significantly 

with respect to hemoglobin and hematocrit. No significant 

correlation was determined at the P< =.05 level between 

iron intake and hemoglobin level in both sexes because 

only 3 percent of the body iron stores is in the hemoglobin 

and does not drop until all other iron stores have been 

depleted. 

Serum triglycerides vary widely among individuals but 

consistently between the sexes . The normal range for serum 

triglycerides is 30-135 mg percent fasting . The TWU men 

a ve raged 92 mg percent and the women 112 mg percent . Serum 

triglycerides are greatly influenced by diet. Associated 

with every meal consumed serum triglycerides will peak 

about 4 hours after the meal and return to normal range in 

approximately 12 hours. The amount of .fat as well as 

carbohydrate ingested will cause the serum triglyceride 

level to rise. Serum triglycerides were compared with 

dietary fat and carbohydrate, and the correlation was 

insignificant at the P< =.05 level. 

Serum cholesterol is another normal constituent of t he 

blood . The level of cholesterol in the blood often increases 
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with age; however, this is not considered desirable. It 

is generally considered that serum cholesterol should be 

kept as low as possible and values over 250 mg percent are 

undesirab l e and, in fact, levels under 200 mg percent are 

much preferred. Serum cholesterol levels in the TWU group 

ranged from 244 mg percent for the men to 263 mg percent 

for the women . The California men were lower at 236 mg 

percent , but the women were higher at 273 mg percent. The 

TWU men had a much higher mean cholesterol intake of 461 

mg compared t o 289 mg for the women. Checking the food 

diaries showed that the men consumed more of the foods 

which would increase total dietary cholesterol such as 

eggs and meat. This food selection pattern was also 

reflected in the higher mean protein and saturated fat 

intake for the men. The correlation of se rum cholesterol 

to cholesterol intake was insignificant a t the P< =.05 

level . 

Se rum asc orb i c acid levels above 0.2 mg percent are 

preferred and those below 0.1 mg percent are undesirable. 

The TWU men had a slightly lower serum as corbic acid l eve l 

of 1.3 mg than the women whos e ascorbic acid value of 1~6 

mg. The California men had an as corbic aci d value of 0.7 6 

mg and the women had a serum value of 0.99 mfi. Th e cor

relation of serum ascorbic acid to int ake was . insi~nificant 

at the P < = . 05 le ve l . 



25 

Serum folic acid levels should range between 5-21 

micrograms per ml and the TWU subjects had serum values 

within this range, the men 9 micrograms and the women 9. 

Folic acid intake was not calculated; therefore, it was not 

possible to determine a correlation with serum levels. 



CHAPTER V 

SUMMARY AND CONCLUSIONS -- - -------

In a study of 52 healthy non-institutionalized older 

adults a 3-day diary was used to determine intakes of 

selected nutrients . Calories and thiamine intakes were 

adequate for the activities of the subjects. Both men and 

women exceeded the RDA for all the nutrients except 

calcium. Caloric intake based on body weight also exceeded 

the RDA. Data from the TWU study was similar to the results 

obtained in the other studies cited previously. This 

similarity was encouraging because it indicated a uniform 

trend in that which appears to be at least adequate nutrient 

intake for the older adult, regardless of geographic loca

tion . 

The serum values for the group were within acceptable 

limits with the exception of cholesterol which was high . 

The value of serum nutrient determinations to assess 

nutritional status was limited because of the physical 

adaptation which accompanies aging and the well nourished 

condition of the subjects . 

Overall, these older adults ha ve enjoyed adequate 

nutrition as the results indicate. Calcium was the one 

nutrient which required more attention . The intake of 

calcium was consistently low among both men and women . 
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It has been claimed that calcium deficiency was the prin-

cipal deficiency in the United States . This conclusion 

was based on the comparison of intakes with the RDA. The 

calcium requirement for the elderly is not known and many 

think that because of the many influencing fac to r s on 

calcium requirements for the elderly that balance studies 

alone cannot give the answer. The best e vidence available 

that the r equirement may be considerably lower than the 

current estimates (RDA) is the excellent per formance 

which is seen throughout the world in populations eating 

low calcium diets , provided that other problems nutritional 

or otherwise do not complicate the picture (13). Due to 

the prevalence of degenerative bone disease in the elderly, 

it would appear that further research would be neede d to 

more firmly establish a minimum requirement for calcium 

in the over 65 age group and determine possible relation

ships between calcium needs and bone disorders . 

In addition, convenient, e conomica l, and attractive 

alternate food sources for calcium need to be developed 

for the elderly and others who find milk and milk pro

ducts unacceptable as sources of calcium in their diets. 
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APPENDIX 1 

Human Nutrition Research 
Texas Woman I s Un Ivers I ty . 
Den ton, Texas 7620~ 

I understand that I have been selected for a special study related 

to nutrition a nd phys ical status of adults, and I am willing to 

pa rticipate. It Is my und r~ rstandlng that dietary records will be 

ne e ded, that blood and urine tests wl 11 be made, ilnd that will 

receive ;i full report of the flndin9s, together 1. lth advice on the 

food nP eds a s s hown by th e study. In addition, I under s tand there 

urc 110 an ti cipate d risks Involve d In the study. No medication or 

trc 0 t rnc nt l s p~rt of t his study. 

Signature 

Date 

Location 

Subject Number 
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APPENDIX 2 

Dietary History Questlonnal n: 

I 0# 

1 . Wh u Is your n ame? (PRINT) 
( 1 as t) ( f I r s t ) {ml dJTi) ____ _ 

2. What is you r addres s ? ___ _____ _____________ _ 

) . Te l ephone # ________ ___ _ (Incl ude area code) 

l1. Dat e of interview _____________ _ 

5. Sex of subject: ( c i rc le one) M F 

6 . On you mind tcl 1 lnq me your ag e? 

/ . Arc y o u: 

60 - 611 
65-69 
70-/4 
75 - "/9 
80 - 84 
fl S- 89 
90 + 

Marri ed 
SI n9 1 e 
Wi dowed 
Di vorced 

8. fi re you 1 lvi nci ,:il one7 

Yes 
No 

If Lh c an~we r i ~ ' no' , wi th whom do yoL live? 

9- Wh ~t ty~e of livin y arrangement do you have? 

Ara rt men t 
Condominium 
Pr( v.itr Ho u <;e 

Othc r 

33 
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Oi,~t-ir y Hi s tory Quest i o nn ,:iire 

10. Fo r your mea ls, do you generally 90 to: 

A re s taura nt 
Toke out Food store (e.g. Col Sanders) 
No, prepare my w.eals at home 
Other ( s pecify) 

11 . Are yo u on a special diet? 

Yes 
No 
Somet I mes 

12 . l s this your own diet or did the doctor order lt7 

Se lf 
Doc tor 

Wh e n did the do ctor order the diet? 

\./hat k ind of diet are you on7 

13 . How r t•rJularly do yo u eat a full breakfilst7 

Not us u0 I ly, because 
Eve ry da y, witho ut fa ll 
/\lrnnst ev e ry day 
Some times, wh e n I fo e l like it 
R.rrc ly 
Nr•vc r e.1 1· break f ast 

- ---- -- -- -----

J/1 . \./I r.i t do yo u usually have for lireakfast7 (Hult Ip I~ ilnswers are al lnwed) 

1,
-'· 

Jui c e or fruit Hot or co 1 d ce r_e_a..,.1 ____________ _ 

Eg gs 
Urr:! ad or cake 
Coffee or tea ______________ _ 

Milk or cream --------------
(Please note amount of s ervln9s I.e. sma ll CJ] ,r'., s , slice, bowl full, 
et c .) 

Hnw r e gularly do you eat lunch? 

Not us ually, because 
Every d.iy, without fan-- · 
Almo!>t cvt•ry d,1y 
Su111~1 I 111t1:-, wht·n I fct.'11 11 kl' Ii
R.irc I y 
Nt·ver e ,it l 1111 ch 
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Dielury His tory Questionnaire 

16. What do you usually have for lunch? (Multiple answers are allowed) 

Citrus fruits an d Juices 
Fish, meat, poultry, eggs (and dried peas and beans) 
Green and ye ll ow vegeta bl es/salads 
Dairy products--ml lk, cheese, cream, Ice cream 
Dreads and cereals 
Starches--potatoes, rice, macaroni 
Oesse rt--other than fruit 

Page 3 

Beverage--other than milk, Include any alcohol le beverages such 
as wine 

17. flow regularly do you ea t dinner? 

Not usually, because Every day, without fu'l'l ____________________ _ 

Al most eve ry day 
Sometimes, when I feel like It 
Rarely 
Never eat dinner 

18 . Wh,lt do you usually h.i ve fo r di nner ? (Mu l t i p le answers are a ll owe d) 

Citrus fruits and Juices 

19 . Is this 

20. Do you 

Fl ~h, mea t, po1 il t ry, eggs (and drie d peas and l,eans ) 
Green and yellow veget ,1bl es /sa lads 
D,, i ry produc t '.;--ml 1 k , cheese, cream, Ice crc.1rn 
Ure uds and cereals 
St~rches--potatoes, r ice, macaroni 
Dessert --other than fruit 
Beverage- -other than ml lk, Include any a lcoholic beverages such 

as wine 

your usually meal pattern? 

Yes 
No 

usua 1 ly take a snack or beverage 

No 
Yes , between breakfast-lunch 
Yes, between l unch-dinne r 
Yes, b<.? tween dinner-bedt ime 
Ye~ , other (specify) 

between meals? 

21. Whut do you usually have for your snack (specify) 



36 

Di f.' t <1 ry Hi<;tn,-y Question na ire 

77.. \./,, 11ld you s,1y your app?.tltc Is poor , f ,1 lr, good, too good? 

Poor 
Fa I r 
Good 
Too good 

23 . Has this been on ly recent ly, during the past year, or most of your 11 fe7 

Recent l y 
Past 
Hos t of 11 fe 

21, . Would you sr1 y y ou ha ve been qa lnln g we ight, s tayin g the same, or losing weight 
over the pa s t two years ? 

2 ,. 
). 

Gainl1111 
St ayin q t he same 
Lo s in g 

\./ 0 1ild you nrlnd tc l 1 Ing me your rel l g l on 7 __________________ _ 
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Oi Ptary History Questlonnatre 

INTERVIEWER'S EVALUATION 

1. What ls the race or et hn ic group of the respondent? 

White (anglo-Saxon) 
Spanish speaking 
German 
Russian 
Other 
Don I t know 

2. What lang uages are spoken fluently? 

English 
Yiddi s h 
Sp;inlsh 
German 
Russian 
Other 

). In your opinion, does the res pondent appear to be: 

Confused 
Depresse d 
Upset 
Pleasant and cheerful 

Page 5 

4. Please describe In your own words your Impression of the respondent. 

SI gned : ____________ _ 
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HEALTH/MEDICAL HISTORY 

1. In general, how would you rate your health? 
( ) Excellent 
( ) Good 
( ) Fair 
( ) Poor 

2. Have you had a general medioal cheok-up in the past year? 
( ) Yes 
( ) No 

J. Have you had to be 1n the hospital any time during the laat 
two years? 

4. 

6. 

( ) No 
( ) Yes 

If "Yes, 11 why were you hos pi tali zed? _________ _ 

How long were you hospitalized.? ____________ _ 

What i llnesses have you had 1n the last 6 months? 

I am going to read a 11st of common illnesses. 
whioh of these illnesses or sicknesses you have 
time: 

Please tell me 
at the present 

( ) 
( ) 
( ) 

~ ~ 
l l 

arthritis 
crippled hands or legs 
heart trouble 
high blood pressure 
stoma.ch trouble 
oough all the time 
headaches 
fainting spells 

shortness ot breath 
diabetes or 11eugar 11 probleu 
kidney troubles 
liver disease or Jaund1oe 
prostate trouble (men only) 
feet or legs swelling 
akin problems 
allergies (1.e., food) 

To your knowledge, has anyone in your immediate family had.a 
( ) heart trouble ( ) No 
( ) high blood pressure( ) No 
( ) diabetes · ( ) No 

If 11Yes, 11 please indicate relat1onahipa (heart trouble) ____________ _ 
(high blood pressure) ___________ _ 
(diabetes) ________________ _ 

7. Are you presently taking aiv medications, drugs or vitamin/ 
mineral supplements? 

medications or drugsa Yes No Wh1oh one(s) ? ______________________ _ 
How often? ________________________ _ 

vi tam1n ( e) or mineral (s) 1 Yes No Which one(s)? _____________________ _ 
How often? ________________________ _ 
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8. I am going to read a list of activities or forms of exercise. 
Please toll me in which ones, if any, you engage--and how 
often, 

walking 
golf 
tennis 
dancing 
swimming 
housework 
gardening 
bowling 
other (specify) ____ _ 

How often 

9. Have you ever donated your blood? ) Yes ( ) No 
If "Yes, 11 when was the last time you donated blood? ____ _ 

PHYSICIAN'S EVALUATION 

1. What 1s the general physical condition of the respondent? 
Strong 
Fairly strong 
Somewhat unsteady and feeble 
Very unsteady and feeble 
Ill 
Seriously 111 

2. Does the respondent have any marked physical disability? 
( ) No ( ) Yes (describe) __________________ _ 

J. Do you think the respondent is strong enough to give blood? 
{ ) No 
( ) Yes 

4~ Does the person interviewed. appear to be, 
( ) Confused ( ) No 
( ) Depressed ( ) No 
( ) Upset ( ) No 

5. Describe your impression of the respondent and anything else 
you think is of medical s1gn1fioanoe. ___________ _ 
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Physical Exam 

BP Sklnfold ---------------
Pu 1 se Ht ____________ _ 

Wt ----------------

HEENT 

Neck 

Chest 

Heart 

Abet 

Ext 

--------------------------------

Skin------------ -------------- - -------

Date Physlc1an 




