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ABSTRACT 

This study sought to research the food consumption habits of 

the elderly and to see what differences, if any, existed in nutrient 

intakes among three ethnic groups. One hundred subjects ranging in age 

from 60 to 97 participated in this study. The ethnic groups represented 

in this study were Mexican, black, and white. One-way analysis of 

variance found that whites had the highest mean intakes for all the 

nutrients. Mexicans had higher intakes than blacks but lower than 

whites. All three groups, however, met or exceeded two-thirds of the 

RDA for most nutrients. 

The results of the anthropometric measurements showed that men 

and women were overweight to some extent. White men were heavier than 

black or Mexican men, and black women were heavier than Mexican or 

white women. Two major nutrition surveys, the Ten-State Nutrition 

Survey and the HANES Survey corroborate the results of this study. 

Significant differences were also found when comparing the 

nutrient intakes of those who consumed alcoholic beverages and those 

who did not. Those who consumed at least one drink had higher mean 

intakes for all nutrients than those who did not. 

vi 



CHAPTER 1 

REVIEW OF LITERATURE 

Introduction and Background 

The proportion of elderly residing in the United States has 

increased steadily. The 1980 Population Census, conducted by the U.S. 

Department of Commerce, estimated that there were 35,629,844 Americans 

60 years of age and older residing in the country. This group was 

presented according to the following ethnic classifications: (1) 89 

percent or 31,918,010 are white, (2) 8 percent or' 2,956,560 are black, 

and (3) 2 percent or 1,029,699 are of Spanish origin* Moreover, of the 

above total population, 42 percent or 14,971,980 are male and 58 percent 

or 20,657,936 are female. The census report showed that there were 

431,762 elderly residing in the State of Arizona alone. Ethnic classi

fications, however, were not available for the population over the age 

of 60; only the totals in each ethnic group were provided. Because 

this study focuses on the State of Arizona, it is appropriate to note 

the following totals: whites 2,201,039, blacks 71,320, and Hispanics 

434,369. Of the white population 1,076,189 are male and 1,124,850 are 

female. Of the black population 35,960 are male and 35,360 are female. 

Of the Hispanic population 215,599 are male and 218,770 are female. 

Nutrition Programs 

The proportional increase of the elderly in the U.S. has wit

nessed a paralleled increase in the attention given to the welfare of 

1 
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this group. Of particular concern has been the nutrition of this seg

ment of the population. Under the Older Americans Act (DHEW Pub. 1972), 

various nutrition programs were implemented under the auspices of the 

Administration of Aging. The most prominent of these programs, perhaps, 

was the Title VII National Nutrition Program. As reported by Wells 

(1973), the program was designed to serve those individuals who are over 

60 (including their spouses regardless of age), who do not eat adequate

ly because (1) they cannot afford to do so, (2) they lack the mobility 

to shop, (3) they lack the skills required to prepare proper meals, or 

(4) they have no initiative to eat alone. Wells also noted that the 

program provided meals to minorities, the socioeconomically disadvan

taged, and to senior citizens. The Title VII Program, however, was not 

a "meals-on-wheels" since its primary thrust was to provide meals in a 

congregate setting. As reported by Greene (1981), the program provided 

the elderly, and particularly those with very low incomes, with nutri

tious meals at a minimal cost. These were made available in senior 

centers and other public or private facilities which provided social and 

supportive services including nutrition and consumer education; health 

and welfare counseling; information and referral; health services; es

cort, transportation, and outreach services. 

Physiological Changes 

Some of the more pertinent studies in nutrition of the elderly 

have looked into the physiological changes that occur with aging and 

how these changes affect the nutritional status of the elderly. 

Schlenker et al. (1973) note a number of factors that determine the 
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health and longevity of older people. They hold that although the 

individual has little control over some of these factors (e.g., 

heredity), some factors can be changed, whereas others are subject to 

public health measures, such as the quality of air and water. Accord

ing to Schlenker et al., some factors are subject to personal control, 

such as whether the individual smokes or not, eats properly, or engages 

in substantial physical activity. 

The quality of the diet is recognized as being very important 

in determining the nutritional status, of the elderly. Issues pertaining 

to nutrition and aging were discussed at a conference sponsored by the 

National Institute on Aging (1978). According to the Institute 

Proper nutrition may spell the difference between active, pro
ductive old people and those who are physically and emotionally 
disabled and in need of frequent medical attention, hospitali
zation and institutionalization. Nutrition is a cornerstone of 
preventive medicine—adequate diet throughout life, including 
the later years, is an effective means to maintain good health 
and minimize degenerative changes in old age (1978, p. 120). 

On the basis of the above quote, then, it is implied that proper 

nutrition should begin at birth. Good nutrition should play a very 

important role in a person's formative years and throughout his/her 

life. As a person ages most of his/her physiological body functions 

decline; among these are lean body mass, resting metabolic rate, physi

cal activity, and many others (Christakis, 1973; Munro, 1980, 1981). 

The same authors noted that because aging is associated with declining 

physiological functions, the caloric intake of the elderly must be less 

than that of their previous years. 
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Nutrient Needs 

The elderly still require certain levels of essential nutrients 

as specified by the Committee on Dietary Allowances. The Recommended 

Dietary Allowances of such nutrients were determined on the basis of 

available scientific knowledge, to be adequate to meet the known nutri

tional needs of practically all healthy persons (Food and Nutrition 

Board/National Research Council, 1980). Thus, according to Harper 

(1978), the RDAs have been established for healthy people, the popula

tion as a whole. He adds, however, that they do not take into account 

the segment of the population which may not be healthy; the RDAs do not 

cover nutritional needs that have been altered as a result of disease, 

stress, chronic use of certain drugs, or other factors which may inter

fere with the health of an individual. 

For the most part, the exact nutrient needs of the elderly are 

not known. To date, the RDAs established for adults are divided into 

two age categories: (1) for those individuals from 23-50 years of age 

and (2) for those individuals over the age of 50 (Munro, 1981). Appar

ently, limited research has been carried out regarding the nutrient 

needs and requirements of the elderly. No doubt, it would seem almost 

imperative that more attention be given to this issue. The assumption 

that the nutrient needs of someone at age 51 are the same as those of 

someone at age 80 seems naive. Indeed, this issue deserves a consid

erably greater research effort. Among the numerous factors which con

tribute to inadequate diets in the elderly and hence malnutrition are 

low income, isolation, and loneliness, apathy and depression, and poor 
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dietary habits (Rao, 1973; Krehl, 1974; Brin, 1978; and Windsor, 1979). 

These factors, the authors noted, could be due to ignorance as to what 

constitutes a well-balanced diet, the inability to prepare food, and 

chronic illnesses which limit the person's mobility and his/her capacity 

to take care of themselves. 

Diseases Resulting From Malnutrition 

The majority of elderly people have one or more chronic ill

nesses, such as atherosclerosis, digestive upsets, rheumatologic dis

orders, alcohol addiction, lack of teeth or poorly fitting dentures, 

and many other medical and psychological problems (Krehl, 1979). 

According to Todhunter and Darby (1978), there are many other disorders 

resulting from malnutrition, such as iron deficiency anemia, macrocytic 

anemias, folic acid deficiency, and vitamin B12 deficiency. They add 

that specific nutrient deficiencies are avitaminoses, protein defi

ciency, underweight, and overweight. Diseases which are influenced by 

nutrition are diabetes, hypertension, cardiovascular diseases, and 

osteoporosis. Again, the authors contend, it should be emphasized that 

adequate nutrition is a must for surviving and maintaining adequate 

health throughout life. 

Congregate Meal Programs 

Kohrs (1979) conducted an extensive study of the congregate 

meals program. She concluded that nutrition programs need to be care

fully planned and conducted in order to achieve their desired objec

tives. She added that nutrition for older persons can provide knowledge 
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for selecting, storing, and preparing the foods that will give health

ful, balanced diets. 

Kohrs et al. (1978, 1979) examined the Title VII Nutrition 

Program in central Missouri and its contribution in meals to the total 

day's nutrient intake for older Missourians. They noted that a goal of 

this nutrition program was to improve the participants' nutritional 

health. A major aspect of this program was the provision of a nutri

tious meal in a congregate setting. The results of these studies indi

cated that the nutrient intake was greater for those who ate at the 

meal site than for those who did not. Although the guidelines required 

that only one-third of the allowances for each nutrient be included in 

each meal, the nutrient content of the menus exceeded this amount. The 

overall quality of the diet was associated with the frequency of par

ticipation in the program. 

Grandjean et al. (1981) conducted a study to determine the 

nutritional status of elderly subjects participating in a congregate 

meals program. Various tools, such as anthropometric measurements, 

24-hour recalls, and biochemical determinations were used to determine 

the nutritional status of 30 volunteers, of whom 19 were women and 11 

were men.. Ninety-three percent of the participants consumed diets^ that 

provided at least 70 percent of the RDAs, and 7 percent consumed diets 

that were rated as "poor." Moreover, the incidence of obesity was high, 

12 percent of the women and 78 percent of the men being 119 percent 

over their ideal body weight. 
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Greger et al. (1977) conducted a study at a congregate meal 

setting of which only 44 of the original 56 subjects completed the 

study. The nutrient intake of the participants was approximately that 

suggested by the RDAs, except for zinc. Fifty-nine percent of the 44 

subjects consumed less than two-thirds of the RDA for zinc. These sub

jects consumed over half of their allowances for eight nutrients at the 

meal site. Hair analyses were performed to measure the zinc levels in 

all subjects. Of these, 11 percent had hair zinc levels below 100 meg. 

per gram. However, none were below 70 meg. On this basis, then, none 

could be classified as zinc deficient. 

Vitamin Studies 

Nutritional inadequacy, more often than not, will result after 

a long period of poor food consumption. Many studies have been con

ducted which show that the elderly are at risk for vitamin deficiencies. 

Brin et al. (1964, 1965) carried out a number of such studies; among 

these was one which evaluated the nutritional status of ten men living 

in a home for the elderly. They found that four of these had low thia

min intakes. In another study, with a larger sample of 234 noninstitu-

tionalized elderly, Brin et al. found that the elderly's diets were 

better than those who were institutionalized, although it was low in 

some vitamins. Both of these surveys were done in the sixties. More 

recent studies on vitamins, however, have been carried out. 

The Ten-State Nutrition Survey (1968-1970) found that persons 

aged 60 and over consumed less food than was needed to meet the nutrient 

standards for age, sex, and weight. In addition, many of the vitamin 



intakes were not adequate. Among these, vitamin A was inadequate in 

2.1 percent of the women, ascorbic acid was inadequate in up to 13.6 

percent of the men, thiamin was inadequate in A.8 percent of the entire 

group, and riboflavin was inadequate in 6.5 percent of the group. 

Macleod et al. (1974) conducted a study on 77 men and 187 women 

who were over the age of 65 and living at home- Seven-day records were 

used to assess the adequacy of the nutrients. Of all the vitamins 

assessed, two were found to be low-. Ascorbic acid was found to be low 

in 5 percent of the elderly population, whereas the rest was marginal. 

Vitamin D intakes were also low-. The intakes of all the other vitamins 

were found to be adequate, except for a small number of people. 

Mineral Studies 

Other studies have been conducted to examine the adequacy of 

minerals in the diet. Harrill et al. (1976) surveyed 60 women living 

at home or in institutions. The foods they consumed on the whole pro

vided two-thirds of the RDAs. However, they found calcium to be low 

among 53 percent of the women. Although many liked milk or foods which 

provided calcium, they largely preferred to consume other foods. 

Macleod et al. (1975) found low calcium levels among 77 men and 

187 women. Other minerals, however, were found to be at adequate levels. 

The investigators noted that inadequate calcium in the diet led to many 

health problems, such as osteoporosis, which is very prevalent among 

postmenopausal women. This disease leads to fractures of the hip, neck, 

vertebrae, and femurs. Even though it is not reversible, osteoporosis 

can be alleviated by calcium supplementation (Albanese, 1978). 
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Other Studies 

In a study by Elsborg et al. (1983), 403 elderly persons re

siding in their homes were found to have low vitamin and mineral intakes. 

Regarding the vitamins, folacin was low in 18 percent of the group, 

vitamin D was low in 62 percent, vitamin B6 was low in 83 percent, 

ascorbic acid was low in 24 percent, thiamin was low in 10 percent, 

vitamin A was low in 14 percent, and vitamin B12 was found to be low in 

3 percent of the group. In addition, those minerals found to be de

ficient were zinc, low in 87 percent of the group; iron, low in 7 per

cent; and calcium, low in 9 percent. They concluded that the elderly 

should be considered a vulnerable group with respect to the intakes of 

vitamins and minerals. 

According to Rao (1973) the elderly need to be educated in 

nutrition relative to their special needs* He noted that food products 

that were easy to prepare could be a real blessing to the elderly, 

particularly if such products are nutritious, clearly marked, and fairly 

inexpensive. Rao holds that the general qualifications of an ideal 

food for the elderly are as follows: 

(1) acceptable and readily available, (2) cheap and processed 
from local ingredients, (3) easy to prepare quickly, (4) 
appetizing and amenable to mastication and digestion, (5) 
will keep well even under poor conditions of storage, (6) 
can b« mixed easily with other foods, (7) can be used in 
liquid form, as a drink for tube feeding, and (8) is rich 
in proteins, minerals, essential elements and calories. 

Noninstitutionalized versus Institutionalized 

A number of other studies have been conducted comparing the in

takes of institutionalized elderly with the intakes of the 



noninstitutionalized. One such study, carried out by Brown et al. 

(1977), focused on 23 independent elderly and 20 institutionalized 

elderly. The investigators found that the diets of- the institutional

ized were adequate except for energy and thiamin. Those living inde

pendently, on the other hand, consumed a mean intake of more than 

two-thirds of the RDAs for all nutrients. Brown et al. concluded that 

the elderly living at home consumed better diets than those living in 

a nursing home. Completely different results were obtained in Reid 

and Miles' (1977) study of 50 elderly living at home.. This study, 

which was conducted in Ontario, Canada, found that 90 percent of the 

subjects had diets falling below the Canadian Dietary Standards (1964). 

The nutrients least provided for the elderly's diets were calories, 

vitamin A, and ascorbic acid. 

Techniques for Collecting Dietary Information 

According to Beaton et al. (1979), one of the most widely used 

techniques to collect dietary information is the "24-hour recall." The 

logistic simplicity of this technique has made it very popular. It is 

generally agreed that for large groups of subjects, well-conducted 

"24-hour recalls" provide accurate estimates of group average intakes 

comparable to those obtained with more sophisticated techniques. Hanlon 

and Kohrs (1978) agree that it is a simple and rapid method with most 

of the same advantages as one-day records. 

Madden et al. (1976) contend that the "24-hour recall" gives 

questionable results when used as a technique for obtaining the mean 

diet of a select population. However, they reported that it is a valid 



instrument for assessing the dietary differences between groups. 

Gersovitch et al. (1978) conducted a study designed to test the inter

nal validity of both the "24-hour recall" and the "7-day food record." 

They carried out the test among a group of noninstitutionalized elderly 

who were participating in congregate meals programs. The internal 

validity of the technique was assessed by comparing reported intakes 

with unobtrusively obtained data in actual intakes. Paired t-tests 

results for the "24-hour recall" and the "7-day food record" suggested 

that both methods provided somewhat equally accurate estimates of the 

mean intake. The regression validity of the technique suggested that 

the recall was prone to over-reporting low intakes and under-reporting 

high intakes. 

As indicated in the literature reviewed herein, the elderly do 

not obtain the proper amounts of nutrients required for the proper 

physiological body functions. No doubt, many of these people are unable 

to buy the proper foods because their incomes are too low. An option 

that may not be quite as costly, however, would be a vitamin and mineral 

supplementation. 



CHAPTER 2 

METHODS AND PROCEDURES 

The purpose of this study was to research the food consumption 

habits of the elderly from three different ethnic groups. A basic 

objective was to gain some insight into the nutritional adequacy of the 

food intake by the particular ethnic groups. 

One hundred subjects participated in this study ranging in age 

from 60 to 97 years* These subjects were recruited from senior citizen 

centers, walk-in clinics, and several elderly housing units. The sub

jects were from three self-reported ethnic groups: 36 Mexican-Americans 

with 14 being men and 22 being women, 11 blacks with 4 being men and 7 

being women, and 53 whites with 19 being men and 34 being women. Par

ticipation by all subjects was on a voluntary basis. 

Methods of Data Collection 

Structured Interview 

The main instrument used to collect data in this study was a 

structured interview. According to Isaac and Michael (1980, p. 96), 

this technique follows a well-defined format consisting of objective 

questions, "allowing clarification and elaboration within narrow 

limits." They added that structured interviews are factually oriented, 

targeted at specific data, and brief in content. Isaac and Michael also 

noted that "structured interviews are suitable when accurate and 

12 
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complete information from all respondents is important and when the type 

of information sought really fits readily into a structured inquiry." 

Finally, the structured interview was particularly useful in this study 

because it made it possible to ensure good communication between the 

subject and the interviewer. 

Ques tionnaire 

The questionnaire format used in this study is shown in Appendix 

A. The approach taken to designing this format was guided by Christakis' 

"Dietary Questionnaire for Adults and Adolescents" (see Appendix D in 

Christakis, 1973). In completing the questionnaire the basic approach 

was to have the subjects answer questions concerning their (1) actual 

living conditions, (2) food consumption habits, (3) medications, (4) 

health, and (5) other pertinent information. In all cases the data for 

each questionnaire format were obtained directly from the subject; all 

question and answer sessions were carried out with the same interviewer. 

Each subject was interviewed individually for a period of approximately 

45 to 60 minutes. Some were conducted at the subjects' houses whereas 

others were carried out in senior citizen centers and walk-in clinics. 

The questionnaires were available in both English and Spanish, and the 

interviews were conducted depending on the language proficiency of the 

subject. Before proceeding with each interview the subject was asked 

to read and sign a "Subject's Consent" form (Appendix B). 

Food List 

Shown in Appendix C, this food frequency list was used to gather 

information on the number of times per week a particular food item was 



consumed. This list included those food items that are considered very 

popular among the ethnic groups studied. In addition, the list took 

into account the food types that are common to the Southwest. The food 

items were compiled from sample lists provided in Christakis (1973). 

Diet Recall 

A "24-hour diet recall" was also conducted during the interview. 

The recall format is shown in Appendix D. The diet recall was for all 

meals, snacks, and drinks consumed for the previous day, beginning with 

the morning and ending with bedtime. The diet recall designed in this 

study was compiled from information available in Christakis (1973). The 

"24-hour diet recall" inquired about the time and place the food was 

eaten, food consumed, method of preparation, and the quantity eaten. 

The recall also sought to determine if the intake for that day was 

typical. If it was not, the subject was asked to give a more typical 

intake. 

Anthropometry 

Several anthropometric measurements were taken of the subjects. 

These included weight, height, triceps skinfold, and arm circumference. 

In addition to being easy and simple to perform, anthropometric measure

ments indicate the nutritional status of the individual. According to 

Jelliffe (1966), weight is the anthropometric measurement most often 

used.. The subjects were weighed using hospital scales at the clinics; 

when these were not available, a regular bathroom scale was used. The 

subject's weight was then compared to a "standard value" weight for 
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his/her height, according to the prescribed guidelines of the Recom

mended Dietary Allowances, ninth edition, 1980. The subject's height 

was measured with the hospital scales; when these were not available, 

a measuring tape was used. 

In this study, the instrument used to measure the triceps skin

fold were skinfold calipers. A variety of such instruments have been 

devised and used in studies of this nature. Twelve of the subjects were 

initially measured with an adipometer skinfold caliper, which was de

veloped by Ross Laboratories. This is a plastic instrument which gives 

the measurement of body fat.. The Lange skinfold caliper, however, was 

used most extensively in this study. This instrument is made of light

weight metal and glass and is larger in size than the adipometer instru

ment. The Lange skinfold caliper is manufactured by Cambridge Scientific 

Industries, Inc. Comparisons were made using both instruments, and no 

differences were found. 

The site used for measuring the triceps skinfold was the mid

point between the tip of the shoulder and the tip of the elbow 

(Jelliffe, 1966). A basic requirement in this process was that the 

subject's arm be hanging in a relaxed position at his/her side. Next, 

the skinfold parallel to the upper arm was picked up between the thumb 

and the forefinger of the left hand. The subject was then asked to 

flex his/her arm to assure that no muscle had been grabbed in the pro

cess. The skinfold caliper was applied by pinching the skin and making 

a reading once the needle remained motionless. Various readings were 

taken to obtain an average, which is conventionally used in these pro

cedures . 
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The instrument used to measure the arm circumference was a light 

carton measuring tape provided by Ross Laboratories. As in the triceps 

skinfold, the site for measuring the arm circumference was the midpoint 

between the tip of the shoulder and the tip of the elbow (Jelliffe, 

1966). The measuring tape was placed firmly around the subject's arm 

while it hung freely, permitting the measurement to be taken. Once 

taken, the anthropometric measurements (see Appendix E) were then com

pared to the "standard value" for nutritional status determinations. 

Analysis of Data 

Each item on the 24-hour diet recall was coded for computer 

processing using a Dietary Nutrient Guide file, as addressed by 

Pennington, 1976. A nutrient analysis program for the 18 nutrients 

and percentages of the RDA, which will be discussed further on, was 

used to calculate the total daily intake and the nutrient intake. The 

computer program used was developed at the University of California, 

Berkeley and is titled the "Mini-List Foods." The nutrients analyzed 

were energy (kilocalories), protein, and various minerals and vitamins. 

Data were analyzed using food values of portions commonly used, as 

addressed by Church and.Church (1975). 

One-way analysis of variance was performed to determine the 

statistical significance of the groups in relation to nutrient intake. 

Least significant difference tests (.05) were done to determine signifi

cantly different means. Results are given for the intake of all nu

trients according to sex and group. Additional data collected in this 

study T/ere age, education, marital status, and work. However, only 
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those independent variables which showed significance are presented and 

discussed. Those which were thought to show some significance are also 

presented. 

Subjects were classified as being overweight, underweight, and 

at their ideal weight for their height, as advised by the Committee on 

Dietary Allowances of the National Research Council. The equation used 

to calculate for the results was 

current body weight _ ^ 
ideal body weight 

The average arm circumference and triceps skinfold were also 

calculated and compared to the "standard values" (Jelliffe, 1966). This 

also was an indicator in classifying the subjects as being overweight, 

underweight, or at their ideal weight. 



CHAPTER 3 

RESULTS AND DISCUSSION 

One hundred subjects ranging in age from 60 to 97 years with a 

mean age of 73 participated in this study. As shown in Table 1, these 

subjects were from three major ethnic groups: Mexicans, whites, and 

blacks. The Mexican group consisted of 22 females and 14 males, the 

white group of 34 females and 19 males, and the black group of 7 females 

and 4 males. 

Means and standard deviations for daily dietary calories, pro

tein, and six minerals are listed in Table 2 by ethnic groups. Of the 

three ethnic groups, whites had the highest mean intakes for all these 

nutrients with the exception of iron, which was highest among the Mexi

cans at 10.8 mg. 

Table 3 summarizes percentages for these same nutrients. As 

far as percentages of the RDA for these nutrients, all the groups ex

ceeded two-thirds of the RDA, 66 percent and above. The exception to 

this was for the mineral zinc which was deficient in the Mexican, white, 

and black groups with 56, 64, and 60 percent respectively. The black 

group was also below the RDA in magnesium at 56 percent. 

The three groups had over 100 percent of the RDA in protein 

and phosphorus» with Mexicans at 116 and 112 percent, whites at 125 

and 132 percent, and blacks at .106 and 115 percent, respectively. Iron 
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Table 1. Number of Participants by Ethnic Group and Sex 

Ethnic 
Group 

MEXICAN WHITE BLACK 

Sex Female Male Female Male Female Male 

Number of 
Subjects 

22 14 34 19 7 4 

Total in 
Group 

36 53 11 

Average Age 74.4 74.6 72 

Range of Ages 60 - 89 60 - 97 63 - 76 



Table 2. Mean Nutrient Intake of the Elderly by Ethnic Group 

Mexican (36)^ White (53) Black (11) 

Nutrients 

Mean • 

Intake Ranges 

Standard 

Deviation 

Mean 

Intake Ranges 

Standard 

Deviation 

Mean 

Intake Ranges 

Standard 

Deviation P-value' 

Energy (kcal) 1384 480-2779 601 1471 544-3371 571 1429 344-2490 656 .423 

Protein (gm) 59 16.5-154.1 29.3 62 18.3-109 26.3 53 12.6-90.6 27.5 .439 

Calcium (mg) 594 90-1783 422 684 95-1870 426 610 155-1052 287 .543 

phosphorus '(mg) 992 224-2440 476 1053 318-2511 467 922 260-1809 473 .475 

Magnesium (mg) 217 49-576 113 227 68-492 97 ' 203 40-375 113 .674 

Iron (mg) 10.8 3.4-21.4 5.0 10.2 2.7-27.2 4.5 8.8 3-14.7 4.1 .536 

Zinc (mg) 8.2 2-23.1 5.0 9.7 2-21.5 4.3 8.9 1.9-18.7 5.5 .342 

Iodine (ug) 69 24-149 31.0 90 25-170 36 71 20-171 43.3 .009 

^Number of subjects in parentheses 

2 
Value for treatment comparison by ethnic group 

ro 
o 



Table 3. Percentage of Nutrients by Ethnic Groups 

21 

NUTRIENTS Mexican (36)^ White (53) Black (11) 

Energy (kcal) 67 74 70 

Protein (gm) 116 125 106 

Calcium (mg) 73 85 76 

Phosphorus (mg) 122 132 115 

Magnesium (mg) 74 72 56 

Iron (mg) 105 102 88 

Zinc (mg) 56 64 60 

Iodine (ug) 75 95 77 

1. Number of subjects in parentheses 
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was 105 percent for the Mexicans and 102 percent for the whites. Again 

it was over 100 percent of the RDA. 

Table 4 presents the means and standard deviations for ten 

vitamins. Of these the white group had the highest mean intake for all 

nutrients except for vitamin D, vitamin C, and vitamin E. The Mexican 

group had higher mean intakes for vitamin D at 175 I.U. and vitamin C at 

81 mg. The black group had a higher mean intake of vitamin E at 5.4 

I.U. 

Table 5 presents the percentages of vitamin adequacies for the 

three ethnic groups. They are above two-thirds of the RDA for most of 

the nutrients. The nutrients which fall below the RDA are the same for 

all the groups. These are vitamin D, vitamin E, vitamin B6, and fola-

cin. The black group, however, almost meets the RDA for vitamin E at 

63 percent and folacin at 65 percent. All groups had over 100 percent 

of the RDA for vitamin C, and the white group also exceeded the RDA for 

riboflavin at 108 percent and vitamin B12 at 105 percent. 

According to these results, as far as nutrient intakes by the 

ethnic groups, whites had the highest mean intakes for all nutrients. 

This compares to two other studies: the Ten-State Nutrition Survey 

(1968-1970) and the First Health and Examination Survey (HANES, 1975). 

These studies showed that whites had higher mean intakes for most nu

trients with blacks having lower intakes- Spanish-Americans in the 

Ten-State Nutrition Survey had higher intakes than blacks. This group 

included Mexican-Americans, Puerto Ricans, Cubans, and others of His

panic descent. Therefore, the comparison to Mexican-Americans in this 



Table 4. Mean Nutrient Intake of the Elderly by Ethnic Group 

Mexican (36)* White (53) Black (11) 

Nutrients 

Mean 

Intake Ranges 

Standard 

Deviation 

Mean 

Intake Ranges 

Standard 

Deviation 

Mean 

Intake Ranges 

Standard 

Deviation P-value' 

Vitamin A (IU) 4004 40-12293 3541 6391 470-32213 6790 4194 631-11958 3795 .16 

Vitamin D (IU) 175 0-2447 408 140 0-618 128 117 25-341 89 .84 

Vitamin E (mg) 3.9 .4-17 3.3 4.5 .5-20.6 3.7 5.4 .8-25.1 6.9 .58 

Vitamin C (mg) 81 0-222 79.5 73 3-314 61 68 0-145 53 .64 

Thiamin (mg) .85 .18-2011 .46 .91 .26-2.1 .41 .83 .18-1.4 .36 .66 

Riboflavin (mg) 1.11 .3-3.2 .61 1.32 .36-2.69 .63 1.11 .34-1.91 .53 .19 

Niacin (mg) 12.0 3.4-33.3 7.4 12.9 3-28.8 6.4 10.1 1.7-21.1 6.1 .35 

Vitamin B6 (mg) 1037 201-3278 606 1133 308-8636 520 916 140-1601 523 .33 

Folacin (mg) 100.7 12-329 82 122 27-251 62 103.9 25-188 64 .29 

Vitamin B12 (mg) 2.86 .4-9.5 1.9 3.03 .08-7.57 1.9 2.18 .09-5.95 1.9 .24 

^Number of subjects in parentheses 

2 
P-value for treatment comparison by ethnic group 

fo 



Table 5. Percentage of Nutrients by Ethnic Group 

Nutrients Mexican (36)^ White (53) Black (11) 

Vitamin A (IU) 94 146 93 

Vitamin D (IU) 43 35 30 

Vitamin E,(mg) 42 52 63 

Vitaminr C (mg) 176 159 152 

Thiamin (mg) 78 . 84 77 

Riboflavin (mg) 85 108 91 

Niacin (mg) 85 105 74 

Vitamin B6 (ug) 51 57 46 

Folacin (ug) 49 61 65 

Vitamin B12 (ug) 94 105 82 

1. Number of subjects in parentheses 



study may not be accurate. Almost all of the nutrient intakes in this 

study met or exceeded two-thirds of the RDA which was similar to the 

results from the Ten-State Nutrition Survey. 

A study conducted by Greger and Sciscoe (1977) found that blacks 

(n = 23) had higher mean intakes for all nutrients than whites (n = 23). 

The mean intakes were higher in energy, protein, calcium, phosphorus, 

iron, zinc, vitamin A, riboflavin, niacin, and ascorbic acid. Both 

groups exceeded the RDA for all these nutrients. However the data for 

this study did not agree with Greger and Sciscoe's results but agrees 

with the Ten-State Nutrition Survey and the HANES Survey. 

Table 6 presents the means and standard deviations for energy, 

protein, and six minerals by sex. Of the two groups, men had higher 

mean intakes for all nutrients as opposed to women. However, when com

paring the mean intakes as percentages as shown in Table 7, both the 

men and women had mean intakes above 66 percent of the RDAs for all the 

nutrients. With the women, zinc was the only deficient mineral at 56 

percent of the RDA. 

Table 8 presents the means and standard deviations for the ten 

vitamins by sex. Men had higher mean intakes for all the nutrients than 

the women. This is not surprising due to the fact that men consume 

more than women. However, when comparing the mean intakes as percent

ages as shown in Table 9, both the men and the women had intakes which 

were below 66 percent of the RDA. The nutrients shown to be deficient 

were as follows: vitamin D, vitamin E, vitamin B6, and folacin. The 

mean intakes for vitamin D were 51 percent for men and 29 percent for 



Table 6. Mean Nutrient Intake of the Elderly by Sex 

NUTRIENTS 
MEN (37)1 WOMEN (63) 

P-Value2 
NUTRIENTS 

Mean 
Intake 

Ranges 
Standard 
Deviation 

Mean 
Intake 

Ranges 
Standard 
Deviation 

Energy (kcal) 1643 723 - 2779 585 1299 344 - 3371 561 .004 

Protein (gm) 70 18.3 - 154.1 29 53 12.6 - 109 25 .002 

Calcium (mg) 687 110 - 1783 380 612 90 - 1870 428 .38 

Phosphorous 
(mg) 

1174 318 - 2440 462 915 224 - 2511 450 .007 

Magnesium (mg) 243 54 - 576 107 206 40 - 492 100 .08 

Iron (mg) 11.4 2.7 - 21.4 4.7 9.5 3.0 - 27.2 4.4 .04 

Zinc (mg) 10 2.4 - 23.1 4.6 8 1.9 - 21.5 4.5 .02 

Iodine (ug) 90 25 - 171 37 74 15 - 161 35 .04 

1. Number of subjects in parentheses 
2. P-Value for treatment comparison by sex 
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Table 7. Percentage of Nutrients by Sex 

NUTRIENTS Male (37)1 Female (63) 

Energy (kcal) 70 71 

Protein (gm) 127 116 

Calcium (mg) 86 76 

Phosphorus (mg) 147 114 

Magnesium (mg) 77 69 

Iron (mg) 113 94 

Zinc (mg) 69 56 

Iodine (ug) 83 91 

1. Number of subjects in parentheses 



Table 8. Mean Nutrient Intake of the Elderly by Sex 

NUTRIENTS 
MEN (37)1 WOMEN (63) 

P Value2 NUTRIENTS 
Mean 
Intake 

Ranges 
Standard 
Deviation 

Mean 
Intake 

Ranges 
Standard 
Deviation 

P Value2 

Vitamin A (IU) 6473 470 - 33213 6403 4535 40 - 29850 5024 .09 

Vitamin D (IU) 202 4 - 2247 393 117 0 - 618 122 .11 

Vitamin E (IU) 4.7 .5 - 17 3.5 4.1 .4 - 25.1 4.3 .53 

Vitamin C (mg) 80 0 - 314 74 72 0 - 214 63 .58 

Thiamin (mg) 1 .18 - 2.11 .46 .8 .18 - 2.11 .38 .01 

Riboflavin (mg) 1.4 .51 - 3.2 .62 1.1 .3 - 2.6 .59 .02 

Niacin (mg) 14.9 3 - 33.3 7.3 10.7 1.7 - 28.3 5.9 .002 

Vitamin B6 (ug) 1231 201 - 3278 630 971 140 - 2244 484 .02 

Folacin (ug) 125 27 - 329 78 104 12 - 251 64 .15 

Vitamin B12 
(ug) 

3.5 .08 - 9.5 2.3 2.5 .15 - 6.35 1.6 .007 

1. Number of subjects in parentheses 
2. P-Value for treatment comparison by sex 



Table 9. Percentage of Nutrients by Sex 
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Nutrients Male (37)1 Female (63) 

Vitamin A (IU) 130 117 

Vitamin D (IU) 51 29 

Vitamin E (mg) 47 52 

Vitamin C (mg) 177 93 

Thiamin (mg) 85 78 

Riboflavin (mg) 94 96 

Niacin (mg) 92 96 

Vitamin B6 (ug) 62 49 

Folacin (ug) 66 52 

Vitamin B12 (ug) 121 82 

1. Number of subjects in parentheses 
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women, vitamin E was 57 percent for men and 52 percent for women, and 

vitamin B6 was 62 percent for men and 49 percent for women. Folacin 

was deficient for women at 52 percent. Several of the nutrients were 

above 100 percent of the RDAs. These were vitamin A with 130 percent 

for men and 117 percent for women. Vitamin C was 177 percent for men, 

and vitamin B12 was 112 percent for the men also. 

When comparing mean nutrient intakes by sex, men had the highest 

values as opposed to women. This was also seen in the Ten-State Nutri

tion Survey where men had higher intakes for all nutrients. Both men 

and women met or exceeded two-thirds of the RDA for most nutrients. Of 

the nutrients which did not meet the RDA, vitamin D was low for women 

at only 29 percent of the RDA. This vitamin is very important in that 

it regulates calcium and phosphate metabolism. Low amounts could lead 

to osteomalacia which is softening of the bones due to calcium and 

phosphorus depletion. Factors that could explain such low amounts of 

vitamin D are (1) not enough of the foods in which it occurs naturally 

are consumed and (2) not enough exposure to sunlight. Many elderly are 

not mobile, and it is very difficult for them to leave their homes even 

for short periods of time. 

Many studies have shown that calcium is a nutrient that has been 

found to be low in the diets of the elderly (National Dairy Council, 

1983). However, in this study, all groups exceeded the RDA with the 

exception of Mexican women who were below the RDA at 63 percent. Cal

cium is very important for bone mineralization at all stages of the 

life span. It is especially needed after menopause when many women are 



faced with a condition known as osteoporosis, which is a reduction in 

the total bone mass which leads to easy fractures of the bones. 

Percentages of nutrients by ethnic group and sex are indicated 

in Table 10. These are calories, protein, and six minerals. The 

Mexican and black men were above 66 percent of the RDA for all the 

nutrients as were the white women. Black and Mexican women and white 

men had nutrients below 66 percent of the RDA. The Mexican women were 

deficient in calories, calcium, magnesium, and zinc, with the following 

percentages: 61 percent, 63 percent, 58 percent, and 43 percent, res

pectively. Black women were deficient in only two nutrients with 

magnesium at 54 percent and zinc at 46 percent.. White men were defic

ient in calories, magnesium, and zinc with 63 percent, 61 percent, and 

61 percent, respectively. All the above mentioned groups were deficient 

in magnesium and zinc. Overall, the white group had the best percen

tages of nutrient adequacy. Those nutrients which exceeded 100 percent 

of the RDA were protein for both sexes in all three ethnic groups; 

phosphorus for Mexican men, black men, and both white men and women; 

iron for Mexican men, black men, and both white men and women; and 

iodine for black men. 

Table 11 presents the percentages of nutrients by ethnic group 

and sex for the ten vitamins. The Mexican men were above 66 percent of 

the RDA for all the nutrients with the exception of vitamin E which was 

55 percent. Mexican women, white men and women, and black men and 

women were all deficient in vitamin D with percentages below 50 percent. 

Both sexes in the Mexican and white groups were deficient in vitamin E 



Table 10. Percentage of Nutrients by Ethnic Group and Sex 

NUTRIENTS 
MEXICAN WHITE BLACK 

Men (14)^ Women (22) Men (19) Women (34) Men (4) Women (7) 

Energy (kcal) 76 61 63 80 77 66 

Protein (gm) 142 100 1.18 129 115 101 

Calcium (mg) 89 63 84 86 83 72 

Phosphorus (mg) 158 99 138 128 148 97 

Magnesium (mg) 99 58 61 78 78 54 

Iron (mg) 134 87 102 102 107 77 

Zinc (mg) 76 43 61 66 83 46 

Iodine (ug) 79 72 86 107 82 74 

1. Number of subjects in parentheses 



Table 11. Percentage of Nutrients by Ethnic Group and Sex 

NUTRIENTS 
MEXICAN WHITE BLACK 

NUTRIENTS 

Men (14)^ Women (22) Men (19) Women (34) Men (4) Women (7) 

Vitamin A (IU) 106 86 155 141 98 93 

Vitamin D (IU) 78 21 36 35 28 30 

Vitamin E (mg) 55 34 42 58 41 75 

Vitamin C (mg) 221 146 147 172 171 141 

Thiamin (mg) 92 69 80 86 85 72 

Riboflavin (mg) 101 74 87 116 79 98 

Niacin (mg) 95 79 92 100 58 69 

Vitamin B6 (ug) 70 39 57 56 51 43 

Folacin (ug) 73 34 56 64 89 52 

Vitamin B12 (ug) 128 67 125 83 91 77 

1. Number of subjects in parentheses 



as were the black men who were also deficient in niacin. Mexican and 

white women were deficient in vitamin B6 as were black men and women. 

Mexican, black, and white women were deficient in folacin and so were 

the white men. All the above mentioned nutrients were below 66 percent 

of the RDA while some were dangerously low at 21 percent, which is not 

even one-third of the RDA. Vitamin C exceeded 100 percent of the RDA 

for both sexes in all three ethnic groups. Other nutrients which ex

ceeded this percentage were vitamin A, riboflavin, niacin, and vitamin 

B12. 

Nutritional supplements and medications were used by many of 

the subjects. Supplementation was not used in the calculation of nu

trient intake. Table 12 lists the percentages of those taking vitamins 

and medications by ethnic group and sex. As high as 74 percent of the 

white women took some type of vitamin supplement. This was the highest 

percentage rate for those taking vitamins. Mexican men had the lowest 

percentage at only 14 percent. Percentages of those taking medications 

ranges from a low of 50 percent for black men to the highest rate for 

Mexican women at 77 percent. 

As can be noted in Table 13, females took more vitamins and 

medications than males with 65 percent and 73 percent, respectively as 

opposed to those who took none at 35 percent for males and 27 percent 

for females. More than 54 percent of the total number of subjects were 

taking vitamins and over 67 percent medications. 

This study showed that women take more vitamins than men for all 

ethnic groups and as a group itself. Read and Graney (1982) conducted 
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Table 12. Percentage of Those Taking Vitamins and Medications by Ethnic 
Group and Sex 

Ethnic Group/Sex 

Number 
of 

Participants 

Percentage 
taking 
Vitamins 

Percentage 
taking 

Medications 

Mexican Men 14 14 57 

Mexican Women 22 64 77 

White Men 19 53 58 

White Women 34 74 71 

Black Men 4 25 50 

Black Women 7 29 71 
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Table 13. Percentage of Those Taking Vitamins and Medications by Sex 

SEX 
Number of 

Participants 

Percentage 
taking 
Vitamins 

Percentage 
taking 

Medications 

Female 63 65 73 

Male 37 35 57 

Total Number 100 54 67 



a study to assess supplement (vitamin and mineral) intakes of the elder

ly. Their sample consisted of low income subjects who were primarily 

Caucasians even though other groups were represented. They found that 

of the 170 subjects, 66 percent used a form of supplement. Women used 

more than men at 75 percent as opposed to 50 percent. 

As shown in this study, the majority of the elderly seemed to 

be consuming two-thirds of the RDA or more for most of the nutrients. 

This seems to point out the fact that their diets appear to be providing 

them with most of the nutrients. However, various factors should be 

taken into consideration in assuming that the elderly are meeting their 

body's nutrient needs. One of these is the problem of malabsorption 

of the nutrients due to infections and diseases. Another is the drug-

nutrient interaction. Many medications can increase nutrient require

ments by interfering with absorption and utilization of vitamins and 

minerals (Harrison and Fung, 1981; Roe, 1976)* Dietary supplementation 

with vitamins and minerals would be an alternative to remedy this prob

lem. 

Besides showing a significant sex difference for nutrient in

take, one other factor which showed significance was the consumption of 

alcoholic beverages. Out of the total sample of 100 subjects only 

sixteen drank alcoholic beverages. This is extremely low and is not in 

agreement with results of other well-known studies. Energy, protein, 

zinc, and iodine were significantly higher for those who drank than for 

those who did not (Table 14). 

Numerical values are shown in Table 15 for vitamin A, vitamin D, 

thiamin, niacin, and vitamin B6 which were also significantly higher 



Table 14. Mean Nutrient Intake of the Elderly by Nondrinkers and Drinkers of Alcoholic Beverages 

NUTRIENTS 

Nondrinkers of Alcohol (84)^ Drinkers of Alcohol (16) 
P-Value2 

NUTRIENTS Mean 
Intake 

Ranges 
Standard 
Deviation 

Mean 
Intake 

Ranges 
Standard 
Deviation 

P-Value2 

Energy (kcal) 1354 344 - 3371 569 1805 811 - 2779 573 .004 

Protein (gm) 57 12.6 - 154.1 27 73 28.8 - 108.f 25 .03 

Calcium (mg) 634 90 - 1870 427 669 95 - 1299 316 .75 

Phosphorus 
(mg) 

975 224 - 2511 472 1198 387 - 1809 423 .08 

Magnesium (mg) 214 40 - 422 98 251 54 - 576 130 .18 

Iron (mg) 9.9 2.7 - 27.2 4.5 12 5.7 - 21.4 4.3 .05 

Zinc (mg) 8.6 1.9 - 21.5 4.3 11.4 3.8 - 23.1 5.6 .02 

Iodine (ug) 76 15 - 161 33 99 25 - 171 47 .02 

1. Number of subjects in parentheses 
2. P-Value for treatment comparison of nondrinkers vs, drinkers 



Table 15. Mean Nutrient Intake of the Elderly by Nondrinkers and Drinkers of Alcoholic Beverages 

NUTRIENTS 
Nondrinkers of Alcohol (84)* Drinkers of Alcohol (16) 

P Value 2 NUTRIENTS 
Mean 
Intake 

Ranges Standard 
Deviation 

Mean 
Intake 

Ranges 
Standard 
Deviation 

P Value 2 

Vitamin A (IU) 4712 40 - 29850 4813 8088 659 - 32213 8377 .02 

Vitamin D (IU) 125 0 - 618 119 275 5 - 2447 587 .03 

Vitamin E (mg) 4.3 .4 - 25.1 4.2 4.7 .5 - 11.6 2.9 .71 

Vitamin C (mg) 75 0 - 244 65 77 0 - 314 79 .90 

Thiamin (mg) .84 .18 - 2.11 .38 1.1 .2800 - 2.1 .55 .02 

Riboflavin (mg) 1.2 .3 - 3.2 .62 1.4 .510 - 2.3 .55 .14 

Niacin (mg) 11.6 1.7 - 28.3 6.3 15.7 4 -,33.3 8.1 .02 

Vitamin B6 (ug) 1005 140 - 2244 485 1395 201 - 3278 767 .009 

Folacin (ug) 105.9 12 - 285 64 142.8 27 - 329 94 .05 

Vitamin B12 
(ug) 

2.7 .08 - 9.5 1.9 3.6 .09 - 7.57 10 .08 

1. Number of subjects in parentheses 
2. P-Value for treatment comparison of nondrinkers vs. drinkers 



for those who drank. When comparing the number of drinks consumed and 

mean nutrient intake, energy, protein, phosphorus, magnesium, zinc, and 

iodine were found to be significant (Table 16). Those who consumed one 

drink had higher mean intakes than those who had no drinks or had more 

than one drink. Those who had no drinks had higher mean intakes than 

those who consumed more than one drink. Table 17 lists the vitamins 

which are found to be significant. Among these were vitamin A, vitamin 

D, riboflavin, thiamin, niacin, vitamin B6, and folacin. Those subjects 

who consumed one drink per day had higher mean intakes than the indiv

iduals who had more than one drink or had no drinks at all. The only 

exception was for vitamin C which was very low at 9 mg. per day among 

those who consumed one drink. It was highest among those who consumed 

more than one drink at 92 mg. All other nutrients were higher for those 

who had no drinks, except for vitamin B12 which was 2.70 ug. as compared 

to 2.96 ug. for those who consumed more than one drink. The results in 

this study regarding the consumption of alcohol and mean nutrient intake 

are not consistent with the literature on the subject. Those elderly 

who imbibed did so either once a day or more often than that. The 

results showed that the elderly who did not drink had lower intakes 

in all nutrients than-those who drank once a day. However, those who 

drank more than one drink per day had lower intakes than the non-drink

ers. Barboriak et al. (1978) found that imbibers had lower caloric 

intakes than those who abstained from alcohol. The reduced food intake 

was associated with a decrease in dietary vitamins. However, the in

takes were within the recommended allowances. Due to absorption loss 



Table 16. Mean Nutrient Intake of the Elderly by the Amount of Alcohol Consumed 

No Drinks (84) One Drink (13) More Than One Drink (3) 

Nutrients 

Mean 

Intake Ranges 

Standard 

Deviation 

Mean 

Intake Ranges 

Standard 

Deviation 

Mean 

Intake Ranges 

Standard 

Deviation P-value' 

Energy (kcal) 1354 344-3371 569 1919 945-2779 547 1310 811-1726 463 .004 

Protein (gm) 57 12.6-154,1 27 79 34-108.8 21 44 28.8-70.4 23 .01 

Calcium (mg) 634 90-1870 427 745 95-1299 292 338 133-512 191 .29 

Phosphorus (mg) 975 224-2511 98 1313 465-1809 358 697 387-1048 332 .02 

Magnesium (mg) 214 40-492 4.5 286 68-576 115 100 l CO
 

73 .007 

Iron (mg) 10 2.7-27.2 4.3 13 5.7-21.4 4.1 9 6.1-15.1 5 .06 

2inc (mg) 9 1.9-21.5 33.4 13 4-23.1 5.4 6 3.8-9.1 2.7 .005 

Iodine (ug) 76 15-161 113 47-171 40.3 40 25-58 17 .0004 

^Number of subjects in parentheses 

2 
P-value for treatment comparison of drinks 



Table 17. Mean Nutrient Intake of the Elderly by the Amount of Alcohol Consumed 

No Drinks (84) One Drink (13) More Than One Drink (3) 

Nutrients 

Mean 

Intake Ranges 

Standard 

Deviation 

Mean 

Intake Ranges 

Standard 

Deviation 

Mean 

Intake Ranges 

Standard 

Deviation P-value' 

Vitamin A (IU) 4712 40-29850 4813 9596 1065-32213 8628 1555 659-2495 919 .006 

Vitamin D (IU) 125 0-618 119 324 4-2447 646 66 33-100 34 .02 

Vitamin E (tag) 4.3 .4-25.1 4.2 5.2 .5-11.6 2.9 2.2 .8-3.1 1.2 .46 

Vitamin C (mg) 75 0-244 65 9 0-26 15 92 5-314 80 .14 

Thiamin (mg) .84 .18-1.8 .38 1.2 .28-2.11 .55 .61 .49-.74 .13 .006 

Riboflavin (mg) 1.17 3.0-3.2 .64 1.57 .51-2.28 .48 .75 .56-1.03 .25 .03 

Niacin (mg) 11.6 1.7-28.3 6.3 17.8 6.9-33.3 7.4 6.7 4.0-11.4 4.1 .002 

Vitamin B6 (mg) 1005 140-2244 485 1596 549-3278 680 527 201-1089 489 .0002 

Folacin (mg) 105.9 12-285 64 161.5 20-329 94 61.2 27-107 41.1 .01 

Vitamin B12 (mg) 2.70 .09-9.5 1.9 3.76 .09-7.57 10 -2.96 .82-5.51 2.4 .18 

^Number of subjects in parentheses 

2 
P-value for treatment comparison of number of drinks 

-P* 
to 



that accompanies drinking, an increase in dietary intake would be neces

sary to compensate for the losses. The average amount of alcohol con

sumed in Barboriak's study and in this study was not as excessive as in 

other studies. According to Roe (1981) all alcoholics are at a nutri

tional risk. These risks are of caloric excess which can lead to 

obesity, hypervitaminosis, and mineral overload among other problems. 

These last two are caused by abusing the intake of dietary supplements. 

Another problem is that alcohol provides "empty calories" and may de

crease appetite in a member of an age group that, in general, is already 

poorly nourished. 

No significant differences in nutrient intake related to age, 

education, marital status, and work were observed in any of the differ

ent groups. 

Table 18 lists the average weights by sex, age, and ethnic 

groups. White men had the highest average weight at 176 pounds in the 

60 age category, while black men had the lowest average weights in two 

age categories. Their weights were 146 pounds in the 60 age category 

and 132 in the 70 age category. Mexican men were only slightly higher 

than the white men in the 70 and 80 age category with 155 and 153 

pounds, respectively. As can be noted in Table 18, average weights were 

higher for the black women in the 60 age category at 216 pounds than 

for the white and Mexican women, who had 156 and 138 pounds, respec

tively. White women tended to be higher in this category as compared 

to Mexican women who were only slightly higher than the white women 

in the 70 and 80 age category at 148 and 127 pounds, respectively. 



Table 18. Average Weight by Age and Ethnic Group for Men and Women 

v 

Age of MEXICAN BLACK WHITE 

Subjects Number of 
Subjects 

Mean Weight 
(lbs) 

Number of 
Subjects 

Mean Weight 
(lbs) 

Number of 
Subjects 

Mean Weight 
(lbs) 

MEN 

60 3 154 1 146 7 176 

70 10 155 3 132 8 152 

80+ 1 153 0 0 4 147 

WOMEN 

60 12 138 2 216 8 156 

70 5 148 5 147 17 129 

80+ 5 127 0 0 9 106 



45 

Table 19 summarizes the percentages of those men and women who 

were overweight, underweight, and at their ideal weight by sex and 

ethnic group. White men had the highest percentage of overweight at 

58 percent while black men had the least at 25 percent. Mexican women 

had 50 percent of overweight which was only slightly below the white 

men. Black and Mexican men had 50 and 36 percent, respectively of those 

that were underweight. Of the sample of black men, 25 percent were at 

their ideal weight, while white men had 21 percent. Overall, it appears 

that the white men are heavier than the other two groups of men. On the 

other hand, black women are more overweight at 86 percent than the Mexi

can and white women. White women tended to be more underweight than the 

other two groups of women at 32 percent. The Mexican women had 23 per

cent at their ideal weight while white women had 18 percent and black 

women had none. 

Percentages of overweight, underweight, and ideal weight by sex 

are shown in Table 20. Of the total number of women, 57 percent were 

overweight, and 17 percent were at their ideal weight. Females tended 

to weigh more than their male counterparts. Table 21 shows the percen

tages of weights by ethnic groups. The black group had the highest 

percentage of overweight at 65 percent while the white group had the 

lowest at 53 percent. This high percentage among the black group could 

be due to the small sample size. Mexicans and whites had 19 percent of 

those participating in the study at their ideal weight. 

Anthropometric measurements, triceps skinfold, and arm circum

ference were also used to assess overweight. Table 22 shows the average 
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Table 19. Percentages of Overweight, Underweight and Ideal Weight of 
Men and Women by Ethnic Group 

Ethnic Group 

Number 
of 

Subjects 

Percentages 

Ethnic Group 

Number 
of 

Subjects 

Overweight Underweight Ideal Weight 

MEN 

Mexican 14 50 (7)1 36 (5) 14 (2) 

Black 4 25 (1) 50 (2) 25 (1) 

White 19 58 (11) 21 (4) 21 (4) 

WOMEN 

Mexican 22 59 (13) 18 (4) 23 (5) 

Black 7 86 (6) 14 (1) 0 (0) 

White 34 50 (17) 32 (11) 18 (6) 

1. Number of subjects in each category in parentheses 
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Table 20. Percentages of Overweight, Underweight and Ideal Weight by 
Sex 

Ethnic Group 

Number 
of 

Percentages 

Ethnic Group Subjects 
Overweight Underweight Ideal Weight 

Men 37 51 (19)1 30 (11) 19 (7) 

Women 63 57 (36) 25 (16) 17 (2) 

1. Number of subjects in each category in parentheses 
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Table 21. Percentages of Overweight, Underweight and Ideal Weight by 
Ethnic Group 

Ethnic Group 

Number 
of 

Subj ects 
Percentages 

Ethnic Group 

Number 
of 

Subj ects 
Overweight Underweight Ideal Weight 

Mexican 36 56 (20)1 25 (9) 19 (7) 

Black 11 64 (7) 27 (3) 9 (1) 

White 53 53 (28) 28 (15) 19 (10) 

1. Number of subjects in each category in parentheses 
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triceps skinfold by ethnic groups for men and women. These measure

ments were then compared to a set standard (Jelliffe, 1966). As noted 

in this table, white men were 12 percent above the standard, and black 

men were 28 percent below the standard value of 12.5 mm. The average 

triceps skinfold measurement for the women is also presented in this 

table. Black women were 21 percent above, Mexican women 3 percent 

above, and white women 3 percent below the standard value of 16.5 mm. 

Table 23 presents the average arm circumference of men and 

women by ethnic groups. White men were 1 percent above the standard 

value of 29.3 cm., and black women were 12 percent above the standard 

value of 28.5 cm. All other groups were below the standards. 

Studies have shown that many elderly are overweight or obese. 

In the HANES Survey and the Ten-State Nutrition Survey, white men and 

black women had the highest prevalence of obesity when compared to 

black men and white women. This was taking into consideration both 

weight and anthropometric measurements. In the HANES Survey, the inci

dence of obesity was 13.4 percent for white men and 7.7 percent for 

black men. 

Black women in this study had a higher prevalence of obesity 

when compared to white women. The rate of obesity in black women was 

32.4 percent, and in white women it was 24.7 percent. The black sample 

was very small as compared to the white sample. The Ten-State Nutri

tional Survey showed that white men had higher weights and skinfold 

measurements than black men throughout different age categories (60, 

70, and 80 years). Black women also had higher weight and skinfold 

measurements than white women in all age categories. 
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Table 22. Average Triceps Skinfold for Men and Women by Ethnic Groups 

Ethnic Group 

Number 
of 

Subjects 

Mean 
Skinfold 
(mm) 

Reference 
Standard 
Values^ 

Percent of 
Standard 
Value 

MEN 

Mexican 14 12 12.5 96 

Black 4 9 12.5 72 

White 19 14 12.5 112 

WOMEN 

Mexican 22 17 16.5 103 

Black 7 20 16.5 121 

White 34 16 16.5 97 

1. Jelliffe, 1966 
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Table 23. Average Arm Circumference of Men and Women by Ethnic Groups 

Ethnic Group 

Number 
of 

Subjects 

Arm 
Circumfer
ence (cm) 

Reference 
Standard 
Values^ 

Percent of 
Standard 
Value 

MEN 

Mexican 14 27 29.3 92 

Black 4 26 29.3 89 

White 19 29 29.3 101 

WOMEN 

Mexican 22 28 28.5 98 

Black 7 32 28.5 112 

White 34 27 28.5 95 

1. Jelliffe, 1966 
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Gam and Clark (1976) found that white men tend to be fatter 

than black men from the third year to the ninth decade. White women 

are fatter than black women throughout adolescence. However, from age 

17 through 70 black women tend to be fatter than white women. All 

these findings tend to support this study. White men and black women 

were fatter than black men and white women. Mexican women were heavier 

than white women but lighter than black women. 



CHAPTER 4 

SUMMARY AND CONCLUSIONS 

The purpose of this study was to research the food habits of 

the elderly from three ethnic groups: Mexicans, blacks, and whites. 

One hundred subjects ranging in age from 60 to 97 participated in this 

study. Information was gathered from these subjects through the use 

of interviews, questionnaires, 24-hour diet recalls, and anthropometry. 

The information was then coded and analyzed. The results of this study 

simulated results from two other nutrition surveys: the Ten-State 

Nutrition Survey and the HANES Survey. Both surveys and this study 

showed that whites had higher intakes for most nutrients than did 

blacks and Mexicans. When comparing by sexes men had higher mean 

nutrient intakes than women. This study shows that the majority of 

the elderly seem to be consuming 66 percent or more of the RDAs. In 

other words, the diets are supplying them with the nutrients their 

bodies need in order to function properly. The anthropometric data 

showed that white men were heavier than Mexican and black men, whereas 

black women were heavier than white and Mexican women. 

In conclusion this study lays the groundwork for further re

search in this area. Using a larger sample size from the ethnic groups 

and including other variables into the study would provide further 

dietary information that would be very useful and beneficial to those 

involved. 
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Subject's Consent 

Dietary Study of the Elderly 

You are being asked to voluntarily participate in a Dietary Study. The 
purpose of this project is to research the food habits of the elderly 
and their attitudes toward nutrition. Hopefully this will give some 
insights into the nutritional problems that might exist, and the neces
sary steps can then be taken to remedy them. 

If you decide to participate in this study you will be asked to 

1) fill out a short questionnaire (the questions pertain to 
your general eating habits) and 

2) give a 24-hour diet recall. 

Several measurements will also be taken. These include 

1) height 
2) weight 
3) upper arm measurement 
4) the thickness of a fold of skin on your upper arm 
5) the thickness of a fold of skin on your back 

You may ask questions concerning the questionnaire or any other ques
tions which you might have during the interview. Taking part in this 
study is completely voluntary and will take no more than an hour and 
a half of your time. There are no costs or risks to you as a result 
of your participation in this study. The results of this study can 
benefit you because you will know where you stand nutritionally. All 
the information received will be treated with anonymity and confiden
tiality. Any identifying information will be removed and replaced with 
numerical codes in the case of future publication of the project. 

I have read the above Subject's Consent. The nature, demands, risks, 
and benefits of the project have been explained to me. I understand 
that I may ask questions and that I am free to withdraw from the pro
ject at any time without incurring ill will. 

I also understand that this consent form will be filed in an area 
designated by the Human Subject's Committee with access restricted 
to the principal investigator or authorized representatives of the 
department. 

"A copy of this consent form is available to subjects upon request." 

DATE: Subject's Signature: 

DATE: Investigator's Signature: 
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1. Number of people in the household 

2. What is your ethnic or nationality background? 

a. white 
b. Mexican, Hispanic, Spanish surnamed 
c. black 
d. American Indian 
e. other 

3. What is your marital status? 

a. married 
b. single 
c. divorced 
d. separated 
e. widowed 

4. What is your highest grade or year of school ever attended? 

5. What kind of work do you do? | 

6. How long have you lived here? 

7. How many meals and snacks do you usually eat? 

8. How many meals do you eat away from home? 

9. Do you follow a special diet? If so, what kind? 

10. Do you smoke? If so, how many cigarettes a day ? 

11» Do you drink? If so, how many drinks do you have a day? 

12. How often do you buy groceries? 

13. Do you take any vitamins or mineral supplements? 

a. multivitamins 
b. multivitamins with minerals 
c. vitamin A 
d. vitamin B complex 
e. vitamin C 
f. vitamin E 
g. iron 
h. other 

14. Do you take any form of medication? 
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15. What is your means of transportation? (How do you go about shop
ping for groceries, etc?) 

16. Who does the cooking in the household? 

17. How do you feel about your health? 

18. Do you participate in any outreach program such as Meals on Wheels 
or any other meal program? 
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How many times per week do you eat 

bacon 
tongue 
sausage 
luncheon meat 
hot dogs 
liver-chicken 
liver-other 
poultry 
salt pork 
pork or ham 
meat in mixtures (stew, casseroles) 
beef or veal 
other meat 
burritos 
tacos 
pizza 
fish 
empanadas 
enchiladas 
frijoles refritos 
guacamole 
menudo 
tamales 
tortillas 
cheese and cheese dishes 
eggs 
dried beans or pea dishes 
peanut butter or nuts 
fruit juices 
fruits 
cereal-dry 
cereal-cooked or instant 
pancakes or waffles 
potatoes 
other cooked vegetables 
raw vegetables 
macaroni, spaghetti, rice, or 
noodles 

ice cream, milk pudding, custard, 
or cream soup 

sweet rolls or doughnuts 
crackers or pretzels 
cookies 
pie, cake, or brownies 
potato chips or corn chips 
candy 
soft drinks, popsicles, or 
kool-aid 

following foods? 

2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 

2 3 4 5 6 more than 

2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 
2 3 4 5 6 more than 

the 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
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instant breakfast 0 1 2 3 4 5 6 7 more than 7 
artificially sweetened beverage 0 1 2 3 4 5 6 7 more than 7 
coffee or tea 0 1 2 3 4 5 6 7 more than 7 
beer 0 1 2 3 4 5 6 7 more than 7 
wine 0 1 2 3 4 5 6 7 more than 7 
whisky, vodka, run, scotch, gin 0 1 2 3 4 5 6 7 more than 7 

How many servings per day do you eat of the following foods? 

bread (toast, rolls, muffins) 01234567 more than 7 
milk 01234567 more than 7 
sugar, jam, jelly, syrup 01234567 more than 7 
butter or margarine 0 1234567 more than 7 
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24-hour diet recall 

No. : 

Date and Time of Interview: 

Length of Interview: 

Time Where Eaten Food Preparation Amount 

Was this food intake a typical one? If not, what would be a more 
typical intake? 
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ANTHROPOMETRIC MEASUREMENTS 

No.: 

Date: 

Sex: M F 

Age: 

Height: 

Upper Arm Circumference: 

Triceps Skin Fold: 

Ideal Body Weight: 

Weight: 
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