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ABSTRACT 

Increasing recognition of the importance of diet in the etiology of disease has 

highlighted the need for methods to determine dietary intake of high risk nutrients. 

The Behavior Risk Factor Survey is a food frequency questionnaire used to assess 

dietary habits. This project used the BRFS to determine if perceived dietary fat 

intake correlated with actual dietary fat intake in three elderly population groups. 

Results show that subjects who perceived their diet to be low in fat, consumed fewer 

servings of high fat foods and had lower overall weekly fat intakes. Subjects stating 

no change in diet had a higher weekly fat intake than subjects claiming a change in 

diet. 

These findings suggest that the BRFS is a rapid, inexpensive data collection 

method which can be used to determine differences between perceived and reported 

behaviors. Results from this investigation may be used to develop educational 

programs targeting the elderly. 
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CHAPTER 1 

INTRODUCTION 

Diet has been implicated in the etiology of many diseases. Current research 

has focused on the relationships between diet and cardiovascular disease, breast 

cancer, colon cancer, and pancreatic cancer (1, 2, 3, 4). These diseases are generally 

multifactorial in etiology and develop over many years. It is estimated that 

approximately 35 percent of all cancer deaths may be attributed to diet (4). However, 

there is uncertainty about the role of diet in chronic disease due to problems 

associated with collection of dietary data. Dietary intake is most frequently obtained 

from self-reports, which pose a serious threat to the accuracy of the data and require 

labor intensive methods to analyze. Hence, other more efficiently administered 

methods of data collection have been used in large national surveys. 

Because of increasing indications that diet may play an important role in the 

etiology of some diseases, the development of a method for monitoring dietary habits 

of Americans is paramount. The Centers for Disease Control is interested in 

conducting a nationwide survey to assess dietary habits using a food frequency 

questionnaire. Food frequency questionnaires administered by non-health care 

professionals have been widely used in studies involving diet and disease. The 

reproducibility and validity of these questionnaires have been extensively documented 



11 

(5, 6, 7, 8, 9, 10). Food frequency questionnaires inquire about the usual frequency 

of foods eaten and portion sizes. The Behavior Risk Factor Survey (BRFS), 

developed by the Centers for Disease Control (CDC), is a type of food frequency 

questionnaire used to assess dietary habits of Americans. The questionnaire was 

designed with the objective of categorizing persons by intake of selected nutrients 

thought to be risk factors for cancer and heart disease. These nutrients include 

animal/saturated fat, cholesterol, sucrose, total carbohydrate, fiber, vitamins A and C 

and beta carotene. Information gained from the questionnaire will be used by the 

CDC to determine estimates of health risk behaviors in specific populations. This 

will aid in the development of education programs to reduce risk behaviors in the 

population and estimate the prevalence of behaviors which may influence future health 

status. 

Significance of the Problem 

There is increasing acceptance that dietary patterns may play an important role 

in the causation of cancer (11). In an attempt to account for the variance in the 

incidence of cancer, Doll and Peto (4) emphasized that the portion attributed to diet is 

highly speculative. The best estimate is that 35 percent of all cancer deaths may be 

attributed to diet, however, the acceptable range is given as 10 to 70 percent (4). 

Such a wide range indicates uncertainty as to the extent to which diet is associated 

with cancer incidence. Several authors have suggested that uncertainty about the 

accuracy of dietary data is a serious methodological concern (5, 9, 12, 13, 14). 



Questions regarding the accuracy of data are generally related to problems associated 

with the collection of dietary data. In addition, few studies have assessed dietary 

intake of elderly persons and its association with disease, particularly colon cancer. 

The development of colon cancer in the elderly may be influenced by several dietary 

factors including fat, fiber, calcium and beta carotene. Intake of these nutrients by 

the elderly population has been obtained by a variety of dietary assessment tools 

including the food frequency questionnaire. The food frequency questionnaire is a 

rapid, inexpensive method used to collect and assess dietary data obtained from large 

sample populations. Food frequency questionnaires (FFQ's) inquire about the 

frequency of foods eaten and portion sizes. Most FFQ's are designed to categorize 

individuals by intake of selected nutrients hypothesized to be risk factors for cancer 

and other diseases. The data provided by the FFQ's can be used to predict the 

relationships between diet and disease based on long term dietary patterns/habits. 

FFQ's have been used to assess dietary habits in the elderly population. Information 

gained from these questionnaires has demonstrated that several physiological, 

psychological and economic factors influence the dietary patterns of the elderly 

population in the United States. Although many of these factors may be difficult to 

control, educational programs focusing on health related behaviors have been very 

successful with the elderly, however there are few programs available (15, 16, 17, 



Purpose of the Study 

The purpose of this project was to assess dietary habits of three groups of 

elders and determine differences in perceived and reported dietary behaviors. 

Specifically, it was designed to determine if perceived dietary fat intake correlates 

with actual fat intake in elderly persons who had participated in one of three colon 

cancer prevention projects: beta carotene, Piroxicam, calcium/fiber. Dietary patterns 

were also examined. Frequency of foods eaten on a per week basis was analyzed and 

compared to perceived level of fat intake. Differences between the three study groups 

with regard to fat intake and food consumption were also evaluated. The specific 

aims of the research were: 

1. To assess habitual consumption of a selected list of foods over the past 

12 to 24 months. 

2. To evaluate to what degree elderly persons may provide reliable 

information about past dietary habits. 

3. To compare self-reported dietary fat intake to self-reported dietary fat 

intake. 

4. To compare fat intake among three elderly population groups. 

Hypotheses 

It was hypothesized that the majority of subjects would perceive that their diet 

is low in fat. In addition, subjects who perceived their diet as low in fat would have 

significantly lower total fat intakes than those who perceived their diets as moderate 
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or high in fat. It was further hypothesized that subjects in the Piroxicam group would 

consume more total fat than the beta carotene and calcium/fiber subjects. Unlike 

subjects in the beta carotene and calcium/fiber studies, Piroxicam subjects were not 

exposed to any dietary manipulations, nor were they provided information as to 

possible health benefits resulting from dietary changes. 

It was hypothesized that calcium/fiber subjects would consume significantly 

more calcium rich foods, such as cheese. These subjects were informed as to the 

negative correlations between calcium consumption and risk of colon cancer. 

In addition, it was hypothesized that subjects participating in the beta carotene 

study would consume more servings of carrots. Compared to subjects in the other 

two study groups, these subjects were informed of the benefits received from 

supplemental beta carotene. Finally, it was hypothesized that subjects who changed 

their diet since the last FFQ would have lower fat intakes than those who stated no 

dietary changes. 

Limitations to the Study 

One limitation of the study was sample bias. Subjects were elderly and 

selected on the basis of their participation in colon cancer prevention trials. Hence, 

this was not a random sample, and results obtained from this study cannot be 

generalized to the whole population. In addition, data obtained from this investigation 

may be inaccurate due to under/over reporting of food intake. This is especially a 

problem in those subjects whose awareness of diet has been heightened due to 
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diagnosis of disease with a dietary component. Participation in cancer prevention 

programs which alter the diet as part of the study protocol may also affect the 

reporting of dietary data. Such is the case with the sample used in this study in 

which dietary changes were involved in two of three study protocols. Finally, 

responses to the questionnaire may be influenced by attempts to idealize dietary 

habits. This may occur due to carryover effects from education received in the colon 

cancer prevention trials. Underreporting of consumption of certain foods which are 

considered "unhealthy" was possible. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Colon Cancer 

More than 147,000 new cases of colorectal cancer are diagnosed in the United 

States each year and approximately 93 percent of these cases involve people over 50 

years of age (19). Although colon cancer mortality rates in the United States have 

remained stable for the past 30 years, the incidence decreased in the male population, 

but increased in the female population (20). 

Cancer of the large bowel results from a combination of genetic and 

environmental factors which affect the colonic mucosa. The earliest alteration is a 

change in the growth regulation of the crypt cells, resulting in a hyperproliferative 

state within the mucosa. Cells may invade the basement membrane and eventually 

metastasize (21). This process of tumor development occurs in sequential stages: 

1. Preneoplastic stage-characterized by hyperproliferation of the colonic 

mucosa and dysplasia; 

2. Precancerous stage-characterized by the presence of tubular, 

intermediate colonic mucosa and dysplasia; 



3. Carcinoma stage—characterized by the presence of actual cancerous 

growths; and 

4. Metastatic disease (20). 

The actual mechanism of the altered growth control is unknown, however, genetic 

and environmental factors have been implicated. 

Epidemiological data indicate that genetic predisposition is the primary risk 

factor associated with approximately one-third of all colon cancers (22, 23). In 

addition to genetic factors, environmental factors such as diet, have been implicated. 

Specifically, studies have shown that high fat, low fiber diets, characteristic of 

Western societies, are associated with increased incidence of colon cancer (24, 25, 

26, 27). 

Genetic and environmental factors may also influence where in the colon the 

cancer develops. There are two distinct types of colon cancer, and each has a 

different etiology. The first type, right sided or proximal is of unknown etiology and 

has a higher incidence in women. The second type, left sided or distal, is the most 

prevalent type in the Western world and has a higher incidence in the male population 

(21, 27, 28, 29). A number of dietary factors have been implicated in the promotion 

of this type of cancer (28). In addition to high fat, low fiber intake, there is evidence 

that low consumption of fruits, vegetables and beta carotene are positively correlated 

with the development of colon cancer (29, 30, 31, 32, 33). 



Dietary Factors 

Fat 

Although the mechanism by which dietary fat promotes carcinogenesis is as 

yet undetermined, many theories have been postulated. Promotion may occur via a 

direct toxic effect of unabsorbed fatty acids on colonic mucosa (34). Diets high in fat 

result in increased enzymatic activity of the microflora, thus producing higher levels 

of beta glucuronidase, an enzyme which may activate procarcinogens in the gut (35, 

36). Several studies show that individuals consuming high carbohydrate, low meat 

diets produce lower levels of this enzyme (24, 27, 28, 35). Another theory indicates 

that dietary fat may indirectly promote colon cancer by increasing bile acid losses via 

the colon. Bile acids may act directly on the colonic mucosa to promote cellular 

changes which can result in cancerous growths (34, 35, 36, 37). 

Animal studies have provided evidence that bile acids enhance cell 

proliferation and increase carcinogenic induced tumors. In rats treated with the 

carcinogen methylazoxymethonol, high fat diets resulted in increased incidence and 

metastatic potential of colonic tumors (35, 38, 39). Total dietary fat, rather than type 

or source of fat, appeared to influence tumorigeneses in these animals. However, in 

rats treated with the carcinogen azoxymethane, the type of fat as well as the total 

amount of fat promoted carcinogenesis (38, 39, 40). Rats fed diets high in linoleic 

acid, a prostaglandin precursor, had a higher incidence of tumorigenesis than those 

fed olive oil (41). In addition, rats fed antioxidants in the form of indoles found in 

cruciferous vegetables, had a lower incidence of tumorigeneses (29, 31). Indoles 



induce the microsomal and cytosolic monooxygneases which detoxify carcinogens in 

the gastrointestinal tract. 

In 1967, Wynder and Shigematsui (42) reported significant correlations 

between fat intake and colon cancer mortality rates in different countries. Since that 

time, several retrospective studies have been published with variable results as to the 

relationship between fat and colon cancer incidence. Associations between intake of 

red meat and colon cancer have been seen in most, but not all studies (26, 28, 35, 43, 

44, 45). Potter and McMichael (46) reported that persons consuming "high" meat 

diets have a two to three fold increased risk for developing colon cancer compared to 

those on "low" meat diets. The authors proposed that several factors, such as total 

calories, fat and protein may be responsible for the increased risk. A review of five 

studies of caloric restriction showed that reduced caloric and fat intake lowered 

colonic tumor incidence (26, 27, 35, 47, 48). Furthermore, high fiber in combination 

with reduced calorie and fat intake has been shown to further decrease colonic tumor 

incidence (27, 28, 35, 48, 49, 50). 

Fiber 

A number of studies have reported an interaction between dietary fat and fiber 

in promoting carcinogenesis (26, 27, 34, 35, 48, 49, 50). Fiber may counteract the 

possible detrimental effects of fat by increasing stool bulk, diluting colon contents and 

decreasing bile acid concentrations. The majority of studies involving fiber show a 

protective effect, while some show no effect. Variability of results may be due to the 

type of fiber. Intake of insoluble fiber, such as wheat bran, increases fecal bulk and 



decreases transit time; however, insoluble fibers, such as oat bran, have little effect 

(26, 49). In addition to the type of dietary fiber, the amount of fiber may alter 

intestinal flora resulting in a lower fecal pH and procarcinogenic enzyme activity (26, 

35, 50). 

Epidemiological studies of populations with similar fat intakes but different 

fiber intakes show that high fiber diets decreased secondary bile acids in the stool (26, 

35, 49, 50). Populations with low concentrations of secondary bile acids have a 

lower incidence of colon cancer compared with those populations with lower fiber 

diets and higher concentrations of fecal mutagens. Reddy et al. (50) demonstrated 

that these mutagens could be lowered by increasing fecal bulk via dietary fiber 

supplementation. 

Investigations regarding the relationship between dietary fiber and colon cancer 

are difficult to compare due to differences in methodologies used to collect dietary 

information. Several studies assessing the relationship of fiber intake and colon 

cancer have utilized the food frequency questionnaire to obtain dietary fiber 

consumption data (10, 26, 27). The majority of these studies show an inverse 

relationship between consumption of high fiber food and colon cancer. However, a 

1988 study by Graham (51) showed no relationship between fiber consumption and 

colon cancer when adjustments were made for fat and calories. 

Variability in the definition and source of fiber may account for the conflicting 

results obtained. Until recently, only crude fiber was listed on food composition data 

tables. Updated tables now include values for crude, soluble and insoluble fiber. In 



addition to the definition of fiber, the source of the fiber is an important factor in 

assessing the relationship between fiber and colon cancer. For example, cereal fiber, 

especially wheat bran, has been shown to be protective against colon cancer polyp 

development. Fiber from fruits and vegetables may be protective, but to a lesser 

extent than cereal (30, 32, 33, 52). Fruits and vegetables also contain several 

micronutrients which have been known to decrease colon cancer polyp development. 

Micronutrients such as beta carotene, a vitamin A precursor, have antioxidant 

properties which enhance monooxygenase activity. Evidence indicates that this group 

of enzymes detoxifies colonic carcinogens and hence, may prevent the development of 

colon cancer (21, 35). 

Beta Carotene 

Beta carotene is the most abundant of all carotinoids and is a commonly used 

chemopreventive substance. Beta carotene has antioxidant properties and is able to 

protect cells from oxidative damage. Four studies have shown that beta carotene may 

increase immune function, which may be important in cancer prevention (29, 30, 31, 

33). 

Yellow/orange and dark green, leafy fruits and vegetables are good sources of 

beta carotene. Both prospective and retrospective studies suggest that consumption of 

these fruits and vegetables may reduce the risk for colon cancer, specifically polyp 

development (31, 35, 53, 54). The specific dietary factor responsible is a matter of 

considerable debate. Weisburger (29) notes that persons who consume high amounts 

of beta carotene from yellow and green fruits and vegetables have a lower incidence 



of developing colon cancer. Other studies have demonstrated that the association 

between vegetable intake and reduced colon cancer incidence may be due to higher 

fiber intake rather than antioxidant activity (29, 30, 31, 32, 33, 48). In addition, 

fruits and vegetables contain other nutrients, such as vitamin C and selenium, which 

have been negatively correlated with incidence of colon cancer (26, 27, 29, 30). 

Calcium 

Calcium may prevent and/or delay the promotion of colon cancer by inhibiting 

growth and proliferation of colonic mucosa. Wargovich et al. (55) were the first to 

demonstrate that calcium given orally to subjects at higher risk for familial colon 

cancer decreased the loss of superficial colonic epithelial cells by reducing cell 

proliferation. Cell proliferation occurs when cells are exposed to bile acids or high 

fat diets. Fatty acids and bile acids irritate colonic epithelium, resulting in loss of 

epithelial cells and an increase in cell proliferation which may be the mechanism by 

which dietary fat promotes carcinogenesis (34, 36, 37). This mechanism is inhibited 

by ionized calcium. Calcium binds with the bile acids to form insoluble soaps, thus 

neutralizing the irritating effects (26, 35, 55). Diets supplemented with oral calcium 

carbonate result in decreased cell proliferation, which supports the above mechanism 

(55, 56, 57). 

Few between population studies have assessed the relationship between calcium 

intake and colon cancer. Studies on US populations, however consistently show an 

inverse relationship between calcium intake and colon cancer incidence (26, 27, 55, 

56, 57). Slatterly et al. (57) have demonstrated that calcium consumption, as assessed 
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by a food frequency questionnaire, is inversely associated with colon cancer when 

adjusted for calories, fat and protein. 

Food Frequency Questionnaires 

The strengths and weaknesses of various dietary assessment methods have been 

widely discussed, (5, 9, 58, 59, 60, 61, 62, 63, 64), although statistical data on 

reliability and validity are limited. Data indicate that food frequency questionnaires 

are one of the most accurate and simple methods to estimate usual food intake and 

dietary habits (5, 9, 10, 62). This method is a rapid, inexpensive way to collect and 

assess dietary data (5, 6, 7, 10, 62). These questionnaires are often designed to 

categorize individuals by intake of selected foods hypothesized to affect the 

occurrence of cancer or other disease (63, 64, 65, 66). Reproducibility of responses 

to food items in these questionnaires and their reported validity provide support for 

their acceptance (7, 8, 9, 10, 12, 63, 67). For this reason, food frequency 

questionnaires are useful for monitoring qualitative changes in diet over time. 

A number of investigators have attempted to validate food frequency 

questionnaires by comparing data derived from them with detailed diet records (5, 9, 

10, 13, 62, 68). Although the validity and accuracy of diet records are debatable, 

(10, 69) the collection of the dietary data does not depend on memory. However, 

memory may be a serious concern in obtaining diet records from the older population 

(70, 71, 72). 



In a recent study, Axelson (12) reported that the validity of dietary information 

is dependent upon subjects' memory. In several studies designed to investigate at 

memory and dietary recalls used in retrospective epidemiological studies, four 

consistent factors were found: 

1. Failure to report foods eaten (errors of omission); 

2. Reporting of foods never eaten (error of commission); 

3. Reporting inaccurate of amounts and kinds of foods (13, 70, 73); and 

4. Other factors confusing current diet with that of the distant past (13, 

73). 

Garland (74) reassessed dietary intake after 18 years and concluded that 

current dietary intake does affect recall. In a similar study, Byers (13) investigated 

how accurately individuals can recall dietary habits from as far back as 20 years. He 

found that the recall from the distant past more closely agrees with current dietary 

intakes. The influence of current dietary habits on recall data would pose a serious 

threat to the validation process of Food Frequency Questionnaires and is the primary 

reason why prospective diet records are used as opposed to dietary recalls. 

Another problem associated with the validation process is the flat slope 

syndrome (60). This occurs when people "talk a good diet"~reporting what they 

perceive they should have been eating rather than what they actually consuming. The 

distortion to conform with healthy diets results in a flat slope (6, 9, 60). Individuals 

with relatively low nutrient intakes tend to over report while those with high nutrient 



intakes tend to under report (60). This phenomenon can occur in all forms of dietary 

data collection methods, including food frequency questionnaires. 

A valid food frequency questionnaire can be administered using a variety of 

methods. Paper and pencil instruments are available, some having the convenience of 

machine scanning (75). An example of this is the Arizona Food Frequency 

Questionnaire. Due to the increased cost of face-to-face interviews, telephone 

interviewing has become the method of choice (6, 72). Telephone interviewing 

maintains accuracy while decreasing cost (6, 76, 77). In a recent study, Branch (70) 

obtained dietary data from an elderly population using a telephone administered food 

frequency questionnaire. The results obtained were similar to those achieved from 

face-to-face interviews. Branch (70) concluded that telephone administration of food 

frequency questionnaires is an acceptable way to collect data and applicable to large 

survey populations. In another study, Posner (76), investigated the possibility of 

obtaining diet records by telephone to facilitate data collection and reduce expenses. 

This study demonstrated that valid data on nutrient intake could be obtained in this 

manner. In addition, Krantzler (6) reported favorable results using telephone 

interviewing techniques to obtain dietary data. Based on the above results, food 

frequency questionnaires administered over the phone have become increasingly 

accepted as a reliable and valid method to collect dietary data. 
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Food Frequency Questionnaires and the Elderly Population 

Approximately 12 percent of the United States population is over 65 years of 

age. It is estimated that by the year 2000, this will increase to 17 percent (78). 

Although the elderly comprise a significant portion of the population, there have been 

few studies published regarding the validity and reliability of different dietary 

assessment methodologies with this population. The 24-hour recall has been reported 

to be a poor method to use with the elderly population (79). This method results in 

underestimation of food portions, perhaps due to decreased short term memory. 

Methods which require estimates of usual intake over a specific period of time are 

limited in ability to determine nutritional status because of interferences from current 

dietary practices. In addition, analysis of food frequency questionnaires seldom 

provide information on fiber, cholesterol, sodium and type of fat and carbohydrate 

intake. 

Dietary Patterns of the Elderly 

Horwath (16) reviewed 90 studies published since 1970 regarding nutrition and 

the elderly. Decreased fruit and vegetable intake in the elderly was a frequent 

finding. Intake of milk and milk products, as well as breads and cereals were also 

low as compared to the recommended servings per day. Reduced intake of these 

foods may result in decreased consumption of protective nutrients such as beta 

carotene, calcium, and fiber. 



Decreasing intake of certain foods may be complicated by factors related to 

aging. Limited ability to chew may make consumption of fruits and vegetables 

difficult. Lactose intolerance may reduce intake of milk and milk products. Fiber 

intake may be reduced due to increased laxative usage (78). In addition to the above, 

lifetime dietary habits may be difficult to change due to a variety of reasons. 

Physiological, psychological and economic factors have been shown to 

significantly affect food consumption patterns of the elderly in the United States. In 

order to assess food consumption patterns in the US, the Nationwide Food 

Consumption Survey (NFCS) was conducted in 1980 (78). This was a follow-up 

study to the 1977-78 National Health and Nutrition Examination Survey (NHANES II) 

(80). The results of the NFCS showed that a significant number of elderly individuals 

had marginal intakes of calcium, magnesium, and vitamin B6. Zabik et al. (81) 

reviewed the same data and reported marginal intakes of zinc, magnesium and copper. 

Fannelli (82) interviewed 5,000 persons who participated in the NFCS and found that 

subjects had increased consumption of whole milk, white bread, potatoes and lower 

fruit and vegetable intake since participating in the NHANES II. Based on these 

results, dietary guidelines for the elderly have focused on increasing consumption of 

dairy products, fruits and vegetables (28, 78). Furthermore, the elderly have been 

advised to decrease fat and cholesterol consumption and increase carbohydrate intake. 

Several studies have investigated food practices of the elderly with regard to 

following these dietary guidelines (82, 83, 84, 85, 86, 87). Ho et al.(86) examined 

food practices related to dietary guideline for reducing cancer risk in the elderly using 



a self administered questionnaire. Results from this study showed that subjects would 

likely consume dark green, leafy vegetables and increase intake of vitamin C rich 

fruits and vegetables to at least once a day. However, subjects were less likely to 

consume at least one serving of whole grains or cruciferous vegetables per day. In 

addition, subjects were not likely to limit intake of smoked foods or switch to a low 

fat diet. The unwillingness to follow these guidelines may be due to long term eating 

habits which carryover to current dietary practices. Factors which influenced 

compliance to the guidelines included taste, improved health status, aid in digestion 

and convenience. Approximately 50 percent of subjects recognized that risk for colon 

cancer could be decreased by following the guidelines. 

Benedict (84) investigated views toward cancer prevention and diet in an 

elderly population. The results indicated some elderly subjects would not change 

dietary habits because it would be futile and suggested that following the dietary 

guidelines to reduce cancer risk would take too much time and effort. Many subjects 

had several misconceptions about food composition. For example, the majority of 

subjects thought that margarine had a lower fat content that butter. A small number 

of subjects stated that there was no relationship between diet and cancer, however, 

these subjects supported the idea that diet is associated with heart disease. Although 

influences on health status play the biggest role in changing dietary patterns in the 

elderly, other factors may be involved. The elderly are likely to change food habits 

with changes in income, living arrangements, and location (88, 89). A USDA study 

reported that persons over 65 receiving a limited income had marginal intakes of 
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energy, calcium, vitamin A and thiamin as compared with those without limited 

incomes (78, 83). A study by Davis (90) reported that married couples were more 

likely to have a well balanced diet when compared with men living alone. In 

addition, elderly who have limited access to transportation were less likely to have a 

balanced diet. Although many of the factors which affect food choices of the elderly 

are difficult to control, Fannelli (82) demonstrated that educational programs have 

been successful in changing habits. Programs which focus on health related behaviors 

of the elderly are generally successful but there are few of these programs available to 

this population (18, 78, 82, 83). Several agencies have developed nutritional 

guidelines designed to reduce the risk for some types of cancer. Although these 

guidelines have been presented to the elderly population, compliance has been poor. 

Educational programs targeting the elderly population must be developed in order to 

promote compliance to the guidelines. These programs should emphasize 

improvement in the quality of the diet by focusing on consumption of a variety of 

foods. Furthermore, these programs should be realistic, individualized and motivate 

the elderly to make personal decisions regarding dietary changes. 

Before educational programs for the elderly can be implemented, a dietary 

needs assessment must be completed. Questions regarding psychosocial, current 

lifestyle, past consumption habits and food preferences are essential to the 

development of these assessment instruments. These instruments can be used to 

evaluate and follow food consumption patterns over extended periods of time in order 



to predict the incidence of certain diseases. In addition, these instruments must be 

continuously updated to monitor changes in food consumption patterns. 
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CHAPTER 3 

MATERIALS AND METHODS 

Subjects 

Subjects were recruited from of pool of individuals who had participated in 

one of three intervention studies conducted by the University of Arizona Colon 

Cancer Prevention Center between 1987 and 1989. These trials were entitled 

Calcium/Wheat Fiber, Beta Carotene, and Piroxicam, respectively. Subjects were 

contacted over the telephone in November, 1990. During the time this project was 

conducted, subjects were not continuing the study treatment regimen. In addition, 

subjects who dropped out of the studies were excluded as well as individuals with 

incomplete diet records. 

Original Studies 

The Calcium/Wheat Fiber study, conducted in 1989, included 100 males and 

females aged 50 to 75 years who had non-cancerous colonic polyps removed at least 2 

years prior to the study. All were Caucasian and in good health. The purpose of this 

study was to determine the effects of varying doses of calcium and wheat fiber on 

colonic mucosa cells and fecal parameters. Subjects were given a four digit 

identification number and then randomly assigned to one of four groups: 
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1. Placebo: supplemental fiber (2 gm) and calcium (100 mg). 

2. 13.5 gm wheat bran fiber supplement and 1.25 gm calcium supplement. 

3. Placebo fiber supplement and 1.25 gm calcium supplement. 

4. 13.5 gm wheat bran fiber supplement and placebo calcium supplement. 

Daily treatments continued for two years following a three month compliance 

period in which each subject was given the placebo. Diet was monitored with two 

day diet records and two Arizona Food Frequency Questionnaires (AFFQ) which 

were administered before and after the study. 

The Beta Carotene study, conducted from 1987-1989, included 46 healthy 

male and female subjects age 50 to 65 years. The objectives of this study were to 

evaluate the pharmacokinetics of beta carotene in health individuals receiving high, 

medium and low doses of beta carotene and to determine the effects of various 

supplemental doses (0, 15, 30, 45, and 60 mg) of beta carotene on the immune 

system. Subjects were required to complete an initial Arizona Food Frequency 

Questionnaire (AFFQ) in order to assess usual dietary practices. Subjects were 

counseled on how to limit their beta carotene intake to less than one-half carrot per 

day. In addition, subjects were trained to record their daily food intakes using three 

seven-day diet records. A post-study AFFQ was completed after 14 months of 

intervention. 

Piroxicam, a non-steroidal anti-inflammatory drug which inhibits 

cyclooxygenase activity and synthesis of prostaglandins, has been shown to reduce 

formation of colon polyps in animals given carcinogens (39, 92) Piroxicam has been 
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reported to cause regression of adenomatous colon polyps in patients with familial 

polyposis (92). The Piroxicam study, conducted in 1987, included 41 male and 

female subjects, aged 40 to 80 years, who had colonic polyps removed 10 years prior 

to the study. The purpose of the study was to measure the effects of Piroxicam 

treatment on colonic mucosal cyclooxygenase activity as reflected by prostaglandin E-

2 concentrations in rectal mucosa. Subjects were randomly assigned to one of four 

treatment groups: 1. 5.0 mg/day; 2. 7.5 mg/day; 3. 10.0 mg/day and 4. 20 mg/day. 

Over the three year study, subjects were required to complete three AFFQ's in order 

to monitor usual intake. 

The present study was exempt from human subjects review. However, this 

study was covered in a follow-up clause of the original signed consent form. All 

personal and dietary information obtained from these subjects is on file at the 

University of Arizona Colon Cancer Prevention Center. 

Development of the Questionnaire 

The Behavior Risk Factor Survey, developed by the Centers for Disease 

Control in 1981, is a telephone interviewing instrument designed to measure 

prevalence and time trends for health related behaviors (Appendix A). Currently, it is 

used by more than 40 state health departments in order to monitor progress toward 

National health objectives (93, 94, 95). The core questions of the survey were 

developed based on National Health and Nutrition Survey (NHANES) and National 

Health Interview Survey data. The dietary module was based on food frequency 
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questionnaires developed by Block and Willett (8, 75). The items on the 

questionnaire are thought to be indicative of dietary risk factors associated with the 

development of disease. The nineteen core questions inquire about consumption of 

high fat foods, smoked/cured foods, high sodium foods and fruits and vegetables. 

Reliability and validity of these core questions has been well documented. Willet 

reported correlation coefficients ranging from 0.44 to 0.76 for the 19 food items (8, 

93, 94, 95). The six questions in the diet behavior module inquire about specific 

food behaviors, such as type of milk most often consumed and perceived level of fat 

intake. 

The follow up section was developed by this investigator in order to obtain 

information about the questionnaire itself as well as supplement usage, dietary 

changes, and sources of nutritional information (Appendix B). The format of the 

original CDC BRFS was slightly modified in order to simplify the collection and 

identification of the data. For example, a space for the name of the subject as well as 

his/her four digit identification number was added to the top of each questionnaire. 

Administration of the Questionnaire 

Specific instructions as to how to administer the questionnaire were provided 

by the CDC (Appendix C). The seven basic instructions were as follows: 

1. Confirm that the correct subject has been contacted; 

2. Introduce yourself and explain why you are calling; indicate 

approximately how long the questionnaire will take to administer; 
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3. Read the directions and begin asking the questions; 

4. The questions must be read in exact order, word-for-word. Never 

explain, interpret or add to a question; 

5. Remain objective-do not express surprise or displeasure while reading 

the questions; 

6. Do not hurry the subject; and 

7. Once the data has been obtained, thank the subject for participating. 

The questionnaire inquired as to the frequency of foods eaten. Participants 

were asked to indicate how often, on the average in the last 12 months, they have 

consumed the specific food(s). There were seven possible responses to the 19 core 

questions and these were read after each question. The frequency responses were: 

per day, per week, per month, per year, never, don't know and refused. Each 

response had a specific numerical code which was circled or written. For example, if 

the subject had consumed a food two times per week, the code would be 202 

(written). If the subject stated that he/she never eats the food, the code 555 was 

circled. 

Upon collection of the data, responses to the 19 core questions were converted 

to per week amounts and entered by subject identification number into a computer 

database. In addition, the 19 core questions were assigned a specific fat value in 

grams per serving, based on the American Dietetic Association Exchange List (96). 

The 19 core questions were followed by the diet behavior module. Responses 

to these questions were different from those of the core questions. There were seven 
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possible responses to the first three questions of the module, each with a single 

numerical code. The possible responses and their numerical codes were as follows: 

1. often/always (1); 2. sometimes (2); 3. rarely (3); 4. do not eat this food (4); 5. 

never (5); 6. don't know/not sure (7); and 7. refused (9). 

The remaining diet module questions inquired about type of milk consumed, 

level of fat intake, and dietary change. Question 4, which inquired about the type of 

milk most often consumed, had 8 possible responses and each had a single numerical 

code: 1. whole (1); 2. 2% (2); 3. 1% (3); 4. skim/non-fat (4); 5. other (5); 6. don't 

drink milk (6); 7. don't know/not sure (7); and 8. refused (9). Question 5 inquired 

about perceived fat intake. There were 5 possible responses: 1. high (1); 2. medium 

(2); 3. low (3); 4. don't know/not sure (7); and 5. refused (9). Question 6 asked if 

the subjects' diet has changed since completing the last food frequency questionnaire. 

Responses included: 1. yes (1); 2. no (2); 3. don't know/not sure (7); and 4. refused 

(9). The responses to the diet behavior module questions were not altered and hence, 

entered, by subject identification number, into the computer database as a single 

numerical code. 

This study evaluated responses to all 19 core questions, however, questions 5 

and 6 of the diet behavior module were the only items that provided data applicable to 

the study objectives. Responses to these questions were used to evaluate subjects by 

perceived fat intake and dietary change. 
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Data Analysis 

Differences in fat consumption by perceived level and study group were 

analyzed using one-way analysis of variance. Analysis of Variance is a statistical 

technique used to assess the effects of one or more independent variables on 

dependent variables. The independent variable(s) is measured at any level upon a 

continuous dependent variable. The dependent variable is measured at an interval 

level. Differences between sample means are tested for significance (97). 

Differences between subjects reporting no dietary change and those reporting 

change was were analyzed using the Student's t-test. The Student's t-test is a 

technique used to test for significant differences between two sample means. This test 

is used when the population standard deviation is unknown. This test assumes that 

the sample distribution is normal and that the sample is randomly selected (97). 

All statistical analysis was performed by a qualified statistician using the 

Statistical Package for Social Sciences computer program (97). 
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CHAPTER 4 

RESULTS 

Subjects 

One hundred-three subjects, 59 males and 44 females with an average age of 

64 years, responded to the telephone administered CDC BRFS. The number of male 

and female respondents to the telephone survey from each of the three original colon 

cancer prevention trials is presented in Table 1. Approximately one-half of the 

original participants from each study group responded to the telephone survey (Table 

2). In addition, Table 3 shows the number of subjects who have stated that they had 

changed their diet in some way since the last food frequency questionnaire. 

Fat Consumption 

Estimated weekly fat consumption for each subject was calculated. Items 1 to 

19 on the questionnaire were assigned a numerical fat value per serving based on 

values obtained from the American Dietetic Association Exchange List (96). Fat 

composition of each food item is presented in grams per serving in Table 4. Weekly 

consumption for each subject was then calculated by multiplying number of servings 

per week by grams of fat per serving. Fat consumption is reported as the total 
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TABLE 1: Number of male and female original study participants and BRFS 
respondents. 

Study Group Original Study 
Participants 

Male Female 

BRFS 
Respondents 

Male Female 

Beta Carotene 24 22 6 16 

Piroxicam 26 15 11 10 

Calcium/Fiber 54 46 42 18 

Total 104 83 59 44 

TABLE 2: Number of non-respondents and percentage of original study 
participants responding to the BRFS telephone survey. 

Original 
Study 

Original Study 
Participants 

BRFS Non-Respondents Percent 
Response Rate 

Refusals Unable to 
Contact 

Beta Carotene 46 1 23 48% 

Piroxicam 41 6 14 51% 

Calcium Fiber 100 7 33 60% 

Total 187 14 70 55% 



TABLE 3: Number of BRFS respondents claiming a change in diet. 

Original Study No Change Change Totals 

Beta Carotene 13 9 22 

Piroxicam 13 8 21 

Calcium/Fiber 37 23 60 

Totals 63 40 103 



TABLE 4: Fat composition, in grams/serving, of food items included in the BRFS 

Food Items Serving Size Fat Grams/Serving 

Hotdogs/Lunchmeat 1 oz 8 

Bacon/Sausage 1 item 7 

Pork 3 oz 15 

Beef 3 oz 15 

Chicken 3 oz 15 

Fried Potatoes 3 oz 16 

Cheese 1 oz 8 

Bakery Items 1 item 10 

Salty Snacks 1 oz 10 

Butter 1 tsp 5 

Eggs 1 item 5 

Whole Milk 1 C 8 

Fruit Juice 1/2 C 0 

Fruit 1/2 C 0 

Vegetables 1/2 C 0 
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represented by the questionnaire items. This level is not intended to reflect total 

dietary fat consumption. Fat consumption ranged from approximately 38 to 447 

grams/week. (Figure 1). 

Perceived Level of Fat Consumption 

The hypothesis that perceived level of dietary fat intake correlates with actual, 

self reported intake was tested using one-way analysis of variance (ANOVA). 

Perceived level of fat intake was assessed with diet behavior question 5. Subjects 

were categorized according to responses to this question. The categories included: 1. 

High; 2. Medium and 3. Low. Mean per week consumption of food items is shown, 

by category, on Table 5. All values are expressed as the mean +/- one standard 

deviation. Significance at p < 0.05 is noted. 

The low group consumed significantly fewer servings of hotdogs and 

lunchmeat compared to the high fat group. Weekly intake of fried chicken was 

significantly lower for this group as compared to the medium and the high groups. 

The high group consumed almost 4 times as many servings of cheese as the low 

group and almost 3 times as much as the medium group. The medium group 

consumed significantly more servings of butter as compared to the other groups. In 

addition, this group consumed significantly lower amounts of fruit. Subjects in the 

low group had a significantly higher intake of carrots, almost twice that of subjects in 

the high group. The low group also had the lowest weekly total fat consumption of 

the three groups. This value was significantly different from the high group fat 



Figure 1: Estimated Weekly Fat Consumption 

mmm. 
"mm 

11 

mmm 

 ̂ rSi J> jP J? J§> JS5 J** J> & & 4~ «$» <s> 

Range of Fat Consumption (Gm/wk) 



44 

Table 5: Mean per week consumption of food items and estimated weekly fat 
consumption by perceived level of fat intake. 

Survey Items High 
n = 4 

Medium 
n = 38 

Low 
n = 61 

Hotdogs/Lunchmeat 1.93 +/- 1.85 1.34 +/- 1.37 0.71 +/- 1.11* 

Bacon/Sausage 0.87 +/- 0.25 0.66 +/- 0.73 0.49 +/- 0.80 

Pork 0.50 +/- 0.35 0.37 +/-0.42 0.25 +/- 0.29 

Hamburgers 0.59 +/- 0.47 0.74 +/- 0.65 0.57 +/- 0.51 

Fried Chicken 2.00 +/- 0.82 1.32 +/- 1.02 0.85 +/- 0.69** 

Fried Potatoes 0.29 +/- 0.48 0.57 +/- 1.19 0.26 +/- 0.47 

Cheese 1.12 +/- 1.30** 0.44 +/- 0.42 0.31 +/- 0.39 

Bakery Items 1.56 +/- 1.19 2.65 +/-4.03 2.72 +/- 3.36 

Snacks/Chips 2.06 +/- 1.30 1.76 +/-2.07 1.57 +/-2.13 

Butter 8.87 +/- 6.48 11.22 +/- 14.46* 6.73 +/- 5.98 

Eggs 1.88 +/- 1.03 2.50 +/- 2.53 1.51 +/- 1.73 

Whole Milk 0.00 +/- 0.00 0.34 +/- 1.67 0.71 +/- 3.05 

Fruit Juice 3.85 +/- 3.65 4.91 +/- 4.50 4.34 +/- 3.73 

Fruit 9.00 +/- 6.27 6.37 +/- 5.53* 9.78 +/- 9.70 

Salad 3.75 +/- 2.22 3.97 +/- 2.56 4.16 +/- 2.45 

Potatoes 1.69 +/- 1.03 2.30 +/- 1.38 2.53 +/- 2.75 

Carrots 1.31 +/- 1.18 1.60 +/- 1.43 2.58 +/- 2.14* 

Other Vegetables 8.00 +/- 4.24 7.42 +/- 4.43 8.54 +/-5.03 

Estimated Fat 
(grams) 

197.79 +/- 86.87 209.04 +/- 111.58 148.36 +/- 80.74* 

* significantly different from one group at p < 0.05 
** significantly different from two groups at p < 0.05 
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consumption value, which was the highest of the three groups. There were no 

significant differences between groups for all other food items. 

Fat Consumption by Study Group 

The hypothesis that there were significant differences in fat consumption 

between the three study groups was tested using one-way analysis of variance 

(ANOVA). Table 6 shows mean weekly consumption of foods for subjects in the 

Beta Carotene, Piroxicam and Calcium/Fiber groups. All values are expressed as the 

mean +/- one standard deviation. Significance at p < 0.05 is also noted. 

The beta carotene group consumed significantly fewer servings of bacon and 

sausage than the Piroxicam and calcium/fiber groups. However, the calcium/fiber 

group consumed two times more pork than the beta carotene group. The beta 

carotene group also had significantly lower intakes of beef and fried chicken as 

compared to the other two groups. Cheese consumption was highest among beta 

carotene subjects. These subjects consumed three times as many servings of cheese 

as the calcium/fiber group and the Piroxicam group. The Piroxicam group had the 

highest level of butter intake and other vegetable consumption. Subjects in the beta 

carotene group also had the highest intake of fruit juice. The Piroxicam group had 

the highest overall fat consumption of the three groups, however, this difference was 

not significant. There were no significant differences with regard to consumption of 

food items. 
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Table 6: Mean weekly consumption of food items and estimated fat consumption by 
study group. 

Survey Items Beta Carotene 
n = 22 

Piroxicam 
n = 21 

Calcium/Fiber 
n = 60 

Hotdogs/Lunchmeat 0.68 +/-0.79 0.83 +/- 1.02 1.17 +/- 1.48 

Bacon/Sausage 0.18 +/- 0.24** 0.78 +/- 1.20 0.64 +/- 0.66 

Pork 0.17 +/-0.25 0.24 +/-0.29 0.38 +/- 0.39* 

Hamburgers 0.51 +/-0.52 0.55 +/-0.53 0.71 +/-0.59 

Beef 0.75 +/- 0.62* 1.03 +/-0.84 1.20 +/-0.94 

Fried Chicken 0.23 +/-0.47* 0.38 +/- 0.43 0.42 +/-1.00 

Fried Potatoes 0.23 +/- 0.27 0.30 +/- 0.35 0.49 +/- 0.56 

Cheese 5.32 +/- 8.08** 1.94 +/- 1.90 1.54 +/- 1.40 

Bakery Items 2.68 +/- 4.22 2.52 +/- 4.85 2.70 +/- 2.75 

Snacks/Chips 2.13 +/- 2.56 1.04 +/- 1.26 1.71 +/- 2.08 

Butter 7.09 +/- 6.50 14.76 +/- 18.33** 6.78 +/- 5.58 

Eggs 3.67 +/- 4.79 5.86 +/- 4.91 4.39 +/- 3.22 

Whole Milk 0.00 +/- 0.00 0.05 +/- 0.22 0.92 +/-3.16 

Fruit Juice 11.82 +/- 11.17** 7.38 +/-7.13 7.66 +/- 7.40 

Salad 3.23 +/- 1.48 3.98 +/- 3.05 4.43 +/- 2.48 

Potatoes 1.92 +/-0.89 2.50 +/- 1.47 2.56 +/- 2.80 

Carrots 2.10 +/- 1.90 2.00 +/- 2.04 2.25 +/- 1.93 

Other Vegetables 7.14 +/- 3.77 10.24 +/- 5.64** 7.72 +/- 4.65 

Estimated Fat 
(grams) 

171.16 +/- 111.99 187.39 +/- 122.35 168.06 +/- 81.79 

*significantly different from one group at p < 0.05 
••significantly different from two groups at p < 0.05 
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Fat Consumption by Change in Diet 

The Student's t-test was used to test the hypothesis that those subjects who 

reported changing their diet since the last AFFQ had a lower fat intake than those 

who reported no change. Table 7 shows the weekly consumption of food items, 

expressed as the mean +/- the standard deviation. The group which stated no change 

had significantly greater intakes of hamburgers, bakery items and whole milk as 

compared to the change group. The change group consumed less total fat than the no 

change group, although this difference was not significant. All other values were not 

significant. 



Table 7: Mean weekly consumption of food items and estimated weekly fat 
consumption in groups claiming a change or no change in diet. 

Survey Items Change No Change 
n = 40 n = 63 

Hotdogs/Lunchmeat 0.85 +/- 1.37 1.08 +/- 1.23 

Bacon/Sausage 0.58 +/- 0.89 0.56 +/- 0.68 

Pork 0.26 +/- 0.31 0.33 +/- 0.38 

Hamburgers 0.43 +/- 0.35 0.76 +/- 0.64* 

Beef 0.95 +/- 0.98 1.14 +/-0.80 

Fried Chicken 0.35 +/-0.57 0.39 +/-0.95 

Fried Potatoes 0.37 +/- 0.35 0.41 +/- 0.55 

Cheese 2.49 +/- 4.55 2.39 +/- 3.99 

Bakery Items 1.92 +1-2.91 3.12 +/- 3.84* 

Snacks/Chips 1.72 +/- 1.97 1.62 +/-2.15 

Butter 8.13 +/- 8.95 8.69 +/- 10.89 

Eggs 1.98 +/- 1.83 1.83 +/- 2.24 

Whole Milk 0.03 +/-0.16 0.88 +/- 3.09* 

Fruit Juice 4.32 +/- 4.58 4.67 +/- 3.62 

Fruit 9.35 +/- 9.09 7.94 +/- 7.94 

Salad 4.11 +/-2.11 4.06 +/- 2.68 

Potatoes 2.46 +/- 1.41 2.38 +/-2.71 

Carrots 2.22 +/- 1.94 2.14 +/- 1.94 

Other Vegetables 8.55 +/-5.15 7.83 +/- 4.56 

Total Fat (grams) 153.95 +/- 96.58 184.55 +/- 96.44 
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CHAPTER 5 

DISCUSSION 

The overall response rate of 55 percent is comparable to results obtained by 

other investigators using the BRFS (94, 95). Shea et al. (95) reported response rates 

of 55 percent and 59 percent in a test-retest reliability study using a triethnic 

population. The response rate was primarily affected by the inability to contact 

former subjects, not refusals to participate (Table 2). Those subjects who reported 

positive experience from participation in the prevention trials where the most 

cooperative, while those reporting negative experiences were likely to refuse. 

Fat Consumption 

Estimated weekly fat consumption, which ranged from 38 to 447 grams/week, 

was considered very low. These values, when converted to a per day values, range 

from 5.4 to 64 grams/day. Total fat intake for the elderly population has been 

reported to be 90 grams per day (78). Compared to the recommended, as well as 

typical intake, these values appear to be abnormally low. However, total fat 

consumption may be underestimated using the BRFS because several foods which 

contribute significant amounts of fat to the diet were not included in the questionnaire. 
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Food such as salad dressings, gravies and ice cream, which have been reported to be 

consumed daily by this population, were omitted from the BRFS. 

In addition to omission of food items, underreporting may have been a factor 

affecting total fat consumption values. High fat foods such as whole milk, eggs, 

butter, bacon and lunchmeat were included in the BRFS. Although daily consumption 

of these foods in the elderly population has been documented, the results from this 

study show that average consumption of these foods was less than one time per week. 

These results may reflect the tendency for subjects to "talk a good diet" when 

responding to a food frequency questionnaire. It is widely recognized that responses 

to food frequency questionnaires are influenced by attempts to idealize dietary habits. 

Subjects may report what they perceive they should be eating rather than what they 

have actually eaten. The tendency to report a healthy diet often results in 

underreporting of foods considered unhealthy. High calorie and high fat foods are 

usually underreported resulting in inaccurate assessment of total calorie and fat 

intakes. Values for estimated weekly fat consumption obtained from this investigation 

may have been affected by both omission of food items and under-reporting by 

subjects. 

Fat Consumption bv Level of Perceived Intake 

As hypothesized, the majority of subjects reported consumption of a low fat 

diet. In addition, subjects who perceived that their diets were low in fat had 

significantly lower total fat intakes than subjects who perceived that their diets were 
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high in fat. Although there was no significant difference between the low and 

medium groups with regard to total fat intake, the low group did have a lower overall 

fat consumption. The lower fat consumption by this group was further supported by 

their response to the 13 core questions associated with fat intake. Overall, subjects in 

the low group consumed fewer servings of high fat foods. In addition, these subjects 

had higher intakes of fruits and vegetables as compared to the high and medium 

groups. 

Results regarding perception of dietary fat do not agree with those of other 

studies. Ho et al. (86) reported that a group of elderly persons living in the Tucson 

area stated compliance to all dietary cancer prevention guidelines except that of 

consuming a low fat diet. Although most subjects believed that a low fat diet would 

reduce the risk of colon cancer, only 36 percent reported consumption of a low fat 

diet. In addition, many subjects did not know if they were consuming a low fat diet 

at the time of the study. Uncertainty regarding level of fat intake was expressed by a 

number subjects participating in this investigation. Lack of knowledge regarding fat 

content of foods may be responsible for this uncertainty. 

Fat Consumption by Study Group 

The hypothesis that the Piroxicam group would have a higher fat consumption 

than the beta carotene and calcium/fiber groups was not supported by the results. 

Piroxicam subjects had a higher overall fat intake as compared to the other two 

groups, however, this difference was not statistically significant. The results showed 
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that the calcium/fiber group did not have higher intakes of calcium rich foods such as 

cheese. This finding does not support the previously stated hypothesis but may be 

explained by the fact that the questionnaire did not include several foods which 

contribute significant amounts of calcium to the diet. In addition, the beta carotene 

group did not consume a greater number of carrots when compared with the other two 

groups. This result may show lack of a carryover effect from the study or may be 

due to limitations of the questionnaire. Consumption of other beta carotene rich 

foods, such as broccoli, were not evaluated. 

As demonstrated by the results, it appears that the nutritional information 

presented to subjects during the prevention trials had little effect on current dietary 

intake. Although subjects were made aware of the relationship between diet and 

colon cancer, few followed the dietary guidelines aimed at reducing cancer risk. In 

addition, few subjects who were exposed to dietary manipulations during the trials 

continued to consume these foods and/or supplements. Due to personal preferences, 

several subjects from the calcium/fiber study reported reduced intake of fiber since 

discontinuing the study. For example, many subjects stated that the cereal/fiber 

supplement tasted like "cardboard" and have since decreased consumption of high-

fiber cereals for this reason. Lactose intolerance prevented many subjects from 

consuming calcium-rich foods such as cheese and milk. Subjects from the beta 

carotene group reported difficulty in eating raw vegetables, such as carrots, due to 

dental problems. Few of these subjects reported taking beta carotene supplements. 
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Fat Consumption by Dietary Change 

The hypothesis that subjects which stated that they had changed their diet since 

the last FFQ consumed less fat per week than subjects which stated that they had not 

changed their diet was not supported by the data. The change group did consume less 

fat than the no change group, although this difference was not significant. In 

addition, the change group consumed, overall, fewer servings of high fat foods than 

the no change group. Several subjects reported reducing consumption of high fat 

foods such as red meat, smoked meats, and high fat cheeses. Many subjects stated 

that they had tried to reduce caloric intake either by reducing food intake or using 

liquid diets such as Slim-Fast. Several subjects reported using diet and/or vitamin 

supplements for "better health" and "disease prevention." Supplement usage in the 

elderly has been widely reported (82, 83, 84, 85). Older adults often have 

misconceptions regarding the relationships between nutrition, health and disease. 

Effective nutrition programs targeting the elderly may aid in their understanding of 

these relationships thereby making them less susceptible to false claims (85). 

Conclusions and Recommendations 

The elderly in the US is the most rapidly growing sector of the population. 

By the year 2000, 17 percent of the population will be over the age of 65. Hence, a 

rapid and accurate method for collecting dietary information from this population is 

necessary to predict future disease patterns which are diet-related. 



54 

The CDC BRFS was found to be a inexpensive and rapid data collection 

method which was successful in determining differences between perceived and 

reported behaviors in an elderly population. Information gained from this study may 

be used by the CDC to develop education programs focusing on modifying dietary 

behaviors in elderly persons. Although this method may be appropriate for use in the 

development of nutritional education programs, it is inappropriate for use as a tool for 

individual risk assessment. In addition, in order to improve data collection, several 

aspects of the questionnaire need to be modified. If the questionnaire is to be used to 

determine total fat intake, several high fat foods must be added. Inquiries as to 

frequency of consumption of salad dressing and ice cream should be made. 

Furthermore the questionnaire should include questions regarding consumption of low 

fat products such as low fat cheeses and lunch meats. Another limitation is that the 

questionnaire does not account for seasonal variation in consumption of certain foods 

such as fruits and vegetables. Many subjects reported that consumption of these foods 

was variable throughout the year. The questionnaire also neglected to inquire about 

consumption of cereals, whole grains, bread and legumes. Hence, an accurate 

estimate of fiber intake cannot be made using this questionnaire. Several questions 

were too general, specifically the questions regarding cheese and butter consumption. 

Several subjects hesitated when answering these two questions. Finally, the diet 

behavior module question regarding fat intake did not inquire as to the type of fat. 

Many subjects expressed uncertainty over the response to this question-they were 

unsure as to what type of fat. Questions regarding intake of these foods should be 
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included in order to gain a more accurate account of overall food consumption 

patterns. 

In addition to modifying the questionnaire, future studies may involve 

administration of the questionnaire to a random sample. Results obtained from this 

sample could be compared with those of this investigation in order to determine 

differences in responses between the two groups. Furthermore, the responses to the 

follow-up questions could be used to determine supplement usage as well as sources 

of health-related information. 

Upon modification, the BRFS would be an ideal needs assessment instrument 

which could be used to assess food consumption habits of the elderly population. 

This questionnaire, which is continuously updated, contains many elements necessary 

to evaluate changes in food consumption patterns over time. Information obtained 

from this questionnaire may be used to develop education programs aimed at 

promoting guidelines specific to common risk behaviors exhibited by certain 

populations. 
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Name: I.D. Number: 

For questions 1-10: HOW OFTEN DO YOU EAT. 

Per Per Per Per Don't 
Day Week Month Year Never know Refused 

1. hot dogs 
or lunch 
meats such 
as ham or 
other cold 
cuts? I__ 2 3 4 555 777 999 

2. bacon or 
sausage? i__ 2 __ 3 __ 4 __ 555 777 999 

3. pork other 
than 
ham, bacon, 
or 
sausage? I__ 2__ 3__ 4__ 555 777 999 

4. hamburgers, 
cheeseburgers, 
or meatloaf? I 2 3 4 555 777 999 

5. beef other than 
hamburger, 
cheeseburger, 
or 
meatloaf? 1__ 2__ 2__ 4__ 555 777 999 
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Per Per Per Per Don't 
Day Week Month Year Never know Refused 

6. fried 
chicken? i__ 2 _ _ 3 __ 4 _ _ 555 111 999 

7. french 
fries, 
or fried 
potatoes? i__ 2 3 __ 4__ 555 777 999 

8. cheese or 
cheese 
spreads, NOT 
including 
cottage 
cheese? 1__ 2__ 3 4__ 555 777 999 
aNCLUDE CHEESE 
USED AS AN 
INGREDIENT, IE: 
ON PIZZA) 

9. doughnuts, 
cookies, 
cake, 
pastry, 
or pies? I 2 3 

10. snacks, 
such 
as chips 
or 
popcorn? 1 2  2 .  

4  5 5 5  1 1 1  9 9 9  

4  5 5 5  1 1 1  9 9 9  
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Per Per Per Per Don't 
Day Week Month Year Never know Refused 

11. HOW OFTEN DO 
YOU ADD BUTTER 
OR MARGARINE TO 
BREAD, ROLLS, OR 
VEGETABLES? 

i _ _  2  2 _ _  4  5  5  5  7 7 7  9  9  9  

12. HOW MANY EGGS 
DO YOU USUALLY 
EAT? I__ 2 2 l _ _  4  5 5 5  7 7 7  9 9 9  

13. HOW MANY 
GLASSES OF WHOLE MILK 
DO YOU USUALLY 
DRINK? 
Remember to 
include drinks 
made with whole 
milk or milk on 
cereal. DO NOT 
INCLUDE LOW 
FAT MILK, SUCH 
AS SKIM OR 
2% MILK. i__ 2 3 4 555 777 999 

1. HOW OFTEN DO 
YOU DRINK FRUIT 
JUICES, SUCH AS 
ORANGE, GRAPE
FRUIT OR 
TOMATO? i__ 2 a__ 4 555 777 999 

2. NOT COUNTING 
JUICE, HOW OFTEN 
DO YOU EAT 
FRUIT? i 2 3 4 555 777999 
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Per Per Per Per 
Day Week Month Year 

Don't 
Never know Refused 

3. HOW OFTEN DO 
YOU EAT 
GREEN SALAD? 

I _ _  2  _  _  2 _ _  4  5 5 5  7 7 7  9 9 9  

4. HOW OFTEN DO 
YOU EAT POTATOES 
(NOT INCLUDING 
FRENCH FRIES, 
FRIED POTATOES 
OR POTATO 
CHIPS)? i__ 2 3 4 555 777 999 

5. HOW OFTEN DO 
YOU EAT 
CARROTS? I _ _ 2 2 _ _ 4 555 777 9 

6. NOT COUNTING 
CARROTS, POTATOES 
OR SALAD, HOW MANY 
SERVINGS OF 
VEGETABLES DO YOU 
EAT? I__ 2 3 4 555 777 9 
(For example, a 
serving of vegetables 
at both lunch & 
dinner would be 
2 servings) 
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Appendix A 

MODULE: Diet Behaviors 

1. When you eat chicken or other poultry, how often do you eat it with the skin? 
Would you say often, sometimes, rarely, never or do you not eat chicken? 

a. Often or always 1 ( ) 
b. Sometimes 2 
c. Rarely 3 
d. Don't eat chicken 4 
e. Never 5 

Don't know/Not Sure 7 
Refused 9 

2. When you eat dessert, how often do you have only fruit? 

a. Often or always 1 ( ) 
b. Sometimes 2 
c. Rarely 3 
d. Don't eat fruit 4 
e. Don't eat dessert 6 
f. Never 5 

Don't Know/Not Sure 7 
Refused 9 

3. How often do you eat at least 2 vegetables at dinner? 

a. Often or always 1 ( ) 
b. Sometimes 2 
c. Rarely 3 
d. Don't eat vegetables 4 
e. Never 5 

Don't Know/Not Sure 7 
Refused 9 

4. What type of milk do you usually drink or have on your cereal? Is it usually 
whole, 2%, 1%, skim, non-fat, or some other type? (Do not include small 
amounts of milk added to coffee or tea). 

a. Whole/regular 1 ( ) 
b. 2%/Low fat 2 
c. 1% 3 
d. Skim/non-fat 4 
e. Other 5 
f. Don't drink milk 6 
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g. Don't Know/Not Sure 7 
h. Refused 9 

Overall, when you think about the foods you eat would you say your diet is high, 
medium, or low in fat? 

a. High 1 ( ) 
b. Medium 2 
c. Low 3 
d. Don't Know/Not Sure 7 
e. Refused 9 

Has your diet changed in any way since you completed the last dietary 
questionnaire? 

a. Yes 1 ( ) 
b. No 2 
c. Don't Know/Not Sure 7 
d. Refused 9 

(If Yes to Question 6). In what way has your diet changed? (Circle all that are 
mentioned): 

a. Low calorie diet 
Yes ( ) 
No 
Refused 

b. Low fat diet 
Yes ( ) 
No 
Refused 

c. Increased fiber 
Yes ( ) 
No 
Refused 

d. Other (Explain) 
Yes ( ) 
No 
Refused 
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Appendix B 

FOLLOW-UP SECTION 

1. Do you feel that any questions were unclear? If yes, which questions? Would 
you like to change any of your answers? 

2. Do you feel it would have been easier to answer some questions if you would 
have been allowed to ask for clarification? 

3. What dietary changes would you say are recommended for cancer prevention? 

4. What are your sources of this information? 

5. Are you currently taking any dietary/vitamin supplements? Which ones and 
why? 

6. If your diet changed since the last food questionnaire, what were the reasons 
for this change? 



Appendix C 

Instructions for Administration of the Behavior Risk Factor Survey 
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* Specific rules: 

1. Confirm that the correct subject has been contacted. 

2. Introduce yourself and explain why you are calling. 

3. Read the directions and begin asking the questions. 

4. Read the questions in exact order. 

5. Remain objective. 

6. Do not hurry the subject. 

7. Thank the subject for participating. 
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