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Abstract

Gaddy, Gail, An Investigation of Food Patterns and

Defecation Habits of Texas Latter-Day Saint Adult Males.

December, 1983, 64 pp., 4 tables, bibliography, 31 titles.

The objective of this study was to investigate food

consumption frequency patterns, defecation habits, and

incidence of disease states associated with colon cancer by

active LDS adult males, residing in Texas, which may help

explain the lower incidence of colon cancer observed in the

religious group. To accomplish this objective, a sample of

50 was randomly selected and administered a questionnaire,

designed to gather information covering personal and demo-

graphic characteristics, defecation habits, incidence of

associated disease states, and frequency of consumption of

132 selected foods. Data was analyzed by comparison of

percentages, means, and frequencies, and a Pearson Product

Moment Correlation. Results reported LDS males chose a

wide variety of foods with a high frequency of fruits,

vegetables, and cereals. A low incidence of problems asso-

ciated with colon cancer and "western" or refined diets was

also reported. Defecation habits were more frequent than

general population and compared favorably to another low-

risk population, rural Scandanavians.
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CHAPTER I

INTRODUCTION

Background of the Problem

Cancer of the large bowel accounts for two to four per-

cent of all deaths in western civilization; thirty-seven

thousand deaths are attributed each year to colon cancer in

the United States alone (1,2). Although the colon is the

second most common site for cancer among males and females,

the causes of colon cancer remain largely unknown (1,2).

Other disease states associated with increased incidence of

colon cancer include appendicitis, diverticular disease, and

hemorrhoids (1,3,4,11). Investigating the causes of these

associated diseases may assist in providing clues to the

etiology of colon cancer and consequently help confirm the

diseases association with each other (3,4). A religious

group known as the Latter-Day Saints has been shown to have

a much lower incidence rate of colon cancer than the

national norm (5,6).

The Church of Jesus Christ of Latter-Day Saints was

founded in April, 1830, by Joseph Smith, Jr. Since then its

membership has grown to approximately five million world

wide, and approximately three million members reside in the

1
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United States.A The Latter-Day Saints are a group which

interests researchers because they represent a large group

with unique, yet similar, characteristics to the United

States' general white population. Particularly of interest

to nutritionists is the Latter-Day Saints' adherence to the

"Word of Wisdom," a set of health guidelines given to the

Church in 1833. These guidelines prohibit the use of alco-

hol, tobacco, coffee, and tea; in addition, the "Word of

Wisdom" recommends the abundant use of fruits, vegetables,

whole grains, and moderation in the consumption of meats (4).

Since epidemiological evidence has implicated environ-

mental factors in the etiology of colon cancer and associ-

ated diseases, a further look into the components of diets

consumed by Latter-Day Saints and the level of incidence of

associated diseases is warranted in order to increase the

information on the relation of diet to the prevention and

etiology of colon cancer and the associated disease states.

(3.4.9,11,13)

Statement of the Problem

The objective of this study was to investigate food

consumption frequency patterns, defecation habits, and inci-

dence of disease states associated with colon cancer by

active Latter-Day Saint adult males, residing in Texas,

ACurrent membership given in broadcast by President of

the Church of Jesus Christ of Latter-Day Saints, April 2,
1982.
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which may help explain the lower incidence of colon cancer

observed in the religious group. To accomplish the above

objective, the seven specific purposes were formulated; these

were

1. To determine the frequency of consumption of

fiber containing foods,

2. To determine the frequency of consumption of animal

fats, both pure and high fat containing foods,

3. To determine the frequency of consumption of high

indole containing foods,

4. To determine the frequency of consumption of caf-

feine and alcohol,

5. To determine the frequency of bowel movement and

incidence of constipation, hemorrhoids, and diver-

ticulosis,

6. To ascertain personal and demographic character-

istics that may relate to food patterns observed,

7. To determine if correlation exists between consump-

tion frequency of selected foods, defecation habits

of associated disease states, and demographic and

personal variables.

Delimitations

1. High Priests do not include all adult Latter-Day

Saint Males.

2. Study did not investigate all nutrients consumed.
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3. Some active Latter-Day Saint males did not qualify

if following prescribed or restricted diet.

Limitations

1. Frequency of foods consumed may be subjective due

to dependency on memory.

2. Frequency of some foods consumed may be biased due

to season in which data is collected.

3. The study may be subject to limitations recognized

in collecting data by mail questionnaire.

4. Colon cancer incidence among Latter-Day Saints

residing in Texas may not be equal to lower incidence

observed in other Latter-Day Saint populations.

Definition of Terms

I. Active Latter-Day Saint males will be defined as

those males holding the priesthood title of High Priest.

2. Church will be defined as the Church of Jesus

Christ of Latter-Day Saints.

3. "Word of Wisdom," is the name given to a set of

dietary and health prescriptions by the Church.

Assumptions

1. There is a similar lower incidence rate of colon

cancer among all populations of Latter-Day Saints.

2. Questionnaires are answered truthfully.

3. Foods listed as consumed are actually consumed.

,
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4. Active members are more apt to follow dietary

guidelines of the Church.

a
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CHAPTER II

PROCEDURE AND METHODOLOGY

The Sample

The sample for the study was composed of thirty active

Latter-Day Saint adult males residing in North Texas. Fifty

individual sample members were randomly selected from mem-

bership rolls, obtained by the investigator from each stake

in the North Texas area.

The fifty sample members were then mailed a letter

requesting their participation in the study and the Food

Frequency Questionnaire. A stamped, self-addressed envelope

was also enclosed for returning the completed Food Frequency

Questionnaire.

Thirty-five respondents returned the questionnaire.

After omitting the questionnaires from sample members

following a special or restricted diet, the total sample was

reduced to thirty active Latter-Day Saint adult males.

Collection of the Data

Data for the study were collected by mailed question-

naire. The questionnaire was designed to gather information

covering personal and demographic characteristics, defe-

cation habits, incidence of associated disease states, and

frequency of consumption of 132 selected foods.

8
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After reviewing the related literature, the food fre-

quency questionnaire was selected as the most applicable

dietary recall tool (1,2,4,5,6,7,8,9,10,11). Graham and

Mettlin state that questionnaires regarding frequency of

eating various foods are an inexpensive and reliable

approach and most adaptable to epidemiology (1). In addi-

tion, Sorrenson states, "They are especially useful when

certain foods have been identified as having a probable risk

protection for disease." (2)

Fifty questionnaires were sent out with thirty-five

being returned, giving a response rate of seventy percent.

Data Analysis

Statistical methods used in evaluating the variables

and consumption patterns were simple comparison of percen-

tages, means and frequencies, and a Pearson Product-Moment

Correlation Coefficient (3). Pearson's method was used to

test significance of any correlation of food patterns and

other variables.

The use of percentages, frequency, and distribution

were used to provide insight into the defecation habits,

personal and demographic variables, and food consumption

behavior. Consumption of selected foods was compared by

item analysis which provided comparison by percentage,

means, and standard deviations.
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CHAPTER III

REVIEW OF RELATED LITERATURE

Food and the Etiology of Colon Cancer

The search for curative and preventive measures for

cancer is a complicated, controversial, and elusive matter.

Unsurprisingly, diet and its relationship to the etiology of

colon cancer is likewise a complicated and controversial

matter. The interrelationships between type and amount of

nutrients consumed, the biochemical properties, and other

variables in diet have given rise to many hypotheses being

developed to explain the relationship of diet to the

etiology of colon cancer (1,2). Fiber, fat, and certain

other dietary factors have been implicated (3,4,5).

Fiber

Part of the problem in discussing fiber and fiber's

role in colon cancer is defining what exactly is fiber (6).

Fiber was first defined as "crude fiber" which was isolated

from food by extreme repetitive acid and alkali treatments

(8,9). However, substances obtained from these procedures

were largely cellulose. While cellulose may constitute a

large part of many plant foods, the above method of assaying

11
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fiber largely destroys many other constituents of fiber mis-

representing the total unavailable carbohydrate (8). In

1972 a new term "dietary fiber" was introduced and defined

as the residue derived from plant cell walls that is resis-

tant to hydrolysis by human alimentary enzymes (7). There-

fore, constituents of "dietary fiber" include cellulose,

matrix polysacaccharides, and lignins (8,9). In discussing

"dietary fiber" and the effects it may have on gastrointest-

inal and related disorders, it must be mentioned that the

critical effects of fiber recovered by analysis may be only

a part of the beneficial effects obtained from consuming

foods in which fiber is naturally occurring (8,9,14).

George Gettle is the scientist usually credited with

introducing, in the form of a hypothesis, the relationship

of fiber consumption to incidence of colon cancer (3). The

researcher obtained data from South Africa showing that the

Bantu, a people living in rural Africa, had a very low inci-

dence of colon cancer. The researcher also observed that

the stool of the Bantu was large and bulky. This led Oettle

to postulate that the low incidence of colon cancer was

because of the Bantu's largely vegetarian diet, which con-

tained large amounts of fiber (2,3).

A few years later, Dennis Burkitt, M.D., began using

Oettle's observations as a basis for a hypothesis stating

that a diet high in fiber speeds transit time, thus reducing

the amount of time a carcinogen could be in contact with the
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colon wall at any one place (10,11). Burkitt also states

that the most striking feature of the geographical distri-

bution of colon cancer is its direct and constant relation-

ship to economic development and modern Western culture

(10). In fact, appendicitis, diverticular disease, and

colon cancer were almost unknown in African populations

before the introduction of Western diets (13).

Epidemiological evidence has come mainly from Africa;

however, other epidemiological data from Hawaii, Japan,

Scandanavia, Israel, and other countries have further

strengthened Burkitt's hypothesis (10,12,14,15).

One such study was conducted in Israel by Modan et al.

The study compared selected cases of colon cancer to matched

neighborhood controls. Findings showed that the only dif-

ferences in foods consumed by the selected cases and the

controls were in the amount and frequency of high fiber con-

taining foods. The food groups analyzed were containing

greater than .5 percent fiber, pure fats, high fat foods,

sugars, animal proteins, vegetable proteins, salted foods,

arometic spices, and alcoholic beverages (14).

Fat

There has been evidence collected that suggests a

strong correlation between cancer of the colon and ingestion

of high levels of fat (3,4,5,10,12). These high levels of

fat in the diet have been found to increase the concen-

trations of bile acids and neutral sterols in the colon.
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Increased bacterial production and activity promoted by

increased fat consumption may result in the bile acids and

neutral sterols being degraded to potential carcinogens (1,

2). Bile acids and neutral sterols have been detected in

higher concentrations in colon cancer patients giving fur-

ther evidence that they may play a role in the etiology of

colon cancer (1,12). Further evidence for the fat hypoth-

esis was reported in a study by Phillips conducted upon a

low risk population, the Seventh-Day Adventists. The study

reported that in this religious group the use of foods high

in animal fats was significantly associated with an

increased risk of developing colon cancer (17).

Yet, the fat hypothesis must be viewed in relation to

dietary fiber. Dennis Burkitt states, "High fat diets are

inevitably low fiber and vice versa. Any suggestion that a

disease is generally related to high fat but not low fiber

is erroneous" (2). Still, fiber may be protective in a high

fat diet (11,18). Fiber has been shown to alter concen-

tration of bile acids and other fat metabolites in the large

intestine. Also fiber has been shown to lower cholesterol

in blood lipids and to decrease bile acids present in the

large intestine (7,20,21). These fat metabolites have been

shown to be carcinogenic in animals (2,5,16).

Other Dietary Factors

A study making use of dietary histories and a little

known hypothesis has shown that individuals consuming
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cruciferous vegetables may be at a lower risk for developing

colon cancer (3). The above hypothesis is based on findings

that cruciferous vegetables, which include cabbage, lettuce,

brussel sprouts, broccoli, and cauliflower, contain certain

indoles, which may inhibit tumor formation (3). Admini-

stering a known carcinogen, BaP (benzo (a) pyrenel), will

promote gastro intestinal tumors in mice (17). In an exper-

iment by Wattenburg, mice were administered BaP by P.O.

intubation. After intubation of the tumor promoting hydro-

carbon, one group of mice were fed a standard diet and one

group a diet with indoles isolated from the cruciferous

vegetables (19). The mice consuming the indole containing

diets exhibited reduced tumor formation (19). In addition,

the researchers have inhibited tumor formation by feeding

high indole containing vegetables alone (3,19).

Associated Diseases

In addition to colon cancer, other associated disease

states also rise in incidence following increased "Westerni-

zation" of diets in developing nations (3,24). These

disease states include increased constipation, hemorrhoids,

appendicitis, hiatus hernia, and diverticular disease. In

regard to diverticular disease, a strong negative corre-

lation between the disease and fiber intake has been shown

(25). In fact, diverticular disease is the most common

disease of the colon in the United States, while in Africa

diverticular disease is virtually unknown (24,25).
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Two other diseases associated with colon cancer and

fiber depleted diets are hemorrhoids and increased incidence

of constipation (11). In the United States, where a diet

high in refined carbohydrate is consumed, nearly one half of

the population over 50 years old are afflicted with hemor-

rhoids (24). Hemorrhoids are usually and most probably due

to straining in the process of eliminating stools, due to

constipation (16,24). The increased abdominal pressures

that are transmitted, due to constipation and evacuation of

small compact feces, is a significant factor in both the

development of diverticular disease and hemorrhoids (16,26).

In developing populations, which consume less refined

carbohydrates, constipation and these disease states attri-

buted to the straining of eliminating small compact stools

are virtually unknown (24,25).

Latter-Day Saints

Lower risk of developing colon cancer has been observed

in various populations thoughout the world (2,10,15,17).

One such population, a religious group in the United States,

the Latter-Day Saints, has been shown to have a much lower

incidence rate of colon cancer than the nation's norm (18,

21,22,23). There has been little investigation as to how

the diet of Latter-Day Saints may influence lowered inci-

dence of colon cancer.

W-woww"F ..........
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West and others assayed types of dietary fat consumed

by Latter-Day Saints. The research found that Latter-Day

Saints residing in Utah consumed a wide variety of animal

fat. However, only types of fat were assayed and not the

amounts. The authors suggested a hypothesis that fat may be

a risk factor in developing colon cancer only in the absence

of other factors that are protective, such as vegetables and

other high fiber foods (18). The hypothesis would be in

agreement with the combined hypothesis on fiber and fat.

In a review of several studies on dietary and health

practices among California Latter-Day Saints, Enstrom

reported Latter-Day Saints are similar to other whites in

the United States' in their consumption of calories, pro-

tein, fat, carbohydrates, and dietary cholesterol (22).

These studies also reported that the Latter-Day Saints diets

met or exceeded the recommended intake of the major vitamins

and minerals; Latter-Day Saints' intake of vitamin C from

food sources alone exceeded the RDA by 200 to 300 percent

(22).

In regard to specific food frequency, the studies

reviewed reported no clear differences for frequencies of

meat, fish, poultry, eggs, fruits, vegetables, desserts, or

whole milk. Only in frequency of tea and coffee was a clear

difference observed (22).

Enstrom, in reviewing the above studies, stated that it

was impossible to draw conclusions from the above studies in
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relation to incidence of cancer, since there was such a wide

variety of data sources and a high likelihood of non-random

sampling. However, Enstrom went on to state that Latter-Day

Saints residing in California represent an unusually healthy

population, which can only be partially explained by the

group's low consumption of tobacco, caffeine, and alcohol

(22).



19

CHAPTER BIBLIOGRAPHY

1. Walker, A. R. P., Burkitt, D. P., "Colonic Cancer:
Hypothesis of Causation, Dietary Prophylaxis, and
Future Research," American Journal of Digestive
Diseases, 21, 1976, 910.

2. Worthington, Bonnie S., Contemporary Developments in
Nutrition, St. Louis, C. V. Mosby Company, 1981,
367-384.

3. Graham, S., Metlin, C., "Diet and Colon Cancer,"
American Journal of Epidemiology, 109, 1979, 1-20.

4. Graham, S., "Diet in Epidemiology of Cancer of the Colon
and Rectum," Journal of the National Cancer
Institute, 61, 1978, 709-714.

5. Gruse, P., Lewan, M., Clark, C. G., "Dietary Cholesterol
is Co-Carcinogenic for Human Colon Cancer,"
Lancet, 1979, 752-755.

6. Vansoest, P. J., "Component Analysis of Fiber in Food,"
American Journal of Clinical Nutrition, 31, 1978,
575-576.

7. Trowell, H., "Ishemic Heart Disease and Dietary Fiber,"
American Journal of Clinical Nutrition, 25, 1972,
926-932.

8. Aspinall, G. 0., Polysaccharides, Oxford Pergamon Press,
1970, 43-105.

9. Trowell, H., "Definition of Fiber and Hypothesis That it
is Protective Factor in Certain Diseases,"
American Journal of Clinical Nutrition, 29, 1976,
417.

10. Burkitt, D. P., "Epidemiology of Cancer of the Colon and
Rectum," Cancer, 28, 1971, 3-13.

11. Burkitt, D. P., Walker, A. R. P., Painter, N. S.,
"Effect of Dietary Fiber on Stools and Transit
Times and its Role in the Causation of Diseases,"
Lancet, 2, 1972, 1408-1412.

12. Burkitt, D. P., "Colonic-Rectal Cancer: Fiber and Other
Dietary Factors." American Journal of Clinical
Nutrition, 31, 1978, 558-564.



20

13. Walker, A. R. P., "The Relationship Between Bowel Cancer
and Fiber Content in the Diet," American Journal of
Clinical Nutrition, 31, 1978, S248-S251.

14. Modan, B., et al., "Low-Fiber Intake as an Etiologic
Factor in Cancer of the Colon," Journal of the
National Cancer Institute," 55, 1975, 15-18.

15. MacLennar, R., et al., "Diet Transit Time, Stool Weight,
and Colon Cancer in Two Scandanavian Populations,"
American Journal of Clinical Nutrition, 31, 1978,
S239-S242.

16. Thorn, George, Adams, Raymond, et al., eds., Principles
of Internal Medicine, 8th ed., New York,
1977, 1563-1566.

17. Phillips, R. C., "Role of Life-Style and Dietary Habits
in Risk of Cancer Among Seventh-Day Adventists,"
Cancer Research, 35, 1975, 3513.

18. West, D. W., Lyon, J. L., Gardner, J. W., "Cancer Risk
Factors: An Analysis of Utah Mormons and Non-
Mormons," Journal of the National Cancer Institute,
65, 1980, 1083-95.

19. Watterburg, L. W., Loub, W. D., "Inhibition of
Polyclyclic Aromatic Hydro Carbon Induced
Neoplasia by Naturally Occurring Indoles," Cancer
Research, 38, 1978, 1410-1413.

20. Kritchovsky, David, "Dietary Fiber and Other Dietary
Factors in Hypercholestoromia," American Journal of
Clinical Nutrition, 30, 1977, 979.

21. Enstrom, J. E., "Cancer Mortality Among Mormons in
California During 1968-75,1" Journal of the National
Cancer Institute, 65, 1980, 1073-1082.

22. Enstrom, J. E., "Health and Dietary Practices and Cancer
Mortality Among California Mormons," Cairns, J.,
Lyon, J. L., Skolnick, M., editors, Banbury Report
Four: Cancer Incidence in Defined Populations,
Cold Spring Harbor, 1980, 69-92.

23. Lyon, J. L., Sorrenson, Ann, "Colon Cancer in a Low-
Risk Population," American Journal of Clinical
Nutrition, 31, 1978, S227-S230.

Mk . .:.,.?:.sa.:.: : _ , :. . "".'.. . - .. Sl a,'! _ -- - - I11 Sr.:evc... +F w: - - 'a Nwnat.. -_



21

24. Burkitt, D. P., "Varicose Veins, Deep Vein Thrombosis,
and Hemorrhoids: Epidemiology and Suggested
Actiology," British Medical Journal, 2, 1972,
556-561.

25. Painter, N. S., Burkitt, D. P., "Diverticular Disease of
the Colon: A 20th Century Disease," Clinical
Gastroenterology, 4, 1975, 3-5.

26. Bennion, Marion, Clinical Nutrition, New York, Harper
and Row, 1979, 292-293.



CHAPTER IV

PRESENTATION OF THE DATA

Characteristics of the Respondents

Ten factors were employed in describing the sample of

Latter-Day Saint adult males. The factors were age, height,

weight, length of membership in church, marital status, and

occupation. In addition, information was requested on any

dietary modification due to disease, number of meals eaten

out, health status, and whether a regular exercise program

was followed.

Age

Participants ranged in age from 28 to 68 years, having

a mean age of 46.5 with a standard deviation of + 11.4.

(See Table I.)

Height and Weight

Height ranged from 65 to 75 inches with a mean of 69.9

and a standard deviation of + 2.6. Weight of the partici-

pants ranged from 135 pounds to 235 pounds, with a mean

weight of 178 pounds and a standard deviation of + 21.7.

(See Table I.)

22
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Length of Membership in Church

Length of membership of participants ranged from ten

years to 68 years, with a mean of 34.2 years and a standard

deviation of + 18. Fifty-six per cent were lifetime members.

Respondents were regarded as lifetime members if membership

began at age 8, the baptismal age. (See Table I.)

Marital Status

All participants in the sample were married.

Occupation

The occupational distribution of the sample of Latter-

Day Saint adult males was as follows: 16 per cent were

involved in management, 50 per cent were professionals, 6.6

per cent were self-employed, 10 percent were blue collar

workers, and 10 per cent were retired. (See Table I.)

Dietary Modification

Five respondents reported following some type of

dietary modification. Three reported being diabetic, one

respondent reported a severe allergy to wheat, and one

respondent reported following a salt-free diet. The ques-

tionnaires of these individuals were not included in any of

the calculations as the responses could bias the results.
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Health and Exercise

Participants were asked to report condition of health

as excellent, above average, average, or poor. Of the par-

ticipants, 46.7 percent reported excellent health, 46.7

reported having above average health, 6.7 reported being

average in health, and no one reported being in poor health.

(See Table I.)

Participants were also asked if a regular exercise

program was followed. Regular exercise has been shown to

be associated with increased stool frequency, less consti-

pation, decreased incidence of colon cancer, and associated

diseases (1,2). In response to the questions, 60 percent

of the respondents reported following no regular exercise

program, while 40 percent did report following some type of

regular exercise. (See Table I. )

Consumption Frequencies

Consumption frequencies of 132 foods per month for each

individual were gathered by questionnaire. (See Table II.)

Food from the milk group reported as served most frequently

per month were whole milk and two-percent milk. The

remaining foods, listed in order of frequency of con-

sumption, were cheddar cheese, ice cream, skim milk, cheese

used in other foods, processed cheese, cottage cheese,

Mozarella cheese, Swiss cheese, Parmesan cheese, buttermilk,

yogurt, cream, and other cheeses. Butter was not included

in this group, but was included in the list of fats.

1PB S#P
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Eggs were reported as the most frequently consumed food

in the meat group. Following, by frequency of consumption,

were beef, chicken, lunch meats, bacon, tuna, other fish,

weiners, cured pork, liver, fresh pork, veal, turkey,

lobster, oysters, clams, and crab. Lobster, oysters, clams,

and crab were all ranked equally as least frequently served.

Lettuce was the food in the vegetable group reported as

more frequently used. Other vegetables listed in the group

were ranked as follows: onions, boiled potatoes, carrots,

corn, celery, green beans, tomatoes, cucumbers, green peas,

baked potatoes, fried potatoes, brussel sprouts, broccoli,

cabbage, squash, lima beans, blackeyed peas, asparagus,

kidney beans, turnip greens, sprouts, other beans, arti-

chokes, eggplant, and pumpkin.

Apples were reported as the most frequently consumed

fruit. The remaining fruits, listed in order of frequency

of consumption per month, were as follows: orange juice,

oranges, bananas, grapefruit, peaches, avocados, pears, can-

taloupe, pineapple, tangerines, strawberries, grapes, nec-

tarines, apple juice, watermelon, grape juice, lemons,

olives, apricots, plums, limes, grapefruit juice, cherries,

dates, figs, and papaya.

The bread and cereal information was gathered in two

divisions: flours and grains, and a product division.

White wheat flour was reported as most frequently consumed.
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Foods following were whole wheat flour, white rice, popcorn,

oatmeal, corn bran, brown rice, wheat germ, wheat bran,

wheat, oat flakes, buck wheat, oat bran, rye, and rye flour.

In the cereal products division, white bread was consumed

most frequently per month. The remaining foods listed in

rank order of consumption fequency were whole wheat bread,

whole grain bread, corn chips, spaghetti, wheat bran

cereals, wheat crackers, macaroni, tortillas, puffed corn

snacks, wheat cereal served hot, corn bread, ready to serve

wheat cereal, rye crackers, and whole wheat macaroni.

Other foods assayed for frequency of consumption per

month included sweeteners, beverages, spices, and fats.

Candy was the food most often consumed of the foods in the

list of sweets and sweeteners. Carbonated soft drinks were

reported as being used more frequently per month, with caf-

feinated soft drinks, fruit ades, and cocoa following. No

one in the sample reported using tea, coffee, or alcoholic

beverages. Pepper was the most frequently used spice, with

mustard and chili pepper following. Margarine was the most

frequently consumed fat with corn oil margarine, vegetable

shortening, butter, salad oils, cooking oils, bacon grease,

lard, and other drippings following in order of most fre-

quent use.

_ __
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Food Groups Associated with Colon Cancer

To gain information on consumptions of foods shown to

be associated with colon cancer and associated disease

states, the following specific food groups were investi-

gated. Specifically to be investigated were:

1. Consumption of fiber containing foods, including

both soluble and insoluble fiber

2. Consumption of fats, both pure and high fat

containing foods

3. Consumption of indole containing foods

4. Consumption of high protein containing foods.

Fiber

Populations at high risk for colon cancer have been

characterized by the lack of fiber-containing foods in the

population's diet, while low-risk populations, such as primi-

tive and developing populations, have been characterized by

the consumption of high fiber foods (1,2,3,4,7).

Latter-Day Saints have been identified a low-risk

population; therefore, the frequency of consumption of fiber

containing foods was investigated.

The respondents reported a monthly consumption fre-

quency mean for fiber containing foods of 342.6 with a

standard deviation of + 141.7. :Dividing the total monthly

average by thirty, a daily average can be derived. The

daily average for consumption frequency of fiber containing
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foods was 11.4. This average for Latter-Day Saint adult

males would be in agreement with Eastrom's conclusion that

California Latter-Day Saints consume more fruits, vege-

tables, and cereals than the general population (6).

Fat

Evidence has shown a strong association between cancer

of the colon and ingestion of high levels of fat (1).

Consumption of fat and high fat containing foods was assayed

by questionnaire.

The respondents reported a monthly consumption mean of

85.2 with a standard deviation of 47 for pure fats. Dividing

by 30, a daily average of 2.8 can be derived. For high fat

containing foods, the respondents reported a monthly con-

sumption mean of 185.3 with a standard deviation of 86.1.

Dividing by thirty, a daily average of 6.2 can be derived.

Indole-Containing Foods

Studies have shown that individuals consuming foods

containing high levels of certain indoles may be at lower

risk for developing colon cancer (3.6). Consumption of high

indole containing foods was assayed. Specifically, these

foods were the cruciferous vegetables artichokes, turnip

greens, broccoli, cauliflower, brussel sprouts, and lettuce.

Respondents reported a monthly consumption frequency mean of

31.9 with a standard deviation of + 22.5. Again, a daily
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average can be obtained by dividing by 30; therefore, the

average consumption frequency mean was 1.06 servings per

day.

High Protein Containing Foods

Consumption of large amounts of high protein containing

foods have also been associated with the increased incidence

of colon cancer in high risk populations (1). Therefore,

consumption of high protein containing food was also assayed

by questionnaire.

Respondents reported a monthly consumption frequency

mean of 138.9 with a standard deviation of + 58.9. Dividing

by thirty, a daily average of 4.63 can be derived. (See

Table II.)

Disease States Associated with
Increased Colon Cancer

Populations having high incidence of colon cancer also

express higher levels of incidence of constipation,

hemorrhoids, diverticulitis, and decreased stool frequency;

while primitive and developing populations show increased

stool frequency and lower incidence of constipation, hemor-

rhoids, and diverticulitis (3,4,8,9,15). Epidemiology

studies have indicated that dietary changes are probably

almost wholly to blame (1,2). For these reasons, while

investigating food consumption patterns of Latter-Day Saint

adult males, an investigation was also conducted on the
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TABLE II

FREQUENCY OF MONTHLY CONSUMPTION MEANS

M SD

Milk 71.1 44.2

Fruit 101.3 62.5

Vegetables 108.3 50.3

Sweetners 39.1 33.2

Fat 85.2 47.0

Meat 56.6 24.0

Cereal 108.4 59.9

Caffeinated Beverages 17.3 26.0

Other Beverages 39.7 34.1

Fiber Containing FoodsB 342.6 141.7

Fat Containing FoodsC 185.3 86.1

Protein Containing FoodsD 138.9 58.9

Indole Containing FoodsE 31.9 22.5

High SolubleF 45.2 24.4
Fiber Containing Foods

High InsolubleG 179.4 87.0
Fiber Containing Foods

B,CD,EF,G,(
(See Appendix)

- - ... . . . I III II_. - -
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group's frequency of bowel movements and incidence of con-

stipation, hemorrhoids, and diverticulitis.

Constipation

Respondents were questioned if any problem with consti-

pation had been experienced in the previous year. In

response, 96 percent of the respondents reported no such

problem.

Hemorrhoids

Participants were asked if any problem of hemorrhoids

had been experienced. In response, 80 percent of the

respondents reported no problem with hemorrhoids.

Diverticulitis

Participants were asked by questionnaire if any problem

with diverticulitis had been diagnosed. In response, 93

percent of the respondents reported no problem with diver-

ticulitis.

Stool Frequency

Participants were asked to give the number of times per

day that a bowel movement was experienced. Seventy-seven

percent of the respondents reported having a bowel movement

once per day. Seventeen per cent of the respondents

reported having a bowel movement twice per day. Six per

cent of the respondents reported having a bowel movement
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three times per day. The group had a mean stool frequency

of 1.3 per day with a standard deviation of .6.

The data is compared to defecation habits of another

low-risk population, rural Scandinavians (10). (See Table

III.)

TABLE III

COMPARISON OF DEFECATION HABITS OF

LDS AND RURAL SCANDANAVIANS

Stool Rural
Frequency LDS Scandanavians

More than 23.4% 11%
once per day

Once per day 76.0% 82%

Less than 0% 7%
once per day

No problem 93% 91%
with constipation

Correlations

The relationship between selected variables and ques-

tionnaire items was analyzed to determine the significance

of the obtained correlation coefficients. Coefficients

exceeding .5 significantly different from zero correlation

at the P < .01 level of confidence are given in Table IV.
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Significant correlation states that the relationship between

the variables being measured is not a chance relationship,

but is most probably true at the P < .01 level of signifi-

cance. However, it must be remembered that a correlation

does not indicate a causal relationship.

Variables included were length of membership in church,

age, height, weight, number of meals eaten out per month, con-

stipation, hemorrhoids, diverticulitis, stool frequency, and

the following food groups: milk, meat, fruits, vegetables,

breads and cereals, fats, sweeteners, caffeinated beverages,

other beverages, fiber containing foods both soluble and

insoluble, high protein containing foods, high indole con-

taining foods, and high fat containing foods. (See Table IV.)

Demographic Variables

Length of membership, age, height, weight, number of

meals eaten out, statement of health, or participation in a

regular exercise program were not found to be significantly

correlated with frequency of consumption of any food group

or incidence of constipation, hemorrhoids, diverticulitis,

and stool frequency. However, as would be expected, a

trivial correlation between height and weight, and between

age and length of membership is noted. (See Table IV.)

Health Problems Associated with Colon Cancer

Constipation was positively correlated with hemorrhoids

and diverticulitis. The correlation indicates that as

=L ,: 3=:, ;,y:
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incidence of constipation increased, incidence of hemor-

rhoids and diverticulitis also increased. (See Table IV.)

Stool Frequency

Stool frequency had a positive correlation with fruit,

cereal, insoluble fiber, and total fiber consumption. The

correlation indicates that as consumption of these foods

increased, number of bowel movements per day also increased.

(See Table IV.)

Measure of Association Between Food Patterns

A positive correlation was shown between fiber and pro-

tein. Fruit consumption was shown to be correlated with

fat, cereal, fiber containing foods, fat containing food,

and both high soluble and high insoluble fiber containing

foods.

Consumption of foods in the milk group was shown to be

correlated with consumption of protein and high fat con-

taining foods. Consumption of foods in the meat group was

shown to be correlated with consumption of high protein con-

taining foods, fat containing foods, and high soluble fiber

containing foods.

Breads and cereals are shown to be positively corre-

lated with high fat containing foods and both high soluble

fiber containing foods and high insoluble fiber containing

foods. Fats consumption is shown to be significantly posi-

tive correlated with fruit, cereal, fiber, and both high

:iK4 _ -
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soluble fiber containing foods and high insoluble fiber con-

taining foods. Sweeteners were not found to be correlated

significantly with any of the other variables. Consumption

of caffeinated beverages was correlated with consumption of

other beverages. The degree of association measured and

indicated by correlation coefficients between food groups

is shown in Table IV.
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TABLE IV

PEARSON' S CORRELATION COEFFICIENT

FOR SELECTED VARIABLES

P < .01

Height & Weight .54 .001
Prob 1 & Prob 2 .54 .001
Prob I & Prob 3 .70 .000
Milk & Protein .91 .000
Vegetables & Fiber .70 .000
Vegetables & Protein .54 .001
Fruit & Fat .72 .000
Fruit & Cereal .61 .000
Fruit & Fiber .70 .000
Fruit & HG Fat .64 .000
Fruit & Soluble Fiber .81 .000
Fruit & Insoluble Fiber .69 .000
Milk Protein .91 .000
Meat & Protein .70 .000
Caffeinated Beverages .65 .000

& Beverages
Milk & HG Fat .75 .000
Fat & Soluble Fiber .70 .000
Fat & Insoluble Fiber .70 .001
Meat & HG Fat .51 .002
Meat & Soluble Fiber .52 .002
Cereal & HG Fat .60 .000
Cereal & Soluble Fiber .56 .001
Cereal & Insoluble Fiber .91 .000
St Frecr & Fruit .45 .007
St Freg & Cereal .52 .002
St Freq & Fiber .52 .002
St Fred & Insoluble Fiber .55 .001
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

Cancer of the large bowel accounts for two to four per

cent of all deaths in western civilization (1,2). Thirty-

seven thousand deaths are attributed each year to colon

cancer in the United States alone (1,2) . The religious

group known as the Latter-Day Saints has been shown to have

a much lower rate of colon cancer than the national norm

(3,4). The objective of this study was to investigate food

patterns, consumption frequency, defecation habits, and

incidence of disease states associated with colon cancer of

active Latter-Day Saint adult males residing in Texas, which

may help explain the lower incidence of colon cancer

observed in the religious group. To accomplish the above

objective, the seven specific purposes were formulated.

These were

1. To determine the frequency of consumption of

fiber containing foods,

2. To determine the frequency of consumption of

animal fats, both pure and high fat containing

foods,

39

1



40

3. To determine the frequency of consumption of

indole containing foods,

4. To determine the frequency of consumption of

caffeine and alcohol,

5. To determine the frequency of bowel movement

and incidence of constipation, hemorrhoids,

and divirticulitis,

6. To ascertain personal and demographic character-

istics that may relate to food patterns observed,

7. To determine if correlation exists between con-

sumption frequency of selected foods., defecation

habits, incidence of associated disease states,

demographic, and personal variables.

To meet the specific purposes, data were collected by

a mailed questionnaire. The questionnaire was sent to a

sample of 50 Latter-Day Saint males in the Dallas-Fort Worth

area, selected at random. Thirty-five questionnaires were

returned. After five were disregarded because of special

restricted diets, a total of thirty questionnaires was used

in the statistical analysis of the data. The questionnaire

collected data on personal and demographic characteristics,

defecation habits, incidence of associated disease states,

and monthly frequency of consumption of 132 selected foods.

The data were analyzed by comparison of percentages,

means, frequencies, and standard deviation. In addition, a

PNW 
W^"Rmwkmmmww
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Pearsons Product Moment Correlation was conducted to deter-

mine any interaction between the variables.

Respondents ranged in age from 28 to 68 years with a

mean age of 46.5. Heights of the participants ranged from

65 to 75 inches with a mean of 69.9. Weights of the par-

ticipants ranged from 135 to 235 pounds with a mean of 178

pounds. Length of membership ranged from 10 years to 68

years with a mean of 34.2 years. All the participants were

married. Of these participants, 46.7 percent reported

excellent health, 46.7 percent reported above average

health, 6.7 percent reported average health, and no one

reported being in poor health. Sixty percent reported

following no exercise program while 40 percent did report

following some type of exercise program.

Whole milk and two-percent milk were reported as the

most frequently used food from the milk group. Eggs, beef,

and chicken were reported as being the most frequently con-

sumed foods in the meat group. Lettuce, onions, and pota-

toes were the vegetables most frequently reported as con-

sumed in the vegetable group. The participants did report

using a wide variety and high monthly consumption of fresh

fruits and vegetables.

A wide range of cereal products was reported being

used with large consumption of whole grains. White, whole

wheat, and whole grain breads, however, were the most fre-

quently consumed items in the bread and cereal group.
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No one in the sample reported using tea, coffee, or

alcohol as prescribed by church dietary guidelines. How-

ever, caffeinated soft drinks were reported as being used.

A daily average for selecting high fiber foods was 11.4.
The monthly average for selecting high fat containing foods/

pure fats was 6.2. Consumption of high indole containing

foods had a daily average of 1.06 per day. Consumption of

high protein containing foods had a daily average of 4.63.

The participants also were questioned on defecation habits

and incidence of associated disease states. Of these par-

ticipants, 96 percent reported no problem with constipation,

80 percent reported no problem with hemorrhoids, and 93 per-

cent reported no problem with diverticular disease. In

regard to bowel movements, 77 percent reported having a

bowel movement once per day, 17 percent twice per day, and 6

percent of the respondents having 3 or more bowel movements

per day.

In the correlation study, no significant correlation

existed between demographic variables. Association was

shown between constipation, hemorrhoids, and diverticular

disease. Stool frequency exhibited positive correlation

with fruit, cereal, insoluble fiber, and total fiber.

A positive correlation was shown between fiber and pro-

tein. Fruit consumption was associated with consumption of

fat, cereal, and high fiber containing foods. Consumption

of foods in the milk group were shown to be correlated with

- ,.
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high protein and high fat containing foods. Consumption of

foods in the meat group was shown to be positively corre-

lated with high protein foods, high fat, and high fiber

containing foods. Breads and cereals were correlated with

high fat and high fiber containing foods. Sweets and sweet-

eners were not found to be correlated with any other vari-

able.

Conclusions

1. Latter-Day Saints were similar to the general popu-

lation.

2. Latter-Day Saint adult males did choose from a wide

variety of foods.

3. Latter-Day Saints did apparently follow requirement

guidelines suggested by the Basic Four.

4. Latter-Day Saints did select a large amount of fats

and a wide variety of fats.

5. The daily consumption average of 11.4 for fibrous

food suggests that active Latter-Day Saint males do consume

more fruits, vegetables, and cereals than the general popu-

lation. Since high fat and high protein have been impli-

cated in the etiology of colon cancer and associated disease

state, fiber may serve to play a protective role suggesting

an area or need for further study (3,4).

6. Consumption of protein had a daily average of 4.6.

The average does apparently meet the guidelines suggested by

-- _ acv
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the Basic Four and suggests that protein consumption may not

differ greatly from the general population.

7. Sample members did report a low incidence rate of

problems associated with colon cancer and "western" or

refined diets.

8. The average number of bowel movements reported per

day was slightly higher than the general population (5,6,7).

The defecation habits of the sample of active Latter-Day

Saint adult males did compare favorably with another low-

risk population, rural Scandanavian (6).

Recommendations

Based upon data from the study, the following seem

appropriate.

1. The sample of active Latter-Day Saint adult males

did select fruits, vegetables, and cereals more often than

the general population. Since a large number of fat or high

fat containing foods, which have been implicated in the

etiology of colon cancer, were also consumed, fiber may

serve a protective role. Further studies may prove fruitful

to define the role and quantities of fibrous foods.

2. Defecation habits of the sample of active Latter-

Day Saints were similar to frequencies reported in devel-

oping populations and higher frequencies than populations

consuming a typical western diet. Further study comparing

Latter-Day Saints with other low-risk populations may give

additional insight.

; .... <: . ax.,.: + 4 yawl... .. er.r_._.;_,,;,. :;. _,+% F ;.a, : e~
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3. Studies replicating procedures here may be valuable

in determining whether these findings could be repeated in

other settings and applied to other low-risk groups.
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Dear Brother,

My name is Gail Gaddy. I am a student currently

working on my thesis at North Texas State University. I

have selected as my topic "An Investigation of Food Patterns

Consumed by Active Latter-Day Saint Adult Males Residing in

Texas." Latter-Day Saints have a much lower incidence rate

of colon cancer than the nation's norm. Evidence has shown

that colon cancer may be related to diet. The Latter-Day

Saints' adherence to the "Word of Wisdom" could play a part

in the lower incidence of colon cancer observed among

Latter-Day Saints.

I wish to obtain diet histories from active adult males

through the use of a food frequency questionnaire which I

have enclosed. If you could assist me by taking the time to

answer the enclosed questionnaire and return it to me within

two weeks, I would appreciate it very much. I have enclosed

a self-addressed stamped envelope for your convenience. Let

me add that all information which would permit identifi-

cation of any individual will be held strictly confidential,

and will not be disclosed for any other purposes. A prompt

return will be most appreciated. Thank you.

Sincerely,

Gail Gaddy

HH/sam
Enclosure

P -,
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QUESTIONNAIRE

NAME OF COMMUNITY:

OCCUPATION:

MARITAL STATUS:

LENGTH OF MEMBERSHIP IN CHURCH OF JESUS CHRIST OF LATTER-DAY

SAINTS:

AGE: HEIGHT: WEIGHT:

Has your diet changed recently?

Are you allergic to any foods?

If so, please list which foods.

Are you following any dietary modification due to disease?

Please describe.

How often do you eat meals outside the home?

How often do you salt foods at the table?

never _____rarely ___occasionally always

How would describe your general health?

poor average above average excellent

Do you follow an exercise program? yes ____no

Describe:

Have you ever had any problem with the following?

constipation hemorrhoids diverticulitis

Please give frequency of stools: # of times daily weekly

_ _.
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FOOD GROUP FREQUENCY INTERVAL

Milk and # of
Milk Products times daily weekly monthly unknown

whole milk

skim milk

2% milk

cream

sour cream

ice cream

yogurt

bu ttermi;Lk

cottage cheese

cheddar cheese

Swiss cheese

mozzarella

Parmesan

processed cheese

(spreads, Velveta,

American)

cheese in cooked
foods

other cheeses

.,mss;
:.fit... ... c va . srWru, w, 

:< rw.x
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FOOD GROUP

Vegetables

artichokes

asparagus

broccoli

brusssel
sprouts

cabbage

carrots

lettuce

cauliflower

celery

corn

cucumbers

eggplant

lima beans

green beans

onions

pumpkin

squash

blackened
peas

TYPE FREQ.

# of
fresh can froz. dried times day

INTERVAL

week mon.

pinto beans

kidney beans

other beans

sprouts,
wheat

,---

---- --



52

FOOD GROUP

Vegetables
continued

sprouts,
alfalfa

turnips

turnip
greens

potatoes
fried
boiled
baked

tomatoes
catsup
paste
sauce

other
vegetables

Fruits

oranges

tangerines

lemons

limes

grapefruit

orange juice

grapefruit
juice

lemon juice

apples

apricots

avocadoes

TYPE FREQ.a

# of
fresh can froz. dried times day

fresh can froz. dried

INTERVAL

week mon.

# of
times day week mon.

e-mw

,. .... . a..,.._....e.._...,_

. .. , .

_.,.

... _ .,....a.._.>... .._..
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FOOD GROUP

Fruits

TYPE

fresh can froz. dried

FREQ. INTERVAL

# of
times day week mon.

bananas

cherries

cranberries

figs

grapes

nectarines

peaches

pears

pineapple

papaya

plums

strawberries

dates

apple juice

grape juice

prune juice

watermelon

cantaloupe

,_._

_.._._,_s. .. ,_ . .. _._.. .. _ . . . .. _._,_s. .. ,... .. ,..... _. ,,.,,

.,._,......._... .. _... ... _..a..w,.,.,,,.,..,. .. _. ...,..,. ... . .. ,... ..

.,.--.-.- ...._-- ._.._._.....R._... ,. .,. .. .. .... _.._... .... _._._w_..._,.,.

.__._ .. .... _ .. _._,._a._____ .. _. ...... . ._..,_.. _.....___ --- -- .,.,..t,.....,.......,_

_...a... ,... .... _..,._ .. . ,. .. _., a. ._.r..a. .. ,, _._,,, ._,.. ,_~ ,_,_ _,. ,__,......

_..._.........._..o,.,_. .. _.. ... _ .. .. .. ,._.. .. ,._..._._ .. _.._...,....._..
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FOOD GROUP

Meats

beef

veal

pork, cured

pork, fresh

lamb

liver

kidney

tripe

chicken

duck

turkey

wild fowl

bacon

wieners

lunch meats

salmon

tuna

lobster

oysters

clams

crab

scallops

other fish

FREQ.

# of
times day

INTERVAL

week mon. year unknown

eggs

._...

... .. r.,,..,.,... .

,.

,.,_,.._.....a.._..a..,

. r. ._... r. _. .... _.

_.,..._._Y_____._,,,,,,..

-.. _. . _ _....a... _,..

...... ,.

..... _. _ _ . _....... o,. _,



FOOD GROUP FREQ. INTERVAL

Sweeteners

sugar

brown sugar

turbino sugar/
raw sugar

corn syrup

pancake syrup

molasses

saccharin/
sugar twin

fructose

candy

aspartame (EQUAL)

Nuts

almonds

peanuts

peanut butter

pecans

walnuts

other nuts

coconut

sunflower seeds

# of
times daily weekly monthly

# of
times daily

unknown

weekly monthly unknown

55
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FOOD GROUP FREQ. INTERVAL

# of
times daily

lard

vegetable shortening

margarine, other

margarine, corn oil

butter

bacon grease

cooking oils

salad oils

other drippings

# of
Spices and Herbs times daily

Fats and Oils

pepper

mustard

chili peppers

anise seed

caraway seed

celery seed

cinnamon

cloves

ginger

nutmeg

paprika

allspice

poppy seed

weekly monthly

weekly monthly

unknown

unknown

. . .. a..:. ,Jn ,.yak,:,,., .,,..,, -y r: t..-i w r. 'w.. - ,axe.i.>.s, x: .. : : 1:cc. w.. r,. - -e. r : >.i.:.w _ w.. ...-.. <"c.,wi- .. ---- -
-



FOOD GROUP

Spices and Herbs
continued

sage

sesame seed

oregano

other

FREQ INTERVAL

# of
times daily weekly monthly unknown

Beverages

coffee

tea

cocoa

caffeinated soft
drinks (colas,
peppers, etc.)

other soft drinks
(Sprite, 7-Up,
root beer)

lemonade

kool-aid/
other sweetened

neat beer

malt beverage

beer

wine

liquor

57

# of
times daily weekly monthly unknown



FOOD GROUP FREQ . INTERVAL

# of
times daily weekly

barley (whole grain)

buckwheat

corn meal

corn grits

corn bran

popcorn

oatmeal

oat flakes

oat bran

rice, white

rice, brown

rice, wild

spaghetti

rye (whole grain)

rye flour

wheat (whole grain)

wheat flour, white

wheat flour,
(whole grain)

wheat cereal
(served hot)

wheat cereal
(ready to serve)

wheat bran

wheat bran cereals

58

monthly unknown

-



FOOD GROUP FREQ. INTERVAL

Cereal Group

wheat germ

gluten flour

Cereal Products

whole grain bread

corn bread

white bread

rye bread

whole wheat bread

puffed corn snacks

corn chips

tortillas

wheat crackers

rye crackers

macaroni

macaroni
(whole wheat)

# of
times daily weekly monthly

# of
times daily weekly monthly

unknown

unknown

59
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INDIVIDUAL FOODS USED IN CALCULATIONS OF FOOD

GROUPS ASSOCIATED WITH COLON CANCER

BVegetable group, fruit group, barley, buckwheat, corn meal,

corn grits, corn bran, popcorn, oatmeal, oatf lakes, oat

bran, brown rice, rye, rye flour, wheat, whole grain wheat

flour, wheat cereal, wheat bran, wheat bran cereal, wheat

germ, gluten flour, whole grain bread, corn bread, rye

bread.

CFoods listed in milk group, meat group, and fats and oils

group.

DFoods listed in milk group, meat group, legumes.

EArtichoke, turnip greens, broccoli, cabbage, lettuce,

brussel sprouts.

FPotatoes, brocolli, carrot, onion, eggplant, cucumber,

apple, plum, tangerine, apricot, grapefruit.

GPeassquash, tomatoes, brussel sprouts, green beans,

onion, turnip, asparagas, radishes, cauliflower, sprouts,

lettuce, foods listed in cereal group.

-
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