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CHAPTER I 

INTRODUCTION 

Nutrition related to atherosclerosis is one of the 

major health problems in medicine today. Atherosclerosis 

is most frequently manifested as coronary heart disease, 

accounts for 50% of the mortality rate and is the leading 

cause of death in the United StatesJC1,2). 

~The basic disease process affecting the coronary 

arteries is one in which fatty granulomatous lesions develop 

in the arterial wall and undergo a series of changes which 

may lead to hardening or occlusion of the arteries. This 

pathologic process is progressive and usually becomes appar

ent after 40-50 years of age ~(1). 
,--

LJ:oronary heart disease is the leading cause of death 

in this country. The exact etiology of atherosclerosis is 

unknown, and no method exists for halting the progression 

once it has become manifest. Extensive clinical and epidemic-

logic studies have demonstrated several factors to be asso-

ciated with the development of atherosclerosis and the inci-

dence of heart disease (3,4). Risk factors have been 

identified and include heredity, sex, age, excessive smoking, 

hypertension, elevated blooa cholesterol, raised serum tri-

glyceride levels, diabetes, stress, and lack of physical 

exercise~ 
1 
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~Diet can be intimately involved with serum lipids, 

hypertension, and obesity. Intervention should be aimed at 

understanding and altering patterns of nutrition in order 

to reduce known risk factors. The dietary characteristics 

which are considered as possible risk factors to coronary 

heart disease are obesity, an excess of dietary fat, an ex-

cess of dietary cholesterol, a low ratio of polyunsaturated 

to saturated fat, an excess of dietary sucrose, a high con-

sumption of sodium chloride, deficiency of dietary fiber and 

softness of the drinking water supply. Other nutritional 

factors which may contribute to the risk of coronary heart 

disease include an imbalance of certain trace elements, an 

excessive alcohol intake and an excessive consumption of 

coffee (6~ 
Due to the pathogenesis of atherosclerosis, the mortal-

ity rate, scope of the disease, the economic impact and major 

risk factors involved, early intervention is necessary to 

curtail progression of the atherosclerotic process (7). The 

priorities of an educational program for the prevention of 

atherosclerosis could be aimed at allied health professionals 

who play a primary supporting role in dietary-nutritional 

counseling. 

White, Johnson and Kibler (8) stated that surveys 

conducted by the Council on Food and Nutrition of the Ameri-

can Medical Association have shown that medical students are 

seldom equipped to cope with the nutritional problems encount-

ered in practice after graduation. At present, training in 
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nutrition is limited or nonexistent in u.s. medical schools 

{9). Medical school curricula often neglect offering nutri

tion and dietary management courses {10). The knowledge in 

nutrition not obtained in medical school is seldom learned 

in actual medical practice (11). 

To keep abreast of current medical knowledge, the mem

bers of the health care team must continue learning during 

their professional career. One objective of undergraduate 

medical education is to help the student establish essential 

habits of continued self-education (12). As the need for 

continuing education becomes apparent many professional 

organizations now require a certain number of hours of con

tinuing medical education for membership in professional 

organizations (13) . 

Prevention of premature coronary heart disease, clini

cal modification of risk factors, and continuing education 

programs are suggested to lessen the impact of this disease. 

The nutritional principles associated with decreasing the 

diet related risk factors need to be understood by all mem

bers of the health team who will use this information to 

motivate patients toward good health practices and preven

tion of premature coronary heart disease {14). There must 

be a concerted educational effort among professionals if 

preventive measures are to be accepted. 
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Statement of the Problem 

The Inter-Society Commission on Heart Disease Resources 

has recommended the development of a comprehensive and sus

tained public and professional nutrition education program 

based on concepts of sound nutrition (15). The purpose of 

this study was to develop and evaluate two methods for teach

ing allied health professionals the nutritional factors re

lated to heart disease. The two methods compared were: a 

video-taped presentation and a slide presentation. To 

determine the effectiveness of the two instructional methods 

and the extent of learning by the subjects, mean gain scores 

from the pretest to the posttest periods were evaluated for 

all groups. 

Objectives 

The objectives of this study were: 

1. To develop and administer a videotape presentation 

and slide presentation on nutritional factors related to 

coronary heart disease for allied health professionals. 

2. To determine the effectiveness of two instructional 

methods and extent of learning by allied health professionals, 

as measured by mean gain scores from pretest to posttest 

periods. 

Hypothesis 

The null hypothesis tD be tested is: 

1. There will be no significant difference among group 
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test scores, when presented a videotaped instruction or 

slide presentation. 

Limitations 

The following are limitations of this study: 

1. This study was limited to 60 Food and Nutrition 

students enrolled at Texas Tech University in Lubbock, 

Texas, from April 8, 1976 to April 20, 1976. 

5 

2. The study was limited to two instructional methods: 

videotaped presentation and slide presentation. 

3. The subject matter was limited to the nutritional 

factors related to coronary heart disease, using concepts 

obtained in the task analysis. 

4. Determination of conceptual retention from each 

method of instruction was not possible. 

Definition of Terms 

1. Allied health professional: A member of the health 

care team--physician, nurse, dietitian. 

2. Artery: Blood vessel which carries blood away from 

the heart to the various parts of the body. 

3. Atherosclerosis: A condition in which the inner 

layers of the artery walls are made thick and irregular by 

deposits of fatty substances. The internal channel of 

arteries become narrowed, and the blood supply is reduced. 

4. Cardiovascular disease: A disease related to the 

heart and blood vessels. 

• 
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5. Cholesterol: The principle animal sterol found in 

the tissues of the body. 

6. Coronary heart disease: The narrowing or occlusion 

of the coronary arteries, usually resulting from athero

sclerosis, with the resultant imbalance between the blood 

supply and cardiac muscle demands giving rise to myocardial 

damage. 

7. Fiber: A heterogeneous group of carbohydrate com

pounds including cellulose and the hemicelluloses and a non

carbohydrate substance called legnin. Dietary fiber is a 

mixture of high molecular weight polymers. 

8. Monounsaturated fat: Fats having a neutral effect 

on serum lipids. 

9. Myocardium: The muscular wall of the heart which 

contracts in order to pump blood out of the heart and then 

relaxes as the heart refills with the returning blood. 

10. Obesity: A pathologic condition characterized by an 

accumulation of fat 20% in excess of normal body weight. 

11. Polyunsaturated fat: All straight chain fatty acids 

with two or more double bonds, usually vegetable in origin. 

12. Saturated fat: A fat constituted chemically that 

is not capable of absorbing additional hydrogen. They 

originate from animal and vegetable sources. 

13. Slide presentation: A method of instruction incor

porating a set of 35 rom colored slides that is viewed while 

a script is read live by the researcher. 
I • 
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14. Task analysis: A survey of 53 allied health profes

sionals to determine the nutritional factors related to 

heart disease that they were interested in learning. 

15. Videotaped presentation: A method of instruction 

consisting of a color videotape viewed by subjects on closed

circuit television. 

• 



CHAPTER II 

REVIEW OF THE LITERATURE 

Nature of the Coronary Problem 

~oronary heart disease (CHD) has reached epidemic pro

port1ons in this country and without doubt the most important 

factor of this disease is the magnitude of the problem {16). 

Atherosclerosis and its complications is the leading cause 

of deaths in the United States claiming more lives than all 

other causes of death combined (1,2,17,18). In 1972, an 

estimated 1,036,560 persons died from heart and blood vessel 

diseases, accounting for 53% of the total deaths; over 

165,000 deaths occurred in Americans under 65 years of age, 

who were predominately males {2,19). Atherosclerosis con-

tributes to more than 890,000 deaths annually in the form 

of heart attacks and stroke51{19). 
/ 

Premature CHD produces a tremendous socioeconomic 

impact on our nation. The total economic impact of this 

disease is estimated to be $20 billion annually due to lost 

income and expenditures for medical care (19). 

~~therosclerosis is the most important of the cardia-
---- I 

vascular diseases. It is an arterial lesion characterized 

by intimal thickening of localized accumulations of lipids 

' in the large and medium-size arteries {20). This pathologic 

8 
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process progresses slowly, beginning in early life and 

becoming apparent after 40-50 years of age (1) • If arterial 

obstruction reaches the point where the blood supply becomes 

insufficient for the myocardium to meet its demand, then CHD 

exists/tl9). 
_j 

-c.:=-----::::. The earliest lesions of atherosclerosis are subintimal 

fatty changes called fatty streaks. The alteration in the 

arterial wall is composed of deposits of lipids associated 

with elastin and other fibrous proteins. Although the fatty 

streaks seen in arteries of children can regress or progress 

by the second or third decade to significant degrees result-

ing in atheromatous plaques, the disease is mainly one of 

middle or old age (20-22}.. The fibrous plaque is a firm, 

raised lesion which contains increased amounts of lipid, 

collagen, and mucopolysaccharides, as well as fibrin and red 

cells {7}. Depending on the population sampled, the inci-

dence of fibrous plaques is 36-80% by the end of the fourth 

decade (23}. 

The ultimate pathologic mechanisms of atherosclerosis 

are unknown, but experimental, clinical, pathologic, and 

epidemiologic studies conducted over the past 25 years have 

attempted to identify the precursors of CHD (3,4,24-26}. 

Primary attention has been centered on interpreting habits 

or traits which contribute to an increased risk for premature 

CHD. The most significant advances in health care have been 

obtained by prevention through medical intervention. Unless 
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the risk factors are detected and eliminated there is little 

chance of reducing the mortality rate of atherosclerosis (27). 

Dietary Factors Related to CHD 

Report of the Inter-Society Commission for Heart 

Disease Resources has designated hypercholesterolemia, hyper

tension, and cigarette smoking as major risk factors (15). 

Exogenous and endogenous variables may also be associated 

with an increased risk of CHD. Factors such as hypertri

glyceridemia, obesity, diabetes mellitus, lack of physical 

~9~, sex, age, stress, and heredity have been impli

/ cate~5,28). 

\_!here is no longer any doubt that alterations in the 

quantity and quality of the diet can influence the risk 

factors. Diet is closely involved with serum lipids, hyper-

tension, obesity, and diabetes mellitus. Medical interven-

tion can be aimed at altering patterns of food intake to 

decrease risk factors for CHD. Diet patterns which may need 

alteration are dietary cholesterol, dietary fat, the ratio 

of polyunsaturated to saturated fatty acids (P/S ratio), 

dietary sucrose, obesity, table salt, and dietary fiber. 

Other recognized dietary related factors include softness 

of the drinking water supply, excessive coffee consumption, 

excessive alcohol intake, and an imbalance of certain trace 

elements (6). 
~ 

( The data from major research indicate the key role 

that nutrition, particularly the cholesterol and saturated 



fat composition of the diet, may play in influencing the 

blood lipid levels that may lead to atherosclerosis. It 
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has been demonstrated that risk increases in proportion to 

the number of blood lipid abnormalities present since blood 

lipids contribute to atheroma formation (.29). The lipid 

elements incriminated include cholesterol, triglycerides, 

phospholipids, and non-esterified fatty acids. Blood 

cholesterol levels are the best predictors of individual 

risk for atherosclerosis and are significantly correlated 

with the severity of the disease (30}. Within any popula-

tion group, with few exceptions, the risk of developing 

premature CHD increases as the serum cholesterol rises (15}. 

This fact has been documented extensively in numerous epi-

demiologic studies indicating that dietary cholesterol does 

affect serum cholesterol levels (31-34). 

The influence of three major nutrients upon serum 

cholesterol concentration has been sunnnarized by_K~_ys, Ander

son, ~d Grande (35} in the form of a multiple regression ---equation. 
~ 

This equation, derived from experimental observations 

. 1 b ~. )J 1 . h ff f 1n several a orator1es,jexp a1ns t e e ects o serum 

eholesterol levels when one changes the amounts of saturated -- ----
fats, polyunsaturated fats, and cholesterol in the.diet.--If 

saturated fat is increased in the diet, serum cholesterol 
I 

levels will increase; as po-lyunsaturated fat in the diet is 

increased, serum cholesterol will decrease; and, gram for 

• 
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gram, the influence of saturated fat is twice as great as 

the influence of polyunsaturated fat. 

~h of the knowledge about atherosclerosis in humans 

has been obtained from numerous experiments with animals. 

When cholesterol was consumed in the diets of animals, this 

sterol produced hypercholesterolemia and ultimately athero

sclerosis (36). Both the prevention and treatment of animal 

atherosclerosis is directed toward the control of hyper-

cholesterolemia through the restriction of cholesterol {37). 
( '~\ 

The cholesterol found in the plasma and body tissues 
.,,-

is derived from two sources: exogenous (dietary) and from 
\ 

endogenous (synthesis) (37), The typical adult American 

consumes a diet high in cholesterol with a daily intake of 
~~ 

600-800 mg:- (38). The dietary cholesterol is derived from 
/ 

food products obtained from animal sources, such as egg 

yolks, dairy fat, and meats. Evidence suggests that the 

absorption of dietary cholesterol is proportional to the 
. 

total amount ingested (39). The greater part of cholesterol 
, / 

arises from endogenous synthesis (about 1 gm. /day)) (40). A 

normal value for serum cholesterol is not established but it 

is agreed that a value of less than. 200 mg./100 ml. of blood 

approaches the minimal risk level (7). 

~The amount and kind of fat in the diet has a marked 

effect on the serum lipid concentration.~Epidemiologic 

studies reviewed by Keys (4~) cited evidence that athero-

sclerosis varied in different populations and could be 
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correlated to l~vels of fat intake. In populations where ---the fat intake was_low there was a low incidence of CHD, - . . -----whereas-populations having a high-fat intak~-- had a high 

incidence of CHD. The American Heart Association recommends ....... 

a reduction of total calories from fat from 40~50% to 35%. 
"--
Less than 10% of the total calories should come from saturated -
fatty acids and up to 10% from polyunsaturated fats (42). 

The quantity and types of fat in the diet will influ-

ence the cholesterol level. ~Generally, the American diet -- ----._ 

contains more saturated fat than polyunsaturated fat with a -
ratio of about 1:3 (38). The desirable ratio of polyunsat--
urated fat to saturated fat is 2:1. ~olyunsaturates are ·--
derived mainly from oils of grains, nuts, an~eeds.~_Oils ----- - - -- - ---.... 
which~re polyunsaturated include safflow~,_corn,_cott£~ 

---
seed, peanut, soybean, and sunflower. 

\ . 
the only way to eliminate saturated fat from the diet 
l-

is to reduce the use of fat contained in animal products, 

such as meat, dairy products, eggs, and in certain vegetable 

products, such as shortenings and margarines, cocoa butter, 

and coconut oil (43). 

-
Saturated fats vary in their degree of influence on 

cholesterol level. Stearic acid (C-18) has little or no 

effect on serum cholesterol (32) while lauric (C-14) and 

palmitic (C-16) increase cholesterol levels. Saturated fatty 

acids which contain 10 carbons or less have no effect on 

cholesterol levels (44) • 
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Monounsaturated fats (i.e. oleic acid) have a neutral 

effect and do not alter serum lipids. Oleic acid is present 

in all food fats and is the main constituent of olive oil 

(32) • 

Hydrogenated fats have been shown to produce higher 

serum cholesterol levels than unhydrogenated fats (32) . 

Oils are treated with hydrogen to increase th.eir stability 

and to give them plastic properties required for shortenings 

and margarines. Hydrogenated products contain low polyun

saturated and high saturated fatty acids (43)~ 

It has been observed that recent dietary changes, such 

as increased sucrose consumption, decreased fiber intake 

and increased fat intake of Western man may be responsible 

for hyperlipidemia and atherosclerosis. McGandy (45) reviewed 

the relationship between the kind of dietary carbohydrate 

consumed and the serum lipid levels and concluded that the 

effects of dietary carbohydrate on serum lipid levels is 

smaller than the effect of dietary fat. Several studies 

have reported that substituting simple sugars for starch 

increases the concentration of serum triglyceride and serum 

cholesterol (46). Other investigators failed to find changes 

in the responses in triglyceride levels by feeding different 

carbohydrate sources (47). In studies where sugar did in

fluence serum lipid levels, the diet contained large amounts 

of saturated fat and choles~erol (48). 

Hypertriglyceridemia is recognized as a risk factor in 

the development of atherosclerosis. The most important 
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factors influencing endogenous triglyceride concentrations 

are carbohydrate intake, obesity, and heredity (49). Plasma 

triglycerides originate from two sources: ingestion of 

dietary fat and endogenous synthesis from the liver. Tri

glycerides function in the body by serving as a respository 

for excess calories in adipose tissue. Ahrens, et al., (50) 

were first to recognize that most cases of hypertriglyceri

demia were carbohydrate-induced. 

~Carbohydrate in the diet should be supplied by cereals, 

breads, fruits, legumes, and vegetables--those foods contain-

ing a variety of nutrients, and not empty calories alone as 

is the case with sucrose (37). Sugar and refined carbohy-

drates are a major contributor to obesity. 

lr Alcohol is another nonfat substance which exerts an 

influence on lipid metabolism (1). The effect of alcohol 

ingestion upon the serum lipids is variable and is related 

to the quantity and duration of ingestion (37). Small in-

creases in serum cholesterol and phospholipids from alcohol 

ingestion have been reported (51-52) but the major increase 

in normal or alcoholic subjects given alcohol has been the 

serum triglyceride level (52-54). The adverse effects of 

refined carbohydrate and alcohol on serum cholesterol and 

triglyceride levels result mainly from their contribution 

to excess calories and subsequent weight gain. Alcohol also 

contributes to hypertriglyceridemia by stimulating fatty 

acid release from adipose tissue (55). 
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~essive coffee consumption has been linked to the 

development of atherosclerosis, although the evidence is 

speculative. Animal experiments and experimental trials in 

humans indicate that caffeine consumption alters blood glu

cose (56), and increases free fatty acids and catecholamine 

secretion (57). Additional studies on the relationship of 

coffee consumption to the development of atherosclerosis 

need to be conducted. It is interesting to note that coffee 

consumption has increased nine~fold in the last half century 

(58) • 

~sity, the result of a food intake in excess of 

energy expenditures, is another factor associated with hyper-

lipidemia, diabetes mellitus, and hypertension. In affluent 

societies, obesity has become conventional due to an increase 

in the availability of food and a decreased demand for physi-

cal exercise. Diabetes is three times more common among 

obese persons than in the general population and high blood 

pressure is twice as common. Mortality rates are signifi-

cantly higher in the overweight individual, particularly from 

cardiovascular disease. It would be difficult to distinguish 

between direct and indirect factors since obesity is accom-

panied by alterations in blood lipids, blood pressure and 

carbohydrate tolerance (18). In the Framingham study, it 

was found that grossly overweight persons had an increased 

risk of sudden death relate-d to CHD. More than three times 

as many sudden deaths occurred in those 20% or more over-

weight as in the general population (59) • 
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(we~ght reduction favorably influences ser~ choles-

terol, serum triglyceride levels, and blood pressure levels. 

The typical adult American consumes excessive quantities of 

food which contain abundant amounts of cholesterol and satur-

ated fat. A diet regime with a decrease in daily calories 

will allow for mild weight loss. Caloric expenditure in the 

form of physical exercise on a daily basis will help in 

achieving and maintaining normal weight (37)_ 

~ypertension, elevated arterial pressure, 
~ 

has been 

identified as a major contributing factor to atherosclerosis 

and CHD (15,19)~ Hypertension accelerates the development 

of atherosclerosis by increasing the work load on the heart 

and causing damage to the arteries by excessive pressure 

(15}. Heredity, race, and large intakes of sodium chloride 

in the diet have been implicated as predisposing factors. 

Obesity and diabetes are also associated with hypertension 

{20). Restriction of salt and similar additives in the diet 

has been shown to effectively lower blood pressure levels in 

subjects with hypertension by decreasing the extracellular 

fluid volume and controlling arterial pressure (49). Evi-

dence is accumulating that indicates high intakes of sodium 

chloride during infancy and throughout life may be an impor-

tant factor in aggrevating and initiating hypertension. Two 

grams or less of sodium is physiologically required by the 

body, although the average -American diet contains 6~10 grams 

a day (60). 

• 
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~\_A deficiency of fiber in the diet of the Western world 
--~ 

has been associated with the increasing evidence of several 

common diseases, including atherosclerosis. Only a few 

experiments with humans have been conducted which evaluate 

the hypocholesterolemic effects of fiber, but the results 

are consistent. Studies have demonstrated that fiber depleted 

diets raise serum cholesterol levels and predispose to CHD 

(61-62}. Trowell (63} has shown a correlation between geo-

graphical relationship and consumption of dietary fiber, 

serum cholesterol, and incidence of heart disease by demon-

strating that the serum cholesterol levels increased or 

decreased while depleting or adding fiber t.o the diet. Shur-

paleker (64) has verified that including food rich in fiber 

in the diet protects against hypercholesterolemia. 

The mechanisms that affect dietary fiber and serum 

cholesterol levels has not been established. One process 

that explains how fiber decreases the body cholesterol is 

that more bile acids are excreted in the stools of an unre-

fined diet causing a decrease in the reabsorption of bile 

salts (65). Absorption of exogenous cholesterol is reduced 

in the presence of a high fiber content in the feces (66}. 

This mechanism does not signify that such lowering of body 

cholesterol by induction of dietary fiber into the diet will 

be of any value in treating or preventing CHD in humans. 

During the past 15 years, a relationship between cardio

vascular mortality and the quality of the drinking water has 

• 
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been investigated and confirmed in many countries (.67-68). 

It is known that deaths from CHD vary from one location to 

another and geographical areas with a hard water su~p~y hav~ 

been sho\'ln to have a lower mortality rate due to cardiovas

cular disease than soft-water areas {69) . Schroeder {70) in 

the 1960's was first to report an association between hard 

water and cardiovascular disease. 

Water hardness~anates from the presence of calcium -·-
and magnesium salt, whereas soft water is void of these - -- -
salts~(71). Other trace elements are likely to be present 

in water, but it is the quality of water that is associated 

with cardiovascular death rates since water is not the major 

source of these trace elements. 

It is known that calcium and magnesimn are involved in 

enzyme systems and function to maintain electrolyte balance 

in the myocardium; therefore, an imbalance of these elements 

due to the mineral content of the drinking water would dis-

turb the electrolyte balance in the tissues of the heart (71). 

Hard water has been shown to have a protective effect on 

cardiovascular disease which is attributed to the calcium and 

magnesium content. The detrimental effects of soft water 

could be linked to the sodium/calcium ratio. It has been 

suggested that the quality of the water determines its 

capacity to extract trace elements from rocks, soil, con-

structive materials, cooking utensils, and food. Cadmium, 

lead and cobalt, which seem to have a harmful effect on the 
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cardiovascular system, are believed to be dissolved from 

galvanized iron pipes by soft water (72). Although evi

dence relating water quality and content to cardiovascular 

deaths is suggestive, more research is needed on actual trace 

element content of tap water and the relationship to risk 

factors and heart disease. 

Much attention has been given recently to the micro

nutrient element imbalance in the body and the geographical 

variation in the incidence of cardiovascular disease. These 

trace elements are basic to functions of enzyme systems and 

metabolic reactions; the imbalance of one or more trace ele

ments could result in certain chronic diseases {73). 

Cadmium has been shown to be a toxic element in water 

and an etiologic factor in promoting hypertension in the rat 

(74) • Geographical differences in relation to hypertension 

have been found to roughly parallel the concentration of 

cadmium in the kidney {75). There is limited information on 

the roles of cobalt and lead as factors in CHD. Copper has 

been shown to induce atherosclerosis in experimental animals. 

The highest concentrations of copper are in soft water which 

corrodes copper pipes. A copper deficiency interferes with 

the elasticity of blood vessels by causing defective synthesis 

of connective tissues (76). 

The trace elements found in water that exhibit a pro

tective effect on the development of CHD are zinc, chromium, 

and manganese (72). Zinc chelate has been reported to reverse 
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cadmium hypertension in the rat (76). It has been suggested 

that the cadm~um to zinc ratio is more important than the 

cadmium concentration (.72). Large oral doses of zinc have 

proved to be a therapeutic agent in peripheral vascular 

disease possibly by displacing cadmium from the ischemic 

arterial wall (73). Chromium is required for glucose and 

lipid metabolism. Schroeder (76) has found chromium to exert 

a beneficial effect on the cardiovascular system by decreas

ing blood cholesterol levels in animals. He noted that a 

chromium deficiency in rats produces elevated serum glucose 

and deposition of aortic lipid plaques. Atherosclerosis 

has been related to a chromium and manganese deficiency due 

to an excessive consumption of refined sugar and flour. 

Refined sugars not only lack chromium but also increase the 

urinary excretion of this trace element. Manganese inhibits 

experimental atherosclerosis in animals and influences lipid 

metabolism in atherosclerotic patients by stimulating the 

hepatic synthesis of cholesterol and fatty acids {73). Al

though a large amount of research relating certain trace 

elements to the incidence of CHD, the evidence is still in~ 

sufficient. 

Nutrition in Medical Schools 

In order to delay the progression and reduce the mor

tality rate of the atherosclerotic process, identification of 

risk factors and early medical intervention is necessary. 

There has been accumulating evidence presented that implicates 
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CHD to be a nutritional disease and susceptible to dietary 

treatment (77) . The Inter-Society Commission for Heart 

Disease Resources has emphasized the need for a nutrition 

education program that is based on sound nutrition and is 

aimed at allied health professionals who play a supporting 

role in nutritional counseling (15). 

In medical education programs, little emphasis is 

placed on nutrition and even less on dietary management of 

disease in spite of a recent increased awareness that nutri

tion should be an integral part of medical school curriculum 

(78). At the 1969 White House Conference on Food and Nutri-

tion and Health, it was concluded that "the teaching of nutri

tion in medical schools is most inadequate at the present 

time; in some schools non-existent" (11). Due to the explo

sion of knowledge in the biomedical sciences over the past 

years, nutrition courses have been displaced from the medical 

school curriculum and integrated into other subjects such as 

physiology, chemistry, and clinical medicine exposing the 

physician to insufficient nutritional knowledge in their 

medical school training (11). The direct application of 

nutritional principles to clinical practice and subtle rela

tionships that exist between nutrition and medicine receive 

little attention (79-80) • There is little evidence that this 

deficit in nutrition education that prevails when the doctor 

graduates from medical school is overcome in practice (11). 

• 
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If the physician and other members of the medical team 

are to provide optimum patient care and motivate patients 

toward good health, a better understanding of basic concepts 

of nutrition and dietary management is needed. Improvement 

of the physician's nutritional knowledge should be reflected 

in the recognition of nutrition-related problems and the 

application of nutrition in preventive health care. 

For members of a profession to become and remain 

learned, they must not only master a substantial body of 

knowledge developed over a period of years in a formal course 

of study but must continue learning during the entire length 

of their career. One of the stated objectives of undergrad

uate medical education is to help the student establish 

habits of continuing self-education (81). There is evidence 

that this goal has not been effectively reached. Medical 

professionals in all areas of health science are aware of 

the need for continuing education because of the enormous 

growth of scientific knowledge (82). New knowledge extends 

and improves our capabilities in the prevention, diagnosis, 

and treatment of disease (81). In order to keep abreast of 

the current developments in the field of medicine, many 

medical professional groups have devised a credit system for 

participating in continuing education (83-84). The continu

ing education program has been the method developed for 

disseminating new information and aiding the health profes

sional in delivering the highest level of patient care pos

sible with the current state of medical knowledge (81). 
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In education, increased emphasis is being placed on 

the autotutorial approach to learning. Methods of self-

instruction are being incorporated into continuing education 

programs. The purpose of an instructional module is to 

individualize instruction and allow the learners to identify 

the objectives, progress at their own rate of learning, 

identify their strengths and weaknesses, and recycle the 

objectives when they have not been achieved (84)~ Stritter 

et al. (85) demonstrated that self-instructional materials 

are superior to other types of learning devises. 

During the past few years, television has undergone 

intensive study, examination and discussion as an educational 

instrument. The experiences reported in all fields of edu-

cation suggest that television can supplement and implement 

almost every learning demand (86). Findings from experi-

mental studies and reports reveal no significant differences 

in learning and achievement between students in television 

classes and comparable students in regular classes (87). 

McLuhan (88) found that television, because of its technical 

qualities, creates an involvement reaction that makes it an 

effective means of transmitting information that will be 

retained. 

Television and videocassettes have become a versatile, 

effective and efficient means of communication in the health 

sciences (86,89). It has been demonstrated that television 
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facilitated teaching is equal to or superior to conventional 

instruction in health sciences (90). 

The videocassette is an innovative tool that is becom

ing more popular as a means of individual instruction. 

Videotape equipment has become easier to acquire and use as 

a result of lower cost, increased reliability and improved 

portability (86). The primary advantage of the videocassette 

over other forms of media is its adaptability to the television 

set. Ninety-six percent of all homes in the United States 

have at least one set and approximately 15% of a 24-hour day 

is spent watching television (91). Other advantages of the 

videocassette are that it allows individual control in view

ing the program and the learner is able to enjoy the advan

tage of optimal sound quality and the convenience of viewing 

programs in the home and office (86). 

The limitations of instructional television are: it 

cannot stop to answer questions; the large equipment is too 

heavy to easily transport; scheduling problems prevent its 

use; it is impersonal; and interaction with the instructor 

is impossible. In spite of the limitations instructional 

television is an ideal medium to assist health professionals 

to keep up with the accelerating pace of medical research, 

technology and specialization (92). 

A slide presentation consists of a sequenced set of 

mounted transparencies, usually in color and 2" x 2" in size. 

A slide series may convey information, teach a skill, or 



26 

affect an attitude through individual study, group viewing, 

or television use (93). A set of slides have the following 

advantages: ease of preparation; easily revised and up-dated; 

conveniently handled, stored, and rearranged for various 

uses; adaptable to group or individual use. 

• 



CHAPTER III 

METHODS AND PROCEDURES 

Selection of the Sample 

The purpose of this study was to develop and evaluate 

the effectiveness of both a videotaped program and slide pre

sentation on diet and coronary heart disease for students 

who would enter allied health professions. The subjects of 

this study included 6~ students enrolled in food and nutri

tion courses at Texas Tech University. Group 1 consisted of 

11 senior students in the Coordinated Undergraduate Program 

in Dietetics enrolled in diet therapy; Group 2 consisted of 

18 ?tudents taking human nutrition; Group 3 consisted of 10 

junior students in the Coordinated Undergraduate Program in 

Dietetics presently taking human nutrition; Group 4 consisted 

of 21 students taking human nutrition. 

Task Analysis 

A task analysis survey (Appendix A) was developed and 

distributed to 53 health professionals (physicians, nurses, 

dietitians) in Lubbock, Texas in order to determine informa

tion they wanted presented in a program on diet and CHD. A 

thorough review of the literature provided the basis for 

selecting relevant statements which were included in the 

27 
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survey instrument. Results of the task analysis survey indi-

cated all items listed on the survey were of interest to the 

participants. Items from the task analysis served as content 

for developing the behavioral objectives and script for both 

instructional methods. 

Development of the C~iterion Test 

After a program outline was established, behavioral 

objectives (Appendix B) were written according to Mager (94) • 

A 50-item multiple-choice criterion test was developed from 

the behavioral objectives to measure the extent of learning 

by the two methods of instruction. The criterion test was 

administered as both the pretest and posttest. 

The criterion test was evaluated for content validity, 

reliability and usability to ensure its accuracy as a measur-

ing instrument (95). The content validity refers to the 

extent to which the instrument measures the content of the 

subject matter taught. To ensure the content validity of 

the instrument, a grid of behavioral objectives was constructed 

(Appendix D). Each of the behavioral objectives were included 

at least twice in the criterion test. 
~ 

Reliability was another quality used to evaluate the 

criterion test. Reliability refers to the consistency of 

the test scores when repeatedly administered (95). The 

recommended reliability coefficient for a criterion test 

ranges from .50 to .80 (96). Significant correlation coef

ficients of reliability were obtained for the pretest for 
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groups 1 and 2 (.66 and .63). Coefficients for groups 3 and 

4 were non-significant (.26 and .39). Significant correla

tion coefficients of reliability were obtained for the post

test for all groups (.64, .69, .67, .53), respectively. 

Usability is the degree to which the test instrument 

can be successfully employed by the instructor without undue 
-

expenditure of time and energy (95). The tests were scored 

on separate computer sheets and were considered to have ease 

of administration, scoring, and interpretation. 

In summary, the criterion test was evaluated for con-

tent validity, reliability, and usability and was found to 

possess the characteristics of a quality instrument to 

evaluate the behavioral objectives. 

Development of the Instructional Methods 

A videotaped program and slide presentation were selected 

as the instructional methods to teach the ·objective~. The 

methods were chosen based on the availability of equipment, 

minimum cost, and usability. 

The items from the task analysis served as concepts 

for the outline of the script of both instructional methods 

(Appendix E). The concepts were sequenced and grouped into 

small paragraphs. The visuals for both presentations were 

prepared by the researcher from colored audio-visual materials 

and graphics as described by Kemp (93). The slide presenta

tion consisted of 67 colored slides. The visuals used in 

the videotaped presentation were the same as the slide 
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presentation, but was recorded on color 1.9 em videotape. 

The television program was filmed at the local Public Broad

casting Television station KTXT. Both programs were designed 

for 30 minutes of instruction. 

A 16-page supplementary booklet was developed to 

accompany the videotaped and slide presentations to eliminate 

note taking and to serve as reference for further study 

{Appendix F) . The booklet was distributed to the students 

after posttesting. 

Determination of Readability Index 

The reading level of the script and the booklet were 

determined by the Readability Formula outlined by Flesch 

(97). The reading ease score of the script proved to be 34. 

This score indicated that the script had an estimated read

ing level score of "difficult". The supplement was evalu

ated to have a reading score of 33 which is considered to 

be "difficult". The reading level of the script and supple

ment would be suitable for health care professionals, requir

ing a college education. 

Pilot Study 

A pilot study was conducted using 18 students enrolled 

in a senior level diet therapy course at Texas Tech Univer

sity. Results of the pretest and posttest were scored using 

the TEST VERSION IV-MB program at the Computer Services 

Center at Texas Tech University. Item analysis and 

• 



reliability were determined; revisions of criterion test 

items were made prior to collection of data. 

Collection of the Data 

31 

The pretest was administered to all subjects prior to 

viewing the instructional programs. The posttest was admin

istered immediately after viewing the 30 minute instructional 

program. 

The pretest and posttest answer sheets were submitted 

to the Computer Services Center for scoring on the TEST 

VERSION IV-M8 program. The printout provided raw scores, 

percent scores, items missed, means, standard deviations, 

response analyses, histograms, item analyses and reliability 

coefficients for each test. 
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CHAPTER IV 

RESULTS AND DISCUSSION 

Data for this study were obtained from pretest and post-

test scores of 60 students enrolled in food and nutrition 

courses at Texas Tech University from April 8, 1976 to April 

20, 1976. Since subclass frequencies were unequal, the data 

were analyzed by the method of least squares. 

The main effect subclass and number of students in each 

group are shown in Table 1. Groups 1 and 2 (29 students) 

viewed the videotape presentation and Groups 3 and 4 (31 

students) viewed the slide presentation 

I 
TABLE 1 

SUBCLASS FREQUENCIES BY TREATMENT 

Treatment 
Main effect Subclass Videotape Slides 

Group 1 11 0 

2 18 0 

3 0 10 

4 0 21 

Total 29 31 

32 
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The data were statistically analyzed to determine if a 

difference existed in the starting achievement levels for the 

four groups. Means and standard errors for these data appear 

in Table 2. Analysis of variance indicated a significant 

difference (p<.Ol) in the pretest and posttest scores. 

Standard errors were the same for all groups. Significant 

differences existed among pretest and posttest means in all 

groups, except groups 2 and 4 who were like. The higher 

scoces were obtained by groups 1 and 3 who were advanced 

students in the Coordinated Undergraduate Program in Dietetics. 

TABLE 2 

MEANS AND STANDARD ERRORS OF TaE PRETEST, POST
TEST AND MEAN GAIN SCORES FOR FOUR GROUPS 

Pretest a Posttesta Gain Score 
Group Mean SE 

1 (video) 42.5b 0.53 

2 (video) 0.53 

3 (slides) 0.53 

4 (slides) 0.53 

aPossible score = 50 

Mean SE 

45.3b 

36.0c 

42.2d 

35.6c 

0.60 

0.60 

0.60 

0.60 

Mean 

2.8b 

6.4c 

6.9c 

6.4c 

b,c,dMeans in a column with different superscripts 
differ significantly (p<.O~). 

SE 

0.45 

0.45 

0.45 

0.45 
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Comparison of Mean Gain Scores 

The purpose of this study was to determine the effec

tiveness of the two instructional methods and the extent of 

learning by the students as measured by mean gain scores. 

The mean gain score for all groups was determined as the 

difference in means of the pretest and posttest (Table 2). 

Analysis of variance indicated differences in mean gain 

scores among the four groups (p<.Ol). Group 1 had a signifi

cantly lower mean gain score than all other groups. Groups 

2, 3 and 4 had similar mean gain scores. 

Analysis of variance was used to determine the extent 

that group and treatment affected the mean gain scores. Mean 

squares were obtained for the main effects of group and 

treatment as shown in Table 3. Group accounted for a signifi

cant (p<.OS) amount of the variation in mean gain scores. 

The treatment effect was non-significant. The findings sug

gest that both the videotaped and the slide presentation are 

effective methods for teaching students the nutritional fac

tors related to CHD. 

Paired t-test was used to evaluate the effectiveness 

between the two methods of instruction. The results indi

cated that when groups were analyzed together the method of 

instruction resulted in an overall gain of concepts for all 

students. The null hypothesis that no differences existed 

between pretest and posttest scores for the videotaped in

struction and slide presentation was rejected. 

• 
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Group 

Treatment 

Remainder 

TABLE 3 

ANALYSIS OF VARIANCE OF MEAN GAIN SCORES 
FOR MAIN EFFECTS 

Mean squares 

35 

df for mean gain 

3 35.71* 

1 0 .. 00 

55 11.20 

*p<.OS 
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CHAPTER V 

SUMMARY AND RECOMMENDATIONS 

Summary 

The purpose of this study was to develop and evaluate 

the effectiveness of two methods of teaching nutritional 

factors related to CHD. Sixty students enrolled in Food and 

Nutrition courses at Texas Tech University were chosen as 

the sample for this study. The two methods of instruction 

were a videotaped presentation and slide presentation. A 

pretest was administered prior to the instruction to deter

mine starting achievement levels for the four groups. A 

posttest was administered to each group at the close of the 

instructional period to determine the mean gain scores. 

The findings suggest that both the videotape and the 

slide presentation are effective methods for teaching the 

nutritional factors related to CHD. There was an overall 

gain of nutritional concepts learned for all students. 

Reco~mendations 

The Inter-Society Commission on Heart Disease Resources 

has recommended the development of a comprehensive and sus

tained public and professional nutrition education programs 

based on concepts of sound nutrition (15). There must be 

36 
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an educational effort among health care professionals if 

preventive measures are going to be accepted in order to 

reduce the incidence of coronary heart disease; the number 

one cause of death in this country. 

Based on the findings and conclusions of this study, 

it is recommended that further research and consideration 

be given to effectively developed instructional materials 

for use by allied health care professionals on the subject 

of nutrition. Since both the videotaped and the slide 

presentation were effective methods of instruction, they can 

provide positive implications for continuing education for 

allied health professionals. 
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APPENDIX A: TALLY OF SURVEY TASK ANALYSIS 

Instructions: The purpose of this survey is to determine your 
interest as a health professional in a contin
uing education videotape program on diet and 
coronary heart disease. Check the following 
statements you feel would be valuable to allied 
health professionals. 

YES 

53 

49 

49 

50 

52 

51 

49 

46 

48 

49 

52 

50 

NO STATEMENTS: 

2 1. 

4 2. 

4 3. 

3 4. 

1 5. 

2 6. 

4 7. 

7 8. 

5 9. 

4 10. 

1 11. 

3 12. 

The possible nutritional risk factors in the 
development of coronary heart disease. 

The relationship between serum cholesterol con
centration and the risk of coronary heart 
disease. 

The effects of diet on the serum lipid levels. 

The cholesterol content of various food 
products. 

Ways to decrease dietary cholesterol in the 
diet. 

The influence of saturated and unsaturated 
fat on serum cholesterol levels. 

Dietary sources of saturated and unsaturated 
fat. 

What is an acceptable polyunsaturated/saturated 
fat ratio and how it can be achieved. 

The effects of dietary carbohydrate including 
starch and sucrose on serum lipid levels. 

Dietary rationale for lowering triglyceride 
levels. 

The influence of obesity on serum lipids. 

The role of physical exercise in preventing 
and controlling obesity. 

46 



47 

51 2 13. The relationship between salt consumption and 
hypertension. 

48 5 14. The relationship between a dietary fiber defi-
ciency and coronary heart disease. 

47 6 15. The beneficial effects of fiber on cholesterol 
metabolism. 

44 9 16. Sources of fiber in the diet. 

43 10 17. Correlations between water hardness and cardio-
vascular disease. 

53 0 18. How to modify the diet for the prevention of 
coronary heart disease. 



APPENDIX B: BEHAVIORAL OBJECTIVES 

Upon completion of the video lesson, you will be able to: 

1. Define coronary atherosclerosis. 

2. Identify four (4) possible nutritional risk factors in 
the development of coronary heart disease. 

3. Identify the recommended intake of dietary cholesterol 
to be 300 mg. per day. 

4. Predict the risk of coronary heart disease based on 
serum cholesterol concentrations. 

5. Relate how saturated fat, polyunsaturated fat, and 
dietary cholesterol influence serum cholesterol levels. 

6. Discriminate between foods high and low in cholesterol 
content. 

7. Modify a standard diet to a low cholesterol diet. 

Dietary fat: amount and saturation 

8. Define polyunsaturated fat as a compound with two or more 
double bonds, usually of vegetable origin. 

9. Define the origin of saturated fat as the fat from animal 
and vegetable sources. 

10. Identify the percent of recommended calories from fat to 
be 35, with 10% from saturated sources and up to 10% 
from polyunsaturated sources with the remaining amount 
of fat from monounsaturated sources. 

11. Define the P/S ratio as a relationship of polyunsaturated 
fat to saturated fat. 

12. Identify the recommended P/S ratio as 2:1. 

13. Compute the total fat, saturated fat, and polyunsaturated 
fat of a diet given the total calories. 
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14. Discriminate between foods high in saturated fat content 
and those foods high in polyunsaturated fat content. 

15. Analyze the relationship between the amount and nature 
of dietary fat and blood cholesterol level. 

Dietary carbohydrate: 

16. Identify sucrose as a factor influencing serum lipid 
levels in the presence of dietary cholesterol and saturated 
fat. 

17. Give examples of foods containing simple (sucrose) and 
complex (starch) carbohydrates. 

18. Differentiate between the effects of dietary starch and 
sucrose on serum lipids. 

19. Modify a diet which would reduce elevated triglyceride 
concentrations. 

Calories: obesity 

20. Identify the excess consumption of sucrose as a major 
contributor to obesity. 

21. State the influence of obesity on serum lipids. 

22. Identify diabetes, hyperlipidemia, and hypertension as 
factors associated with obesity. 

23. Relate the beneficial effects of physical exerc~se for 
achieving and maintaining normal weight. 

24. Discriminate between foods of high and low calorie density. 

Hypertension: 

25. State the relationship between sodium levels in the diet 
and hypertension. 

26. List three (3) dietary sources of sodium. 

27. Cite the recommended level of sodium intake to be less 
than 2 grams daily. 

28. Give examples of foods which are high in sodium content. 

29. Analyze a diet for the recommended sodium intake. 

TWS tECH LUhlll\ 1 
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Fiber: 

30. State the effects of dietary fiber on cholesterol metabol
ism. 

31. Give examples of food sources of fiber in the diet. 

32. Analyze a diet to include appropriate amounts of fiber. 

Water Quality: 

33. Identify the minerals found in hard water which are 
thought to have a beneficial effect on cardiovascular 
disease. 

34. Identify the minerals 1n soft water which are thought to 
have a harmful effect on the cardiovascular system. 

Summary: 

35. List the principles of a low cholesterol and moderately 
low fat diet. 

36. Distinguish which nutritional factors have a significant 
role in the causation of atherosclerosis and coronary 
heart disease. 

37. Evaluate a diet to include the recommended nutritional 
aspects which may prevent the onset of coronary heart 
disease. 



APPENDIX C: CRITERION TEST 

Instructions: Select the one best answer to the following 
questions. 

1. Atherosclerosis is 

2. 

1~ caused by eating too much salt. 
2. caused by an inborn error in protein metabolism. 
3. a condition which results in lipid deposits inside 

the arteries. 
4. focal calcification of the media of small arteries. 

The 
1. 
2. 
3. 
4. 
5. 

leading cause of deaths in the United States today is 
cancer. 
diabetes. 
kidney disease. 
heart disease. 
accidents. 

3. Nutritional risk factors which predispose coronary heart 
disease are 

4. 

1. vitamin E deficiency and hypoglycemia. 
2. obesity and hypercholesterolemia. 
3. excessive intake of vitamin B-12 and potassium. 
4. excess dietary fat and raised triglyceride levels. 
5. both answers 2 and 4 are correct. 

The 
1. 
2. 
3. 
4. 
5. 

recommended daily intake of dietary cholesterol is 
100 mg. 
200 mg. 
300 mg. 
400 mg. 
500 mg. 

5. One of the best predictors for coronary heart disease 
is 
1. serum cholesterol. 
2. blood pressure. 
3. serum glucose levels. 
4. intake of saturated fat. 
5. salt intake. 
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6. Cholesterol is 
1. a type of fat normally found in the blood. 
2. not found in the body of the normal individual. 
3. dangerous when found in the blood. 
4. caomes only from foods consumed. 
5. causes heart attacks. 

7. Which of the following statements best characterize the 
effect of dietary fats on serum cholesterol? 
1. Saturated fats tend to increase blood cholesterol 

levels. 
2. Polyunsaturated fats tend to increase blood choles

terol levels. 
3. Saturated fats tend to decrease blood cholesterol 

levels. 
4. Polyunsaturated fats tend to lncrease the incidence 

of coronary heart disease. 
5. Dietary fat does not tend to influence blood choles

terol levels. 

8. Planning for dietary fat modifications may require 
1. eliminating as much fat as possible from your diet. 
2. eating as much fat as desired as long as it is the 

right kind of fat. 
3. controlling the kind and amount of fat in your diet. 
4. eating anything you desire as long as you maintain 

your desirable weight. 
5. eating only polyunsaturated fat. 

9. Which of the following foods are high in cholesterol 
content? 
1. cereals, milk products, weiners 
2. vegetable margarine, bacon, cheese 
3. vegetables, ice cream, fruit 
4. milkshake, eggs, shellfish 
5. steak, potatoes, sour cream 

10. Dietary cholesterol can be reduced in the diet by 
1. using cholesterol-free eggs and skim milk. 
2. consuming "marbled" red meat. 
3. substituting butter for vegetable margarine. 
4. reducing the intake of vegetable products. 
5. eating unlimited amounts of chicken and fish. 

11. Which of the following lists of food items correctly 
ranks the cholesterol content from the highest to the 
lowest? 
1. poultry, cereal products, egg yolk 
2. shellfish, butter,- whole milk 
3. vegetable oil, vegetables, fruit 
4. egg yolks, vegetables, cheese 
5. egg white, whole milk, butter 
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12. Corn oil, cottonseed oil, soybean oil, and safflower oil 
are all examples of fats which tend to lower serum choles
terol and are called 
1. monounsaturated. 
2. saturated. 
3. polyunsaturated. 
4. desaturated. 
5. unsaturated. 

13. Which of the following foods is not high in saturated fat? 
1. ice cream 
2. gelatin dessert 
3. Danish pastry 
4. meat gravy 
5. cheese 

14. An example of a saturated vegetable oil is 
1. walnut 
2. peanut 
3. coconut 
4. olive 
5. sesame 

15- To reduce the amount of saturated fat in the diet, avoid 
foods which contain 
1. saturated vegetable oils. 
2. milk fat. 
3. fatty meats. 
4. nuts. 
5. all of the above. 

16. Saturated fats and cholesterol-rich foods tend to 
1. decrease blood cholesterol. 
2. raise blood cholesterol. 
3. have no effect on blood cholesterol. 
4. lower serum triglyceride concentrations. 
5. decrease the percent of fat in the diet. 

17. The ratio of polyunsaturated to saturated fats (P/S ratio) 
should be 
1. 3:0 
2. 1:2 
3. 2:1 
4. 0:3 
5. 1:1 

18. The percent of recommended total dietary calories which 
should come from fat and saturated fat is 
1. 20% and 5% 
2. 35% and 10% 
3. 40% and 15% 
4. 50% and 20% 
5. 60% and 25% 
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19. The amount of calories which should be provided by fat 
in an 1800 calorie diet is 
1. 360 
2. 630 
3. 720 
4. 900 
5. 1000 

20. Which of the following products would not be suitable on 
a low cholesterol, fat-controlled diet~ 
1. sherbet 
2. skim milk 
3. non-dairy creamers 
4. margarine 
5. lean meat 

21. Foods that contain animal fat may also contain 
1. polyunsaturated fat. 
2. monounsaturated fat. 
3. cholesterol only. 
4. saturated fat and cholesterol. 
5. vegetable fat. 

22. Butterfat, egg yolks and milk fat are examples of foods 
containing 
1. saturated fat. 
2. polyunsaturated fat. 
3. monounsaturated fat. 
4. the recommended P/5 ratio. 
5. excess polyunsaturated fat. 

23. A factor which elevates serum cholesterol levels in the 
presence of dietary cholesterol and saturated fat is 
1. sodium. 
2. blood pressure. 
3. smoking. 
4. exercise. 
5. sucrose. 

24. Which of the following items contain complex (starchy) 
carbohydrates? 
1. cheese 
2. crackers 
3. orange 
4. lettuce 
5. lean meat 

25. Which of the following items contain simple (sweet) 
carbohydrates? 
1. peach 
2. macaroni 
3. spinach 
4. chicken 
5. safflower oil 
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26. One of the nutritional factors which influences serum 
triglyceride levels is 
1. heredity. 
2. lack of physical exercise. 
3. excessive sodium ingestion. 
4. carbohydrate intake. 
5. smoking. 

27. It has been reported that serum triglyceride levels in
crease when the source of dietary carbohydrate is 
1. starch. 
2. glucose. 
3. sucrose. 
4. lactic acid. 
5. protein. 

28. A diet which would reduce serum triglyceride concentra
tions would be low in 
1. sodium. 
2. calories. 
3. protein. 
4. fiber. 
5. water. 

29. Most of the adverse effects of refined carbohydrates on 
serum lipids result from 

30. 

1. weight reduction. 
2. hypertension. 
3. weight gain. 
4. low fat diet. 
5. unbalanced P/S ratio. 

The 
to 
1. 
2. 
3. 
4. 
5. 

risk of the obese person to heart disease is related 

elevated blood cholesterol. 
raised triglyceride levels. 
carbohydrate intolerance. 
lack of physical exercise. 
all of the above. 

31. Which of the following aids in a weight control program? 
1. physical exercise. 
2. fad diet. 
3. sodium restriction. 
4. diet pills. 
5. overeating. 
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32. Which of the following dietary adjustments frequently 
tends to normalize blood lipids? 
1. triglyceride restriction 
2. weight reduction 
3. sodium restriction 
4. dietary fiber inclusion 

33. Which of the following factors have been implicated as 
predisposing hypertension? 
1. excessive sodium ingestion 
2. sucrose ingestion 
3. excess caffeine ingestion 
4. smoking 
5. excess exercise 

34. The sodium restricted diet has to be planned with respect 
to 
1. sodium naturally occuring in food. 
2. sodium added during processing. 
3. sodium added during preparation. 
4. drinking water. 
5. all of the above. 

35. Table salt is a compound called 
1. magnesium chloride. 
2. sodium chloride. 
3. potassium chloride. 
4. calcium chloride. 
5. sulfur dioxide. 

36. A sign of too much sodium in the diet is 
1. hypertension. 
2. heart disease. 
3. pulmonary edema. 
4. arthritis. 
5. inflammed joints. 

37. The "average" American diet contains approximately 8 to 
12 grams of sodium each day and the physiological require-
ment is less than 
1. 2 grams. 
2. 4 grams. 
3. 5 grams. 
4. 6 grams. 
5. 10 grams. 

38. A nutritional factor that has been associated with an 
increasing evidence of several diseases, including 
atherosclerosis is 
1. increased consumption of complex carbohydrates. 
2. an unbalanced P/S ratio. 
3. increased fat intake. 
4. dietary fiber deficiency. 
5. excess sodium ingestion. 
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39. Which of the following foods is high in fiber content? 
1. refined carbohydrates 
2. whole wheat bread 
3. milk products 
4. nuts 
5. meat 

40. Investigators indicated that a high fiber diet 
1. increases bile salt excretion. 
2. reduces the fat absorption from the diet. 
3. causes diverticulitis. 
4. slows intestinal transit time. 
5. increases cholesterol absorption. 

41. Hard water has been shown to have a protective effect on 
cardiovascular disease due to 
1. sodium and calcium. 
2. calcium and lead. 
3. calcium and magnesium. 
4. lead and cobalt. 
5. iron and copper. 

42. All of the minerals below are thought to have a harmful 
effect on the cardiovascular system except 
1. cadmium. 
2. magnesium. 
3. lead. 
4. cobalt. 
5. copper. 

Instructions: Read the following menus and select the best 
answer for the questions that follow: 

A. Roast Beef 
Buttered Mashed Potatoes 
Buttered Green Beans 
Cottage Cheese on Peach Half 
White Bread/Butter 
Chocolate Pie 
Whole Milk 

B. Broiled Chicken 
Buttered Rice 
Buttered Asparagus 
Fruit Salad 
White Bread/Margarine 
Skim Milk 

c. Bar-be-cued Chicken 
Potato Chips 
Baked Pork and Beans 
Relish Plate 
Roll/Margarine 
Custard Pie 
Iced Tea 

D. Broiled Steak 
Baked Potato with 

Sour Cream 
Sliced Tomatoes and 

Cucumbers 
Whole Wheat Bread/ 

Margarine 
Angel Food Cake 
Hot Tea 
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43. Which of the 
1. menu A 

above menus has the highest fiber content? 

2. menu B 
3. menu c 
4. menu D 

44. Which of the following menus . 
highest in saturated fat? l.S 

1. menu A 
2. menu B 
3. menu c 
4. menu D 

45. Foods with a high sodium content would be found in which 
menu? 
1. menu A 
2. menu B 
3. menu c 
4. menu D 

46. To decrease calories in menu D you could substitute 
1. margarine for butter. 
2. mashed potatoes for baked potato. 
3. an apple for Angel Food Cake. 
4. white bread for whole wheat bread. 

47. Which menu is highest in cholesterol? 
1. menu A 
2. menu B 
3. menu C 
4. menu D 

48. Which menu would be suitable for a low cholesterol, fat-
controlled diet? 
1. menu A 
2. menu B 
3. menu c 
4. menu D 

49. The menu with the lowest caloric content is 
1. menu A 
2. menu B 
3. menu c 
4. menu D 

50. To lower the cholesterol content of menu C, it would be 
best to eliminate 
1. potato chips. 
2. pork and beans. 
3. margarine. 
4. custard pie. 



APPENDIX D: GRID OF BEHAVIORAL 

OBJECTIVES &~D TEST ITEMS 

Behavioral Objective Criterion Test Item 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

59 

1,2 
3,23,26,33,38 
4,47 
5,6 
7,16 
9,10,11,47,50 
10,47,48 
12,22 
13,14,21 
18,19 
17,22 
17,29,38 
18,19 
12,14,15,20,22,44 
7,8,12,16 
23,26,27 
24,25 
26,27 
28,48,49 
28,29 
28,29 
29,30 
23,30,31 
46,49 
33,36 
34,35,45 
37,45 
34,45 
34,45 
38,40 
39,43 
39,43 
41,42 
41,42 
4,7,16,17,18,32 
7,16,23,26,29,30,33,38,41 
43,44,45,47,48,49 
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APPENDIX E: SCRIPT 

VISUAL NARRATION 

1. Title slide 

2. Slide-bar graph 
showing the leading 
causes of death 

3. Chart on the pro
gression of CHD 

4. Chart listing the 
type of lesion, 
characteristic 
composition and 
age of appearance 

Coronary heart disease is the 
number one health problem in the 
United States. Nutritional fac
tors have a significant role in 
the causation of coronary heart 
disease. 

Atherosclerosis, most frequently 
manifested as coronary heart 
disease, accounts for 50% of the 
mortalities and is the leading 
cause of death in the United States. 
Coronary heart disease occurs in 
individuals at younger ages--over 
165,000 deaths annually occur in 
Americans under 65 years of age. 
An America! male has one chance in 
five of developing CHD before the 
age of 60. 

Atherosclerosis is the most impor
tant of the cardiovascular diseases. 
Atherosclerosis is a slow, pro
gressive disease characterized by 
an accumulation of fatty materials, 
especially cholesterol, in the 
large and medium-sized arteries. 
This process may begin early in 
life and becomes apparent after 
40 to 50 years. 

The earliest lesions are subintimal 
fatty streaks on the arterial wall, 
evident by three years of age. Dur
ing the second decade of life the 
streaks increase in number, size, 
and distribution. The fatty 
streaks then progress to fibrous 
plaques during the third decade. 
In time, the fibrous plaques be
come complicated by hemorrhage, 
ulceration, or thrombosis and leads 
to occlusion of the vessel. 
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5. Picture of clogged 
artery 

6. Picture of a heart 
with a wedge of 
risk factors 

7. Pictures of risk 
factors 
a. hyperlipidemia 
b. hypertension 
c. smoking 

8. Pictures of other 
risk factors 

9. List of control
lable and uncon
trollable risk 
factors 

10. Picture illustrat
ing factors related 
to diet 

11. Chart listing the 
nutritional risk 
factors 
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Coronary heart disease exists when 
the arterial obstruction reaches 
the point where the blood supply 
to the heart becomes insufficient 
to meet its demand. 

The exact etiology of athero
sclerosis is unknown. The multi
factorial hypothesis suggests that 
many factors act simultaneously 
in the development of athero
sclerosis. 

The Inter-Society Commission for 
Heart Disease Resources has des
ignated hyperlipidemia (pause -
picture) , hypertension (_pause -
picture) and smoking (pause -
picture) as major risk factors. 

Sedentary living habits (pause -
picture), hyperglycemia (pause -
picture), sex and heredity (pause
picture) exert a lesser influence. 

Some of the risk factors such as 
sex, age and heredity cannot be 
modified while others such as 
diet, hypertension, smoking and 
exercise are amendable to change. 

Diet is intimately involved with 
hypertension, serum lipids, dia
betes, and obesity. For this 
reason intervention should be di
rected at altering food habits. 
Principles of food patterns that 
will prevent the onset of CHD need 
to be understood by all who are in
volved in patient counseling-
dietitians, nurses, and physicians. 

The nutritional factors which have 
been cited as predisposing to CHD 
include: 
(a) hypercholesterolemia 
(b) hypertriglyceridemia 
(c) excess intake of dietary fat 
-(d) obesity 
(e) lack of exercise 
(f) high consumption of sal~ 
(g) deficiency of dietary f1ber 
(h) quality of the drinking water • 



12. Bar graph 

13. Camera on 
researcher 

14. Table on 
cholesterol 
balance in man 

15. Dietary control 
of cholesterol 

16. Recommended vs. 
average intake 

17. Picture of various 
foods high in 
cholesterol 
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It has been demonstrated that risk 
of CHD increases in proportion to 
the number of blood lipid abnor
malities. The Framingham Study 
indicated that elevated blood 
cholesterol levels were one of the 
best predictors of atherosclerosis. 
The serum cholesterol concentration 
is almost a linear relationship to 
the risk of CHD . . . the greater 
the cholesterol level the greater 
the risk. 

Additional information supporting 
the role of cholesterol in the 
development of atherosclerosis is 
derived from animal studies in 
which arterial lesions cannot be 
produced without feeding a diet 
high in cholesterol and saturated 
fat. 

Liver synthesis and the diet are 
two sources of plasma cholesterol. 
In man, the cholesterol synthe
sized in the liver is constant; 
any dietary cholesterol which is 
absorbed is superimposed or added 
to the synthesized cholesterol 
in the plasma. No dietary ~equire
ment of the body for cholesterol 
exists, so the dietary cholesterol 
can influence the plasma cholesterol 
by elevating it. 

A low cholesterol-fat controlled 
diet is recommended in order to 
reduce the amount of dietary 
cholesterol and other fatty sub
stances in the blood. 

The American Heart Association 
recommends a dietary intake of 
cholesterol to be less than 300 mg. 
per day. The average American con
sumes a diet high in cholesterol, 
approximately 600 to 800 mg. per 
day. 

Foods rich in cholesterol include 
eggs, organ meats, dairy products 
and shellfish. One egg yolk 



18. Pictures of foods 
low or devoid of 
cholesterol 

19. List of the follow
ing slide for each 
recommendation 

20. Picture 

21. Picture 

22. Picture 

23. Recommended serum 
cholesterol level 

24. Picture of the 
effect of fats on 
cholesterol levels 
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contains approximately 240 mg. 
of cholesterol. Organ meats 
(J oz.) contain between 375-2000 

mg. of cholesterol, meats average 
63 mg. for a 3 oz. serving. 

Plant or vegetable food sources 
such as grains, legumes, fruits 
and vegetables are completely 
devoid of cholesterol. 

Dietary cholesterol can be reduced 
by: Limiting meat to 6 oz. per 
day and limiting the amount of 
fatty "marbled" red meat to three-
3 oz. servings a week selecting 
fish, poultry or veal the remain
ing meals. Avoid fatty meats such 
as bacon, luncheon meats, and 
weiners. 

Avoid egg yolks and commercial 
products in which egg yolks are 
used, such as: ice cream, certain 
baked products, egg noodles, some 
salad dressings~ Substitute by 
using cholesterol-free eggs. 

Avoid butter and lard; use vege
table margarines and oils. 

Avoid whole milk; substitute skim 
milk. Avoid most cheeses; whey 
cheeses or noncreamed cottage 
cheese is recommended. Cheese 
substitutes low in fat or made 
with vegetable oil are available. 

The recommended serum cholesterol 
level is between 150 to 200 mg./ 
100 ml. and greater than 250 is 
considered abnormal. Most males 
have elevated cholesterol levels 
above the recommended range. 

The amount and kind of fat in the 
diet have a direct effect on serum 
cholesterol concentrations. Poly
unsaturated fat, saturated fat and 
cholesterol all have an effect on 
the serum cholesterol level. The 
influence of these lipids on serum 

• 



25. Camera on 
researcher 

26. Definition of P/S 
ratio 

27. Chart on the bio
chemistry, effect 
on cholesterol 
and sources of 
polyunsaturated 
fat 

28. Chart on bio
chemistry of 
saturated fat, 
effect on 
cholesterol 
levels, and 
sources 

29. List of foods 
high in saturated 
fat content. 

64 

cholesterol concentration has been 
summarized by Keys, Anderson, and 
Grande in the form of a multiple 
regression equation. If saturated 
fat in the diet is increased, 
serum cholesterol will rise; if 
polyunsaturated fat in the diet is 
increased, serum cholesterol de
creases. Gram for gram saturated 
fat is twice as effective in blood 
cholesterol levels as polyunsat
urated fat is in reducing them. 

The term saturation refers to the 
number of double bonds between the 
carbon atoms. The nature of the 
fat--its hardness--is determined 
by the length of the carbon chain 
and the saturation of the carbons 
in the chain. The harder the fat 
the more saturated it is. 

The ratio of polyunsaturated fat 
to saturated fat in the diet is 
referred to as the P/S ratio. 
The larger the value, the more 
polyunsaturated fat is in the 
product. An acceptable P/S ratio 
is 2:1. 

Polyunsaturated fats are straight 
chain fatty acids with two (2) 
or more double bonds which tend 
to lower blood cholesterol. 
Sources of polyunsaturated fat 
are usually vegetable in origin. 
Examples include walnut, corn, 
safflower, sunflower, and cotton
seed soybean. 

Saturated fats, found in both ani
mal and vegetable products, tend 
to raise blood cholesterol. Ani
mal fats are largely saturated 
and contain cholesterol. 

By avoiding certain dairy products, 
fatty meats, and commercially 
baked products, you can cut down 
the amount of saturated fat you 
consume. 
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Three vegetable fats which are 
highly saturated include cocoa 
butter, coconut oil, and palm oil. 
Coconut oil is present in many 
commercial non-dairy products 
such as coffee creamers, frozen 
desserts, non-dairy sour cream, 
ice cream made with vegetable fat 
and some commercial fried foods. 

Many labels are misleading be
cause they list the fat as vege
table fat, not indicating its 
saturation. 

Monounsaturates are fatty acids 
which have a neutral effect on 
the serum cholesterol concentra
tions. Examples of monounsaturates 
include olive oil, peanut oil, 
and avocado. 

I 

Certain products are made more 
saturated by a hydrogenation 
process which hardens the consis
tency of vegetable oils and im
proves their shelf life. These 
products include margarines and 
shortening with a low polyun
saturated and high saturated fat 
content. 

At present, the American Heart 
Association recommends the fat 
content of the diet to be 35% of 
the total calories. Of this 
amount, 10% of the total calories 
should come from saturated fat 
sources and up to 10% from poly
unsaturated fat sources. The 
remaining fat should come from 
monounsaturated sources. 

If a diet contains more than the 
recommended 35% of fat, sugges
tions for reducing the total fat 
content include: 
(a) Limiting the amount of meat 

to 6 oz. a day. 
(b) Use moderate amounts of foods 

which are predominately fat: 
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margarine, shortening, oils, 
nuts, peanut butter, olives, 
avocados and cheese. 

{c) Limit or omit those foods high 
in fat: snack foods, salad 
dressings, potato chips, fried 
foods, rich desserts, and 
pastries. 

Hypertriglyceridemia is another 
nutritional factor recognized as 
a risk in the development of CHD. 
A triglyceride is a neutral fat 
that is usually the storage form 
of lipids in man and animals. 

The most important factors influ
encing serum triglyceride concen
trations are carbohydrate intake, 
obesity, heredity, and the intake 
of dietary fat. 

During the last half of the cen
tury the total carbohydrate con
tent in the American diet has 
declined (at the expense of 
starchy carbohydrates) while the 
intake of sugar has increased. 

The amount and type of dietary 
carbohydrate influences serum 
lipid levels, particularly tri
glycerides, although the effects 
are much smaller than the effect 
of fat. It has been reported 
that serum triglyceride levels 
increase when the source of 
dietary carbohydrate is sucrose 
and decrease when the source of 
carbohydrate is starch. 

The consumption of excessive 
amounts of calories in the form 
of sucrose contributes to obesity. 
For hypertriglyceridemia patients, 
the most practical and effective 
form of lowering triglycerides is 
weight reduction to alleviate 
obesity. 
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Examples of foods which contain 
refined carbohydrates are: 
candies, desserts, carbonated 
beverages, sugar and jellies. 

Foods containing complex carbo
hydrates are preferred to an 
excessive use of refined carpo
hydrates. Examples include breads, 
cereals, pastas, starchy vege
tables, and fruit. 

The risk of the obese individual 
to heart disease is largely re
lated to elevated blood choles
terol, raised triglyceride levels, 
hypertension, and carbohydrate 
intolerance. 

Weight control will always be 
difficult because the environment 
favors a food intake in excess of 
energy expenditure which generates 
caloric imbalance. The average 
American consumes excessive quan
tities of food containing exces
sive calories, cholesterol and 
saturated fat. 

It is recommended to adjust the 
calorie level to achieve or main
tain ideal weight. -This recom
mendation is based on the posi
tive effects weight reduction has 
on serum lipid levels and glucose 
tolerance. 

The diet should be planned for 
the overweight individual so that 
the number of calories will induce 
a mild weight loss (1/2 lbs./week 
or a deficit of 500-1000 cal/day) 
rather than a crash program which 
is soon abandoned. 

Physical exercise is beneficial 
in a weight control program. It 
may also have other benefits in 
reducing the risk of coronary 
heart disease. Regular exercise 
on a daily basis improves blood 
circulation in the body, including 
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blood flow to the heart. Blood 
cholesterol and triglycerides 
both tend to be lowered by regular 
activity. 

The use of low calorie density 
foods such as cereals, vegetables, 
and fruits lead to reduced calorie 
consumption and is recommended 
• • • 

rather than eating an excessive 
amount of high calorie foods such 
as meat, pastries, fat, cheese, 
carbonated beverages, and candy. 

Another nutritional factor related 
to coronary heart disease is 
excessive sodium ingestion and 
its relationship to hypertension. 

The relationship between blood 
pressure and CHD, like that be
tween cholesterol and CHD, is 
continuous. The risk is continu
ously increased as the blood 
pressure levels increase. 

High sodium intake, heredity, race 
and obesity have been implicated 
as predisposing factors. An 
adult in the United States con
sumes between 8-16 gm. of salt per 
day. Two grams or less is all 
that is physiologically required. 

Normal blood pressure levels range 
from 90-140 

60- 90 

High salt intake, from infancy 
throughout life, may be important 
in initiating and aggravating 
hypertension. 

First, the terms sodium and salt 
need to be clarified. Salt is a 
spice which contains the minerals 
sodium and chloride. Sodium is a 
mineral present in all living 
matter. 
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There are three sources of sodium 
in the diet. These include the 
sodium found naturally in food, 
the salt added to food as a spice, 
and the sodium added to foods dur
ing processing--preservatives, 
stabilizers, and additives. 

Foods that are high in natural 
sodium include those from animal 
sources such as meat, milk, eggs 
and some vegetables, such as 
carrots and spinach. Foods that 
are low in natural sodium include 
fruits, most fresh vegetables and 
cooked cereals. 

This list illustrates foods that 
are high in sodium because of 
sodium added in processing for 
flavor and preservatives. Exam
ples are: luncheon meats, canned 
soups, TV dinners, processed cheese, 
condiments (mustard, pickles, 
catsup), and salted snack foods. 

A deficiency of dietary fiber in 
the diet of the Western world has 
been associated with the increas
ing evidence of several diseases, 
including atherosclerosis 

There has been a decline in the 
intake of fiber from whole grain 
flour and cereal products and in
crease in fruitjvegs. This de
crease may be attributed to the 
decline in the consumption of 
wheat flour, and to the increased 
use of refined flour products 
and sucrose. 

Dietary fiber consists of the 
cellulose portion of ingested 
materials in the diet, which are 
not digested by the gastrointesti
nal tract. Crude fiber is not 
the equivalent to dietary fiber. 
Crude fiber is the material remain
ing after rigorous treatment of a 
food sample with acid or alkali. 
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Calorie intake, speed of passage 
through the intestine, levels of 
intracolonic pressures, number 
and type of fecal bacteria, as 
well as levels of serum choles
terol and changes in bile-salt 
metabolism have all been related 
to the amount of dietary fiber 
consumed. 

The exact mechanisms that affect 
dietary fiber and serum choles
terol levels have not been estab
lished. Investigators indicate 
that dietary fiber increases 
fecal steroid excretion, which is 
the main catabolic pathway for 
cholesterol. The plasma choles
terol is lowered and the develop
ment of atherosclerosis is retarded. 

For a high fiber diet, a reduction 
in the use of refined carbohydrates 
is'recommended because they contain 
little or no bulk. Addition of 
fruit and vegetables, whole wheat 
bread and whole grain cereal prod
ucts is recommended. Five to 8 
grams of crude fiber should be 
added to the diet each day in or
der to increase the fiber content. 
For example, 1 slice of whole 
wheat bread = 1 to 2 grams of 
crude fiber and a serving of 100% 
Branflakes = 2.7 to 6.5 grams of 
crude fiber. 

Other foods which should be incor
porated into a high fiber diet 
are: Whole grain cereals--bran 
buds, unprocessed bran, rolled 
oats, raw or cooked vegetables 
with a high fiber content, such 
as fresh fruit. 

Presently, there is not sufficient 
experimental evidence to correlate 
dietary fiber and its relationship 
to cholesterol metabolism as being 
of value to prevent the onset or 
treat CHD. 
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Durint the past 15 years, a rela
tionship between cardiovascular 
disease and the quality of the 
drinking water has been investi
gated and confirmed in many 
countries. 

It has been shown that geographi
cal areas with a hard water supply 
have a lower mortality rate due to 
cardiovascular disease than soft 
water areas. 

Water hardness results from the 
presence of calcium and magnesium 
salts while soft water is devoid 
of these minerals. Hard water 
has been shown to have a protec
tive effect on cardiovascular 
disease due to the calcium and 
magnesium content. The detri
mental effects of soft water could 
be linked to the sodium/calcium 
ratio. 

It has been suggested that the 
quality of the water determines 
its capacity to extract trace 
elements from rocks, soil, con
structive materials, cooking 
utensils, and food. Cadmium, 
lead, and cobalt, which seem to 
have a harmful effect on the 
cardiovascular system, are be
lieved to be dissolved from gal
vanized pipes by soft water. 

Although evidence relating to 
water quality and content to 
cardiovascular deaths is sug
gestive, more research is needed 
on actual trace element content 
in tap water and the relationship 
to risk factors and heart disease. 

Knowing the purposes of diet 
adjustment principles will help 
to lower the amount of cholesterol 
-and other fatty substances in the 
blood, thereby reducing the risk 
of coronary heart disease. These 
principles are: 
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(1) Reduction of dietary choles
terol intake. 

(2) Reduction of saturated fat 
intake and increase of poly
unsaturated fat intake. 

(3) Reduction of the total amount 
of fat in the diet. 

(4) Caloric intake to control body 
weight. 

(5) Restriction of sodium intake. 
(6) Increase in dietary fiber. 

This diet differs from the average 
American diet in that the total 
amount of fat is slightly less 
and there is an increase in the 
proportion of polyunsaturated fat. 
The proper balance between poly
unsaturated and saturated fats 
must be maintained at a 2:1 ratio 
and the total calories kept at the 
desired level. 

Atherosclerosis and coronary heart 
disease are major health problems 
in the United States. The ability 
to prevent or delay the complica
tions of atherosclerosis resides 
in the ability to alter the nutri
tional factors, maybe even early 
in life. 



APPENDIX F: SUPPLEMENT 

Nutritional Factors Associated With 
Coronary Heart Disease 

Coronary heart disease (CHD) has reached epidemic pro
portions and is the number-one health problem in the United 
States. Atherosclerosis, most frequently manifested as 
coronary heart disease, accounts for 50% of the mortalities 
and is the leading cause of death in this country. 

Atherosclerosis is a slow, progressive disease charac
terized by an accumulation of fatty materials, especially 
cholesterol, in the large and medium-sized arteries. The 
earliest lesions are subintimal fatty streaks evident by 
three years of age. During the second decade of life the 
streaks increase in number, size, and distribution. The 
fatty streaks then progress to fibrous plaques during the 
third decade. In time, the fibrous plaques become compli
cated by hemorrhage, ulceration, or thrombosis and leads to 
occlusion of the vessel. 

The exact etiology of atherosclerosis is unknown. How
ever, extensive clinical, and epidemiological studies have 
demonstrated several factors to be associated with the 
development of atherosclerosis and the incidence of heart 
disease. Risk factors which have been identified are hereqity, 
sex, age, excessive smoking, hypertension, elevated blood 
cholesterol, raised serum triglyceride levels, diabetes, 
stress, and lack of physical exercise (1). 

Prevention of premature coronary heart disease, by 
clinical modification of all detected risk factors, is the 
only real hope of lessening the impact of this disease. 
Diet is intimately involved with serum lipids, hypertension, 
and obesity. The nutritional principles associated with 
decreasing the diet-related risk factors need to be under
stood by the members of the health care team who will use 
the information to motivate patients toward good health prac
tices and prevention of coronary heart disease. 

The most important nutritional factors which have been 
cited as predisposing to coronary heart disease include: 
hypercholesterolemia, hypertriglyceridemia, excess intake of 
dietary fat, obesity, lack of physical exercise, high con
sumption of salt, deficiency of dietary fiber, quality of the 
drinking water. 
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The purpose of the fat-controlled, low cholesterol diet 
is to re~uce the amount of cholesterol and other fatty sub
stances 1n the blood. The data from major research indicates 
the key role of nutrition, particularly the cholesterol and 
saturated fat composition in the diet, operates to influence 
the blood lipid levels which lead to atherosclerosis. It has 
been demonstrated that the risk to coronary heart disease 
increases in proportion to the number of blood lipid abnor
malities present since blood lipids contribute to atheroma 
formation (.2) . 

Four important dietary changes which need to be followed 
are: (1) decrease dietary cholesterol, (2) restrict the 
saturated fat, (3) increase the use of polyunsaturated fat, 
and (.4) reduce the total amount of fat in the diet. 

Decrease Dietary Cholesterol 

Blood cholesterol levels are the best predictors of 
individual risk for atherosclerosis. The serum cholesterol 
concentration is almost a linear relationship to the risk of 
coronary heart disease--the greater the serum cholesterol 
level, the greater the risk to CHD. The desirable level of 
cholesterol in the blood is 150-200 mg./100 ml of blood and 
values greater than 250 mg./100 ml. are considered abnormal 
( 3) • 

The cholesterol found in the plasma and body tissues 
is derived from two sources: exogenous (diet) and endogenous 
(liver synthesis). In man, the cholesterol synthesized in 
the liver is constant (1000 mg. per day); so that any dietary 
cholesterol which is absorbed is superimposed or added to the 
synthesized cholesterol in the plasma. No dietary require
ment for cholesterol exists, so the dietary cholesterol can 
influence the plasma cholesterol by elevating it. 

The typical adult American consumes a diet high in 
cholesterol with a daily intake of 600 to 800 mg. per day 
(4) . The American Heart Association recommends a dietary 
intake of less than 300 mg. per day. 

Dietary cholesterol is derived from foods of animal 
origin, such as egg yolks, dairy fat, meats and shellfish. 
Non-animal foods such as grains, fruits, and vegetables do 
not contain cholesterol. 
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Substitutes for Cholesterol-Containing 
Foods 

Foods high in cholesterol 

Egg yolks and commercial 
products in which egg 

Recommended substitutes 

yolks are found: certain 
baked products, egg noodles, 
some salad dressings 

Egg whites 
Cholesterol-free egg 
products 

Whole milk 
Cheese 

Butter or lard 
Ice cream 

Fatty "marbled" red meat-
weiners, luncheon meats, 
sausage, bacon 

Skim milk 
Whey cheese, 
Non-creamed cottage cheese 
Mozzarella cheese 
Vegetable margarines or oil 
Sherbets, non-saturated 
ice milks. 

Limited amounts of lean, 
red meats (3-3 oz. servings 
per week) 
Fish, poultry, veal 

Cholesterol Content of Foods (5) 
Cholesterol, 

Food 

Egg white 
Milk, fluid, skim 
Margarine, all vegetable 
Cottage cheese, uncreamed 
Mayonnaise 
Lard 
Cream, light table 
Cottage cheese, creamed 
Cream, half and half 
Ice cream, 10% fat 
Cheese, cheddar 
Milk, fluid, whole 
Butter 
Oysters, salmon 
Clams, halibut, tuna 
Chicken, turkey (light 

meat) 
Beef, pork, lobster, 

chicken, turkey (dark 
meat) 

Lamb, veal, crab 
Shrimp 
Heart, beef 

Amount milligrams 

1 
8 ounces 
1 Tablespoon 
1/2 cup 
1 Tablespoon 
1 Tablespoon 
1 fluid ounce 
1/2 cup 
1/4 cup 
1/2 cup 
1 ounce 
8 ounces 
1 Tablespoon 
3 ounces, cooked 
3 ounces, cooked 

3 ounces, cooked 

3 ounces, cooked 
3 ounces, cooked 
3 ounces, cooked 
3 ounces, cooked 

0 
3 
7 
7 

10 
12 
20 
24 
26 
27 
28 
34 
35 
40 
55 

67 

75 
85 

130 
230 



Egg yolk 
Liver: beef, calf, hog, 

lamb 
Kidney 
Brains 

1 

3 ounces, cooked 
3 ounces, cooked 
3 ounces, cooked 

Dietary Fat: Amount and Saturation 

250 

370 
680 

2000 
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Polyunsaturated fats--Fats that tend to lower blood 
cholesterol. These fats are usually liquid oils of vegetable 
origin. Polyunsaturated fats should be emphasized on this 
diet. 

Saturated fats--Fats that tend to raise blood choles
terol. Saturated fats are usually solid fats of animal 
origin. Vegetable fats which are highly saturated are coco
nut oil, cocoa butter, and palm oil. These fats are restricted 
in this diet. 

Saturation--This refers to the number of double bonds 
between the carbon atoms. The nature of the fat--its hard
ness--is determined by the length of the carbon chain and 
the saturation of the carbons in the chain. 

Monounsaturated fat--These fats seem to have little 
effect on blood cholesterol. 

The amount and kind of fat in the diet have a direct 
influence on serum cholesterol concentrations. Polyunsatu~ 
rated fats, saturated fats, and cholesterol all have an effect 
on serum cholesterol levels. Saturated fat elevates serum 
cholesterol and polyunsaturated fat decreases serum choles
terol levels. 

The P/S ratio is the ratio of polyunsaturated fat to 
saturated fat. The larger the value, the more _polyunsatu
rated fat is in the product. If the P/S value is greater 
than 1, the product is acceptable for use on this diet. The 
recommended P/S ratio is 2:1. 

Restrict Saturated Fats 

Saturated fat is found in foods of both animal and 
vegetable origin. Products such as whole milk, cream, cheese, 
butter and meat contain saturated fat. Animal fats are 
saturated and contain cholesterol. Three vegetable fats 
which are highly saturated include coconut oil, cocoa butter, 
and palm oil. . 

Restrict Coconut Oil--Coconut oil is present 1n many 
commercial non-dairy products such as non-dairy coffee cream
ers, non-dairy sour cream, frozen desserts, whipped toppings 
and certain ice cream products. 

Restrict Cocoa Butter--Cocoa butter is frequently used 
in candy and is one of the main ingredients in chocolate. 
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Chocolate and other products containing cocoa butter should 
be eliminated from this diet. Cocoa is chocolate minus some 
of the cocoa butter and is lower in saturated fat than choco
late. 

Restrict the Use of Palm Oil--Palm oil is used in some 
bakery goods and non-dairy imitation milk and cream. 

Avoid Hydrogenated Fat--Certain vegetable products are 
made more saturated by a hydrogenation process which hardens 
the consistency of oils and improves their shelf life. Prod
ucts which may contain hydrogenated vegetable oil include: 
vegetable shortenings, margarines, and imitation dairy prod
ucts. 

Increase Polyunsaturated Fat 

Polyunsaturated fats are usually vegetable in origin. 
Examples are corn oil, cottonseed oil, soybean oil, safflower 
oil, sunflower oil, and walnut oil. 

P/S Value of Fats and Oils (6) 

Polyunsaturated Oils 
Safflower 
Corn 
Sunflower 
Soybean 
Sesame 
Cottonseed 

Monounsaturated Oils 
Peanut 

P/S Value 
9:0 
5:4 
5:3 
3:5 
3:0 
2:0 

Olive (accepted on a limited basis) 
1:6 
0:6 

Saturated Oils 
Palm 
Cocoa butter 
Coconut 

Animal Fats 
Lard 
Butter 

0:2 
less than 0:1 

0:0 

Reduce Total Dietary Fat 

0:3 
0:1 

The "average" American diet derives approximately 40 
to 45% of the total calories from fat. The American Heart 
Association recommends the fat content of the diet to be 35% 
of the total calories. Of this amount, 10% of the total cal
ories should come from saturated fat sources and up to 10% 
from polyunsaturated fat sources. The remainder of the in-
gested fat should come from monounsaturated sourc7s. . 

To reduce the total amount of fat ingested 1n the d1et, 
the following dietary recommendations should be followed. 
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(1) Eat only 6 ounces of lean meat, poultry, and fish 
each day. 

(2) Use moderate amounts of foods which are predominately 
fat: margarine, shortening, oils, fats, peanut butter, olives, 
and avocado. 

(3) Limit or omit foods high in fat content: Salad dress
ings, potato chips and other snack foods, fried foods, pas
tries, and rich desserts. 

Dietary Carbohydrate 

Hypertriglyceridemia is another nutritional factor recognized 
as a risk in the development of coronary heart disease. A 
triglyceride is a neutral fat that is usually the storage 
form of lipids in man and animals. The most important fac
tors affecting serum triglyceride concentrations are carbohy
drate intake, obesity, heredity, and the intake of dietary 
fat. 

The amount and type of dietary carbohydrate influences 
serum lipid levels, particularly triglycerides, although the 
effects are much smaller than the effect of fat. It has been 
reported that serum triglyceride levels increase when the 
source of dietary carbohydrate is sucrose and decrease when 
the source of carbohydrate is starch (7). 

Sugar consumption has attracted interest because the 
per capita intake has markedly increased since the turn of 
the century. The consumption of excessive amounts of cal
ories in the form of sucrose contributes to obesity. 

Carbohydrate Available Per Capita Per Day, 
And Percent Furnished by Starch 

and Sugars 

Year Carbohydrate Starch Sugars 
Grams Per cent Per cent 

1909-13 472 68.1 31.9 
1925-29 476 58.4 41.6 
1935-39 436 56.4 43.6 
1947-49 403 51.9 48.1 
1957-59 374 49.3 50.7 
1967 373 48.3 51.7 
1971 380 47.1 52.9 
1972 381 46.8 53.2 
1973 385 46.4 53.6 
1974 388 46.5 53.5 

Foods containing complex carbohydrates are preferred 
to an excessive use of refined (simple) carbohydrates. 
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Sugars, jams and jellies Pastas like noodles and 
spaghetti 

Carbonated beverages Vegetables like corn, potatoes, 
and dried beans and peas. 

For triglyceride patients, the most practical and 
effective form of lowering triglycerides is weight reduction 
to alleviate obesity. It is recommended that the calorie 
level be adjusted in order for the patient to achieve or 
maintain ideal weight. This recommendation is based on the 
positive effects weight reduction has on serum lipid levels 
and glucose tolerance. The diet should be planned for the 
overweight individual so that a mild weight loss of 1 to 2 
pounds a week can be achieved rather than a crash program 
which is soon abandoned. 

500 calories/day = 1 pound/week 
1000 calories/day = 2 pounds/week 

Physical exercise is beneficial in a weight control 
program and may reduce the risk of coronary heart disease. 
Regular exercise on a daily basis improves blood circulation 
in the body including blood flow to the heart. Blood choles
terol and triglycerides both tend to be lowered by regular 
activity. 

Hypertension 

Another nutritional factor related to coronary heart 
disease is excessive sodium ingestion and its relationship 
to hypertension. The relationship between blood pressure 
and coronary heart disease, like that between cholesterol, 
is continuous. The risk is continuously increased as the 
blood pressure increases. 

High sodium ingestion from infancy throughout life, 
may be an important factor in initiating and aggravating 
hypertension. The average adult in the United States con
sumes between 8-16 grams of salt each day (8). Two grams or 
less of salt is all. that is physiologically required. 

First, the terms salt and sodium need to be clarified. 
Salt is a spice which contains the minerals sodium and 
chloride. Sodium is a mineral present in all living matter. 

Three sources of sodium in the diet include the sodium 
found naturally in food, the salt added as a spice and the 
sodium added to foods during processing--preservatives, 
stabilizers, and additives. 



Sodium Content of Various Foods 

Food 

Foods naturally low in sodium: 
Potato, white 
Cereal, cooked 
Vegetables 
Fruits 

Foods naturally high in 
sodium: 

Vegetables--carrots, 
spinach, beets, celery 

Egg 
Meat, fish, poultry 
Milk, whole 

Foods high in sodium added 
during processing: 

Potato chips 
Processed cheese 
Bologna 
Sauerkraut 
Canned soup, tomato 
"TV" dinner, chicken 
Pickle, large cucumber dill 
Salt (sodium chloride) 

Amount 

1/2 cup 
1/2 cup 
1/2 cup 
1/2 cup 

1/2 cup 
1 
3 oz., cooked 
8 oz. 

10 chips 
1 slice 
1 slice 
2/3 cup 
6 oz. 
1 dinner 
1 
1 tsp. 
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Sodium, mg. 

3 
3 
5 (Avg.) 
5 (Avg.} 

40 
60 
66 

122 

68 
318 
390 
747 
805 

1073 
1890 
2300 

Source: Church, C. F. and H. N. Church. Food Values 
of Portions Commonly Used. J. B. Lippincott Company. 

Fiber 

A deficiency of dietary fiber in the diet of the Western 
world has been associated with the increasing evidence of 
several diseases, including atherosclerosis. Dietary fiber 
consists of the cellulose portion of ingested materials in 
the diet, which are not digested by the gastro-intestinal 
tract. Crude fiber is not equivalent to dietary fiber. Crude 
fiber is the material remaining after rigorous treatment of 
a food sample with acid or alkali. 

The exact mechanisms that affect dietary fiber and 
serum cholesterol levels has not been established. Investi
gators indicate that dietary fiber increases fecal steroid 
excretion, which is the main catabolic pathway for cholesterol. 

Fiber is provided in our diets primarily from whole 
grain cereals, fruits and vegetables. There has been a 
drastic reduction in the consumption of cereals grains and 
in certain fruits and vegetables. The consumption of cereals 
and potatoes has decreased by over 50% during the last 70 
years (9). 
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For a high fiber diet, a reduction in the use of re
fined carbohydrates is recommended because they contain little 
or no bulk. Addition of fruits and vegetables, whole wheat 
bread and whole grain cereal products is recommended. Other 
foods such as unprocessed bran, rolled oats, bran cereals, 
and raw or cooked vegetables with a high fiber content should 
be incorporated into a high fiber diet. Five to 8 grams of 
crude fiber should be added to the diet each day in order to 
increase the fiber content. 

For example: 
1 slide of whole wheat bread = 1-2 gms. crude fiber 
100 gms. 100% Bran Flakes cereal- 2.7-6.5 gms. crude 

fiber 
1 ounce all bran cereal = 2 gms. crude fiber 

Water Quality 

During the past 15 years, a relationship between 
cardiovascular disease and the quality of the drinking water 
has been investigated and confirmed in many countries (10). 
It has been shown that geographical areas with a hard water 
supply have a lower mortality rate due to cardiovascular 
disease than soft water areas (11). 

Water hardness results from the presence of calcium and 
magnesium salts while soft water is devoid of these minerals. 
Hard water has been shown to have a protective effect on 
cardiovascular disease due to the calcium and magnesium con
tent. The detrimental effects of soft water could be linked 
to the sodium/calcium ratio. 

It has been suggested that the quality of the water 
determines its capacity to extract trace elements from rocks, 
soil, constructive materials, cooking utensils and food. 
Cadmium, lead, and cobalt, which seem to have a harmful effect 
on the cardiovascular system, are believed to be dissolved 
from galvanized pipes by soft water. 

Trace Elements and Coronary Heart Disease 

Protective 
Chromium 
Manganese 
Copper 
Silicon 
Zinc 

Summary 

Inductive 
Cadmium 
Cobalt 
Lead 

Due to the pathogenesis of atherosclerosis, the mortal
ity rate, scope of the disease, the economic impact and major 
risk factors involved, it has been strongly suggested that 
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early intervention is necessary if progression of the athero
sclerotic process is to be curtailed. Intervention should be 
aimed at understanding and altering patterns of nutrition 
in order to reduce known risk factors. There is no longer 
any doubt that alterations in the quantity and quality of 
the diet can influence the risk factors. Knowing and apply
ing the principles and purposes of diet adjustment will help 
to lower the amount of cholesterol and other fatty substances 
in the blood, thereby reducing the risk of coronary heart 
disease. These principles are: 

(1) Reduction of dietary cholesterol intake. 
(2) Reduction of saturated fat intake and increase in 

polyunsaturated fat. 
(3) Reduction in the total amount of fat in the diet. 
(4) Maintenance of calorie intake to control body weight. 
(5) Restriction of sodium intake. 
(6) Increase in dietary fiber. 
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