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D. Nutrition 

AHA SUBGOAL IN NUTRITION: To influence Americans 
to modify their dietary habits to conform with AHA 
recommendations. 

The development and progression of coronary heart disease is influenced by 
many factors: heredity, environment, and lifestyle. Among these factors, a 
diet rich in calories, saturated fat, and cholesterol can contribute to hyper¬ 
lipidemia, obesity, and increased risk for developing coronary heart disease. 

There is substantial evidence that the diet recommended herein will aid in the 
control of serum lipid levels in man. Present evidence also suggests that 
maintaining serum lipids at reduced levels will lower the incidence of heart 
attack caused by atherosclerosis of the coronary arteries. Diets similar to the 
one recommended have been consumed by many persons in the United States 
for periods of more than ten years without evidence, clinical or biochemical, 
of harmful effects. Worldwide population studies have yielded similar 
findings. 

The recommended diet includes: 

Caloric intake adjusted to achieve and maintain ideal body weight; 

A reduction in total fat calories to no more than 35% of calories. This is 
achieved by a substantial reduction in dietary saturated fatty acids; 

A substantial reduction in dietary cholesterol to approximate 300 mgs. 
daily; 

Increased dependence on foods containing complex natural 
carbohydrates, with reduction in the use of refined sugar; and 

Avoidance of excessive salt in the diet. 

These recommendations describe the minimum in terms of dietary restrictions 
and are appropriate for the population in general. However, there are many 
individuals who because of genetic or environmental influences require major 
diet changes characterized by greater reductions in saturated fat and 
cholesterol. 

The practical implementation of these diet recommendations by the public of 
the United States is difficult because of their limited knowledge of the 
composition of foods and widespread consumption of processed food-stuffs. 
The food industry and government can alleviate the situation in the following 
ways: 

1. Nutritional Labeling 
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Nutritional labeling is an effective way to provide the consumer with 
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Efforts that will expand the ability of the public to obtain this 
information to improve the nutritional quality of their diet. 

Efforts to expand the number of items of nutritional information on 
the label which will benefit those who need specific information, 
e.g., cholesterol, salt and saturated fat content. 

Efforts to provide adequate government funds for monitoring 
labeling. 

2. New Food Products 

Ready availability of food products low in fat, refined sugar and salt 
content at reasonable cost is essential for those attempting to modify 
their diets in these respects. The AHA recommends: 

Government and industry programs to stimulate the development 
and testing of these products. 

3. Nutrition Advertising 

The public is in need of nutritional guidance to assist them in making 
wise food choices. Food advertising is one of the most powerful means 
of communicating nutrition information. To insure its accuracy and 
honesty, the AHA recommends: 

Increased government monitoring of food advertising, together with 
full use of "cease and desist" and other administrative powers to 
eliminate false, deceptive or misleading health claims in such 
advertising. 

k. Government Food Programs 

Government food programs have an important impact on the American 
diet, either by directly influencing daily nutritional intake or by 
affecting the development of eating habits. These include school lunch, 
food stamp, and other supplementary food programs, as well as 
government-administered food services, such as the Armed Forces or 
Veterans Administration facilities. These programs provide an excellent 
opportunity for improving the diet for a sizeable segment of the U.S. 
population. Therefore the American Heart Association recommends: 

Revision of policies, regulations, practices and educational aspects 
of government food programs accordingly to promote and facilitate 
the consumption of a nutritionally balanced, fat-modified diet for 
all people who wish to do so. 

3/17/78 
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5. Nutrition Education 

Educational programs at all levels should be designed to promote under¬ 
standing and appreciation of the need for primary prevention and inform 
the public and health professions of ways of selecting and preparing foods 
consistent with good nutritional practices. The American Heart 
Association recommends: 

Government or private action for the development of compre¬ 
hensive and sustained public and professional nutrition education 
programs, including medical school curricula. 

6. Nutrition Research 

Successful preventive and therapeutic measures for cardiovascular 
disease can only be realized through effective application of existing 
scientific knowledge and a continuous flow of new knowledge. The 
American Heart Association recommends: 

Nutrition research on a basic and applied clinical level to fill the 
existing gaps in knowledge relative to the relationship of nutrition 
to disease. 

Research programs to obtain more specific information about how 
various groups in the population can better benefit from specific 
nutrition information. 

Research designed to detect and measure nutritional deficiencies. 

Research relative to nutrition and diet as a therapeutic modality in 
the treatment of disease, especially cardiovascular disease. 

Research on the interaction of nutrients with each other and with 
drugs. 

Research on the cause of obesity as well as the social and psycho¬ 
logical aspects of overeating, and how people can modify their 
eating practices toward more healthful patterns. 

Support funding for analysis of commonly used foods, including 
content of calories, cholesterol, total fat, saturated fatty acids and 
unsaturated fatty acids, sodium and potassium, fiber, and the 
various carbohydrates. 

Funding for research efforts to fill the important gaps in knowledge 
relative to nutrition and diabetes mellitus, e.g., specially controlled 
prospective studies to determine an optimal diet for diabetics that 
will avoid long term complications of diabetic neuropathy, 
microangiography, and atherosclerotic vascular disease. 

3/17/78 
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7. Nutrition and the Nation's Health Care System 

Nutritional adequacy is a prerequisite for good health. Delivery of good 
nutritional care is essential to the prevention of conditions related to 
cardiovascular disease. The American Heart Association recommends: 

The development of a national nutrition policy characterized by the 
incorporation of appropriate goals and standards on nutrition for 
healthy persons as well as those whose nutritional needs have been 
altered by chronic disease. 

The establishment of nutrition education programs at state and 
local health agency levels. 

The development of model nutrition education programs for those 
in training for health professions. 

The incorporation of third party payments for nutrition counseling. 

8. Allocation of Responsibility for Federal Nutrition Programs 

Human nutrition is both a health science and an agricultural science. 
The American Heart Association recommends: 

That health research and education be the responsibility of those 
government agencies whose responsibilities encompass health. 

That the agricultural sciences be the responsibility of the agencies 
that specialize in dealing with agricultural problems. 

E. Other Issues in Primary Prevention 

1. Rheumatic Fever 

Means are available for the control of rheumatic fever and rheumatic 
heart disease. The first step in primary prevention of rheumatic fever 
and rheumatic heart disease is the recognition of streptococcal infection 
and its confirmation by culture. The second step is effective antibiotic 
therapy for the infection. Since the incidence rates for rheumatic fever 
and rheumatic heart disease are highest among disadvantaged groups, it 
may be necessary to have government programs to assist in effecting 
both of these steps. For these reasons, the American Heart Association 
recommends: 

Programs which insure local availability of throat culture services, 
at little or no cost to the patient, and optimum patient follow-up. 

Public financial coverage for rheumatic fever prevention drugs for 
low income patients who do not qualify for Medicaid. 

2. Sedentary Living 

The benefit of physical activity in preventing the initial manifestations 
of atherosclerotic disease remains undetermined, but regular physical 
activity probably decreases the risk of coronary disease and may promote 
convalescence after heart attack. Accordingly, the American Heart 
Association recommends: 
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Programs which create incentives for more physical activity as a 
part of balanced living in the general population. 

3. Water 

The American Heart Association is often asked for its position on the 
fluoridation of drinking water. The Council on Epidemiology has 
repeatedly held and the Steering Committee has accordingly affirmed 
that there is no evidence that adjustment of the fluoride content of 
public water supplies to a level of not more than 1 ppm has any 
deleterious effect on the cardiovascular system. 

Investigators in several countries have observed that hard water supplies 
are associated with lower cardiovascular death rates. Despite 49 epi¬ 
demiologic studies from nine countries the role water plays in cardio¬ 
vascular disease is by no means certain. It is still not clear whether 
there are protective trace elements in hard water, harmful elements in 
soft water or whether water quality reflects a more fundamental 
geochemical influence possibly unrelated to water. Therefore, the 
American Heart Association recommends: 

Government sponsored studies of water quality, including its trace 
metal content, particularly in areas which have or are likely to 
change their water supply, in relation to cardiovascular disease 
rates. 

EARLY INTERVENTION, DIAGNOSIS AND TREATMENT 

High Blood Pressure 

AHA SUBGOAL IN HIGH BLOOD PRESSURE: To 
reduce the prevalence of uncontrolled high 
blood pressure. 

High blood pressure is a leading public health problem in this country. One 
every six adults has some elevation of blood pressure. High blood pressure can 
result in stroke, congestive heart failure, and is a major risk factor in coronary 
artery disease. 

Below is a comprehensive legislative approach to meet current high blood 
pressure priorities of the American Heart Association. 

1. Detection (Screening) 

High blood pressure may be asymptomatic until the onset of cardio¬ 
vascular complications and in the asymptomatic stage can only be 
detected by measuring blood pressure. In addition, high blood pressure is 
unusually common in Black populations which are economically 
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Absorption of food iron1 

JAMES D. COOK 

Division of Hematology, Department of Medicine, 
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Iron lack is the commonest de¬ 
ficiency state in man. In contrast 
with other dietary deficiencies, iron 
deficiency is not closely linked with 
socioeconomic status but is widely 
prevalent both in developing coun¬ 
tries and in highly industrialized 
nations. Although rarely encountered 
in men, it has been estimated that 
more than 5 million adult women in 
this country have iron deficiency 
anemia and that at least twice this 
number have no iron reserves to 
meet the physiologic needs of men¬ 
struation and pregnancy. Because the 
normal diet contains more than 5 
times the total amount of iron 
needed to maintain iron balance, the 
problem is not so much inadequate 
intake but rather poor availability 
of dietary iron. It is this issue of 
food iron availability with which the 
present review is concerned. 

METHODOLOGY 

The development of our present 
knowledge of food iron availability 
has paralleled refinements in meth¬ 
ods to measure iron absorption. No 
meaningful data were obtained in 
early studies using chemical iron 
balance, and it was not until the 
introduction of radioiron about 3 
decades ago that the first reliable 
measurements of iron absorption 
were obtained. A measured quantity 
of radioiron is given orally and 
after several days to allow complete 
excretion of unabsorbed radioactiv¬ 
ity, absorption is determined by 
measuring either the unabsorbed fecal 
radioactivity or more commonly the 
radioactivity retained in the body. 
While the latter can be measured 
by a whole body counting, the most 
common approach in recent years 
is to measure the incorporated red 
cell radioactivity in blood drawn 2 

weeks following the test dose. In 
normal subjects the only errors with 
this method are due to variations 
in the red cell incorporation of 
absorbed radioactivity (80-100%) 
and estimating total blood volume 
from surface area. Both these errors 
are eliminated by performing multi¬ 
ple tests in the same subject and 
determining relative rather than 
absolute absorption, as discussed 
below. 

A vexing methodologic problem is 
the enormous variability in iron 
absorption measurements. Most of 
this variation is not due to errors 
in actually determining absorption 
but rather to true fluctuations in 
absorption. Some of this variability 
is due to differences within the 
same subject when tested on differ¬ 
ent days. The effect of this physiologic 
variability can be reduced by ad¬ 
ministering the test dose over several 
days and by including a sufficient 
number of subjects to attain reason¬ 
able statistical precision. Of greater 
magnitude is the variation in iron 
absorption among apparently healthy 
subjects due to differences in iron 
status. The effect of this biologic 
variation can be reduced by per¬ 
forming multiple absorption tests in 
the same subject and thereby deter¬ 
mining relative absorption from dif¬ 
ferent forms of administered iron. 
By using dual radioiron tracers 
(55Fe and 59Fe) and measurements 
of incorporated red cell radioactivity, 
a total of four separate iron ab¬ 
sorption tests can be performed in the 
same individual as two sets of parallel 
absorption measurements. The use of 
absorption ratios eliminates not only 
the effect of biologic or subject-to- 
subject variation but also eliminates 
any errors in estimating blood volume 
or assuming a constant red cell in¬ 
corporation of absorbed radioactivity. 

It is important with this approach to 
measure absorption in all subjects 
from a standard reference dose of 
inorganic iron. By expressing the 
absorption of iron from a given food 
relative to this reference dose, studies 
performed in subjects with widely 
different iron status can be compared. 

Intrinsic labeling 

The most important methodologic 
aspect of radioisotopic studies of food 
iron absorption is not the method of 
determining absorption but rather 
the nature of the administered radio¬ 
iron. Until recently, biosynthetic la¬ 
beling of foods, first introduced by 
Moore and co-workers more than a 
quarter of a century ago (21), has 
been considered the only valid ap¬ 
proach. Vegetable foods are tagged 
intrinsically by growing in hydroponic 
mediums containing radioiron. Ani¬ 
mal foods or fish are similarly 
tagged by injecting radioiron several 
months prior to sacrifice. Test meals 
containing a single labeled food item 
are prepared as they would normally 
be eaten and administered to fasting 
subjects in amounts that provide 
3-5 mg iron or about 20-25% 
of the total daily iron intake. 

Extensive data with intrinsic label¬ 
ing have been obtained in recent years 
in a collaborative program by the 
Seatde and Caracas workers (12). 
Studies of 12 different foods in a total 
of 520 subjects have recently been 
summarized (18). All studies included 
absorption measurements from a 

* From the American Institute of Nutrition 
Symposium on Iron Absorption and Nutrition 
presented at the 60th Annual Meeting of the 
Federation of American Societies for Experi¬ 
mental Biology, Anaheim, CA, April 14, 1976. 

Abbreviations: STD, standard; SS, semisyn¬ 
thetic. 
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reference dose of 3 mg ferrous sulfate 
to allow corrections for differences in 
iron status. Overall mean absorption 
with seven vegetable foods was about 
3-4%. Lowest absorption was ob¬ 
served with rice and spinach (about 
1%) and highest with soybean (7%). 
Intermediate absorption was observed 
with black bean (3%), maize (4%) and 
wheat (5%), all of which are staple 
foods for a large portion of the 
world’s population. The most signifi¬ 
cant finding in these studies was the 
consistently higher absorption ob¬ 
tained with foods of animal origin. 
Mean absorption of iron from veal 
liver, fish, and veal muscle were all 
greater than 10% and in many cases 
exceeded absorption of the reference 
dose of ferrous ascorbate. Iron 
absorption from purified animal 
sources, hemoglobin and ferritin, was 
intermediate between animal and 
vegetable sources of food iron. 

Because none of the above foods 
would normally be eaten alone, data 
obtained with biosynthetic labeling 
would only be applicable if absorption 
was the same when the labeled food is 
given alone as when administered as 
part of a complete meal. However, 
studies in which two foods tagged with 
different radioisotopes of iron were 
administered simultaneously revealed 
major food interactions (17, 19). For 
example, iron absorption from maize 
increased about twofold when it was 
administered with fish or beef muscle 
while the absorption from fish de¬ 
creased significantly when it was eaten 
with a vegetable food. In view of the 
complexities of a modern diet it 
became obvious that biosynthetic tag¬ 
ging would provide little practical 
information about food iron assimila¬ 
tion. 

Extrinsic labeling 

The most important advance in 
studies of food iron absorption is the 
use of an extrinsic tag to measure iron 
absorption from a complete meal. 
Using double radioiron labels, it was 
originally observed that when a small 
quantity of inorganic radioiron (ex¬ 
trinsic tag) is simply mixed with a food 
that has been biosynthetically labeled 
(intrinsic tag), absorption of the two 
tracers is virtually identical (4). Fur¬ 
thermore, their absorption remained 
identical when the dose of the 
extrinsic tag (ferric chloride) was 

varied between 0.001 and 0.5 mgiron, 
when the extrinsic tag was addled to 
the food either before or after 
cooking and when a variety of foods 
were tested (maize, wheat, soybean 
and black bean). The ratio of the 
extrinsic:intrinsic tag was also close to 
unity when absorption was decreased 
by adding desferrioxamine to the test 
meal and when absorption was in¬ 
creased by adding meat or ascorbic 
acid. 

The validity of an extrinsic tag to 
measure the absorption of nonheme 
iron has now been confirmed with 
additional foods and by several labo¬ 
ratories (2, 3, 22). There have been a 
few exceptions. In a study with 
biosynthetically tagged rice (3), ab¬ 
sorption of the extrinsic tag was 
higher than the intrinsic label when 
fed as rice grain but equal when fed as 
rice flour. The extrinsic radioiron 
apparently did not completely per¬ 
meate the polished rice grain. Certain 
insoluble iron salts such as sodium 
ironpyrophosphate or ferric ortho¬ 
phosphate may have a lower absorp¬ 
tion than the radioiron in foods fed 
simultaneously (5). Finally, it has been 
shown recently that labeled ferritin 
and hemosiderin may be less well 
absorbed than nonheme radioiron in 
foods tagged either intrinsically or 
extrinsically and administered in the 
same meal (16). While it has been 
suggested that these biologic iron 
complexes constitute a second pool of 
nonheme food iron, they probably do 
not represent a sufficient quantity of 
food iron to warrant separate consid¬ 
eration. Indeed, none of these excep¬ 
tions to the validity of extrinsic 
tagging seriously limits the usefulness 
of the method. 

Studies with an extrinsic tag have 
provided convincing evidence that 
there are no unique biologic com¬ 
plexes of nonheme iron in foods in 
terms of the absorption of dietary 
iron. An important corollary is that the 
absorption of nonheme iron from 
different foods ingested in the same 
meal will be the same. Evidence in 
support of this was presented in the 
original report (4). Iron absorption 
was measured from a complete meal 
that contained a small quantity of 
biosynthetically tagged maize. An 
extrinsic radioiron tag was either 
mixed with the meal after homogeni¬ 
zation or simply taken as a drink 
during the meal prepared and served 

as it would normally be eaten. In both 
instances absorption of the intrinsic 
and extrinsic tag were very similar. 
Additional evidence has been ob¬ 
tained using two foods biosyntheti¬ 
cally tagged with separate radioiron 
tracers (3). When served separately, 
iron absorption from eggs and bread 
was 1-2 and 30% respectively; when 
administered simultaneously absorp¬ 
tion was 5.0 and 5.3% respectively. 
These studies indicate that a common 
pool of nonheme iron is formed by 
foods ingested in the same meal and 
that iron absorption from this pool 
can be measured by extrinsic tagging. 

In addition to the major fraction of 
nonheme iron in food, there is a 
second pool of heme iron that must be 
considered separately. It has been 
shown in both animals and man that 
heme iron is not degraded within the 
intestinal lumen but is absorbed into 
the mucosal cell as an intact porphyrin 
complex. The absorption of this heme 
iron differs markedly from nonheme 
iron in that it is not affected by en¬ 
hancing substances such as ascorbic 
acid or by inhibiting substances such 
as phytate or desferrioxamine, which 
have a profound influence on the 
absorption of nonheme iron. Recent 
studies have established that extrinsic 
tagging can also be used to measure 
the absorption of dietary heme iron 
by adding a trace amount of labeled 
hemoglobin to the test meal (11, 13, 
15). Furthermore, by using double 
radioiron tags of heme and nonheme 
iron, absorption from an entire meal 
containing both animal and vegetable 
foods can be determined simultane¬ 
ously. 

The use of dual radioiron tags to 
measure absorption from a complete 
meal has recently been validated in a 
study by Bjorn-Rasmussen and co¬ 
workers (1). Meals containing pro¬ 
portional amounts of all foods con¬ 
sumed in a typical 6-week diet were 
labeled with double extrinsic tags and 
administered to 32 young men. The 
daily intake of iron in these men was 
17.4 mg of which 1 mg was in the form 
of heme iron. Absorption of heme 
and nonheme iron averaged 37 and 
5.3% respectively or 0.37 and 0.88 mg 
daily. The total absorption of 1.25 mg 
iron daily is in reasonable agreement 
with estimates of daily iron loss. 
Similar data have been obtained by 
Martinez-Torres and Layrisse (13), 
who studied a meal of meat, black 
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bean, maize and rice containing a total 
of 4.5 mg iron. In normal persons, 
absorption from the 1.5 mg of heme 
iron was 27% or 0.34 mg as compared 
with an absorption from 3 mg 
nonheme iron of 6% or 0.12 mg. Thus 
nearly three-quarters of the 0.46 mg 
total absorption was derived from 
heme iron. With iron deficiency, ab¬ 
sorption of heme and nonheme iron 
increased to 37% (0.52 mg) and 14% 
(0.43 mg) respectively, giving a total 
absorption of 0.95 mg of iron. 

These studies clearly indicate the 
importance of animal sources of food 
iron. When meat is regularly con¬ 
sumed the relatively small amounts of 
heme iron it contains may account for 
as much as one-third of the total iron 
absorbed daily. However, heme iron 
is of lesser importance in studies of 
dietary factors that influence iron 
assimilation. Meat is seldom contained 
in the diets of populations where iron 
deficiency is most prevalent. More 
importantly, the absorption of heme 
iron is little influenced by the nature 
of the diet and can therefore be 
predicted from chemical measure¬ 
ments of the proportion of dietary 
iron ingested as heme iron. 

DIETARY FACTORS 

Despite the important capability of 
measuring iron absorption from a 
complete meal, the complexities of a 
modern diet present a significant 
challenge in evaluating food iron 
assimilation. It is now apparent that it 
is not the iron complexes in food that 
determine absorption but rather the 
composite effect of substances that 
either block or facilitate absorption 
from a common pool of iron. There 
remains then the important task of 
developing a model that will define 
these biochemical factors and deter¬ 
mine their relative importance. The 
following model was developed for 
this purpose. 

The starting point was to select a 
meal considered to represent a typical 
American dinner, which will be re¬ 
ferred to as the standard (STD) meal. 
The meal contains lean beef, corn 
meal, potatoes, bread, margarine, 
peaches and ice milk. The total iron 
and caloric content is 4.1 mg and 700 
kcal, respectively. This STD meal, 
prepared and served as it would 
normally be eaten, is tagged extrinsi- 
cally by mixing 0.1 mg radioiron as 
ferric chloride with the potatoes. 

One difficulty in using such a meal 
is the inability to vary one biochemical 
parameter while keeping other pa¬ 
rameters constant. Because of this, a 
second meal was designed in parallel 
that matched precisely the total 
chemical composition of the STD 
meal. This semisynthetic (SS) meal 
contains dextrimaltose as carbohy¬ 
drate, corn oil as fat, and egg albumin 
as the source of protein. Calcium and 
phosphorus are added as dibasic 
calcium phosphate and dibasic potas¬ 
sium phosphate. The meal is tagged 
extrinsically in the same manner as 
the STD meal and administered as a 
chilled suspension. 

In an initial study, absorption of the 
two meals was measured in each of 32 
female subjects (6). Absorption from 
the STD meal ranged from 1 to 43% 
with an overall mean of 10.0%. A 
much lower mean absorption of 1.8% 
(range, 1 -28%) was observed with the 
SS meal. Because meat is known to 
enhance the absorption of nonheme 
iron, the 100 g beef in the STD meal 
was believed to account for its much 
higher availability. To study this the 
subjects were divided into 4 groups 
and fed the SS meal containing an 
additional 25, 50, 75, or 100 g beef. At 
each level of substitution egg albumin 
and other constituents were reduced 
to maintain the same total composi¬ 
tion. With 25, 50, 75 and 100 g beef, 
the absorption ratio of substituted 
SS:SS meal averaged 1.14, 1.88, 2.11 
and 3.55 respectively, as compared 
with 5.56 for the STD/SS meal. These 
results confirmed that beef accounted 
for most or all of the higher assimila¬ 
tion from the STD meal. 

This model employing parallel 
meals of defined chemical content has 
been employed in several studies to 
examine factors influencing food iron 
availability. The first study concerned 
the effect of animal protein on non¬ 
heme iron absorption (7). The impor¬ 
tance of animal protein in iron 
nutridon is recognized in current 
World Health Organization recom¬ 
mendations of daily iron intake. In 
adult women, an intake of 28 mg per 
day is recommended when less than 
10% of calories are derived from 
animal protein as compared with only 
14 mg per day when more than 25% 
of calories are supplied by animal pro¬ 
tein. These recommendations assume 
that all animal proteins are equivalent 
in their enhancing effect on iron ab¬ 
sorption. A study was therefore per¬ 

formed to compare the enhancing 
effect on nonheme iron absorption of 
a variety of animal proteins. 

Four iron absorption tests were per¬ 
formed in each of 70 female subjects 
divided into 9 groups of 7 -10 subjects 
each. Absorption was measured in all 
subjects from the STD and SS meal. 
For the third and fourth absorption 
test, various sources of animal protein 
were substituted for the egg albumin 
in the SS meal and the beef in the 
STD meal. The substituted animal 
proteins included pork loin, lamb, 
beef liver, chicken breast, fish, whole 
milk, cheese, and powdered egg. Each 
food was added in amounts that re¬ 
placed the protein supplied by 100 g 
beef in the STD meal (20 g protein). 
In one study group, the beef in the 
STD meal and the egg albumin in the 
SS meal were interchanged to provide 
a comparison of a total of 10 protein 
sources. When substitutions were 
made in the STD meal no adjustments 
in the other components of the meal 
were attempted. However, with sub¬ 
stitutions in the SS meal, the other 
components were varied to maintain 
the same total chemical content in 
each substituted meal. 

Two major categories of animal 
foods were defined. Animal tissues in¬ 
cluding pork, lamb, chicken and fish 
were all identical with beef in their 
ability to sustain the high absorption 
from the STD meal and to sig¬ 
nificantly enhance absorption from 
the SS meal. In contrast, when dairy 
products (egg, milk and cheese) were 
substituted for egg albumin in the SS 
meal, absorption did not change sig¬ 
nificantly and when substituted for 
beef in the STD meal, absorption de¬ 
creased by 60-80%. Clearly, dairy 
products do not enhance the absorp¬ 
tion of nonheme iron and should be 
excluded when estimating the en¬ 
hancing effect of animal protein. 

The SS and STD meals have also 
been used to evaluate the effect of 
certain chelates on the absorption of 
nonheme iron. Depending on their 
affinity for iron, chelates may either 
facilitate absorption by forming a 
complex with iron that remains sol¬ 
uble at the higher pH of the duodenum 
or, with stronger chelates such as des- 
ferrioxamine, may completely block 
the absorption of nonheme iron by 
effectively competing for iron with 
the gastrointestinal mucosa. 

The most widely used iron chelate 
in our present diet is EDTA, which 
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is added to prevent oxidative damage 
to food by free metals. Food and Drug 
Administration regulations permit 
EDTA in certain foods at levels rang¬ 
ing from 25 to 800 mg per kg. We eval¬ 
uated the effect of this chelate on iron 
absorption in the following manner 
(8). A preliminary study was per¬ 
formed to determine whether iron 
EDTA undergoes complete exchange 
with the nonheme pool of dietary 
iron. A tracer quantity of 55Fe was 
first mixed with 50 mg EDTA and 
then added to either the SS or STD 
meal that had been tagged extrinsi- 
cally with 59FeCl3 in the usual manner. 
A mean absorption ratio of 0.94 for 
59pe;55pe was 0btaine(j indicating es¬ 
sentially complete isotopic exchange. 
With this amount of EDTA (molar 
ratio of EDTA:iron approximately 
2:1) absorption from both the SS and 
the STD meal was reduced by about 
50%. In additional studies, the amount 
of EDTA added to the STD meal was 
varied over a range of 6-500 mg 
EDTA. Absorption was not signifi¬ 
cantly reduced with 6 or 25 mg 
EDTA. Flowever, with 50 mg or more 
of the chelate, absorption progres¬ 
sively fell to about 20% of basal when 
500 mg was added. Although the 
exact quantity of EDTA in our diet 
is not known, we have estimated that 
the diet may contain as much as 50 
to 100 mg, levels shown in this study 
to significantly impair the absorption 
of nonheme iron. 

Ascorbic acid is a dietary constit¬ 
uent with a much different effect on 
iron absorption. Vitamin C increases 
iron absorption by maintaining iron 
in a reduced, more soluble form and 
by forming a chelate with ferric iron 
at a low gastric pH that remains sol¬ 
uble when the pH rises in the small 
intestine. The enhancing effect of as¬ 
corbic acid is quite pronounced. 
For example, 60 mg added to a meal 
of rice more than tripled absorption 
and in another study, 150 g papaya 
containing 66 mg of ascorbic acid in¬ 
creased the absorption of iron from 
maize more than fivefold (15). In¬ 
deed, recent studies have indicated 
that food fortification with ascorbic 
acid may be more effective than iron 
in improving iron nutrition in coun¬ 
tries with a high prevalence of iron 
deficiency. 

The relationship between iron ab¬ 
sorption and ascorbic acid has become 
more important because of Paulings’ 
suggestion that large amounts (250— 

4,000 mg daily) may reduce the 
incidence and severity of the common 
cold. To determine the effect on iron 
absorption of these higher levels, we 
measured absorption from the SS 
meal alone and when taken with 
various doses of ascorbic acid ranging 
from 25 to 1,000 mg (9). The mean 
ratios for absorption with:without as¬ 
corbic acid were as follows: 1.7 with 25 
mg, 2.5 with 50 mg, 4.2 with 100 mg, 
4.7 with 250 mg, 6.7 with 500 mg, and 
9.6 with 1,000 mg. When 100 mg of 
ascorbic acid was added to the STD 
meal, the relative increase was some¬ 
what less (mean ratio 1.67 with:with- 
out ascorbic acid) suggesting that 
animal protein and vitamin C may 
enhance iron absorption by a similar 
mechanism. The administradon of 
ascorbic acid 4 or more hours prior to 
a test meal had no effect on absorp¬ 
tion. 

To relate these findings to current 
dietary practices, we conducted a lim¬ 
ited telephone survey of 100 subjects. 
Sixty-three were taking supplemental 
vitamin C ranging from 50 to 2,000 
mg daily. The median intake in the 
entire group of 100 individuals was 
200 mg daily or an amount that would 
increase iron absorption 200-300%, 
depending on whether it was taken as 
a single morning dose or as divided 
doses with each meal. The long-term 
effect on iron status of these large 
amounts of vitamin C deserves fur¬ 
ther study. 

There are many other dietary fac¬ 
tors that may influence the absorp¬ 
tion of food iron although the major¬ 
ity of these have not been suf¬ 
ficiently well defined to assess their 
overall importance in iron nutrition. 
Phosphate and to a lesser extent cal¬ 
cium have been reported to reduce 
food iron assimilation although most 
studies have been performed in ani¬ 
mals rather than man. In a recent 
study, we have observed that iron ab¬ 
sorption from the SS meal was not 
decreased with separate addition of 
calcium or phosphate, whereas the 
addition of both reduced absorption 
by 50-75% (20). Bran has recently 
been shown to produce a linear de¬ 
crease in iron absorption from bread 
presumably due to its content of phy- 
tate. Disler and co-workers have re¬ 
cently shown that tea produces a 
marked depression in the absorption 
of nonheme iron due to the forma¬ 
tion of insoluble iron tannate com¬ 
plexes (10). Other important dietary 

factors will undoubtedly emerge in 
future studies. 

IRON FORTIFICATION 

The main importance of studies of 
food iron availability is in designing 
programs of iron fortification. Recent 
proposals by the Food and Drug 
Administration to increase the level of 
iron fortification in this country have 
generated strong opposition and the 
controversy still remains unresolved. 
Although few would question the de¬ 
sirability of reducing the prevalence of 
iron deficiency in adult women, there 
is concern that certain segments of the 
population not requiring additional 
iron may be at risk of developing iron 
overload. Those that oppose fortifica¬ 
tion have also argued that there is 
little or no evidence that any national 
iron fortification program has been 
efficacious. Undoubtedly, the benefit 
of an iron fortification program will 
depend on the nature of the diet. For 
example, in a study by Layrisse and 
co-workers (14) the addition of 60 mg 
iron as ferric chloride to a meal of 
maize resulted in an absorption of 
only 0.3 mg. When the same amount 
of ferric chloride was added to a meal 
containing both meat and maize, ab¬ 
sorption increased to 1.2 mg and 
when added to meat alone, absorp¬ 
tion increased to 3.3 mg iron. Because 
animal foods are seldom eaten in 
areas where iron deficiency is most 
prevalent, fortification of the diet with 
a substance such as ascorbic acid 
which increased the availability of 
native food iron may be a more rea¬ 
sonable approach than adding more 
iron to the diet. 

Studies with an extrinsic tag suggest 
certain guidelines for food iron 
fortification irrespective of the amount 
of iron added. Although it has previ¬ 
ously been considered that the vehicle 
for iron fortification is important, it 
is now apparent that an available iron 
salt will have the same absorption as 
the nonheme iron of the diet regard¬ 
less of the vehicle. The choice of vehicle 
should be dictated by factors other 
than iron availability, such as dis¬ 
tribution within the population and 
undesirable reactions of iron with the 
vehicle which may alter its taste or 
color. 

From studies of extrinsic labeling, it 
is unlikely that any iron salt used for 
fortification will be better absorbed 
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than the nonheme iron of the diet. 
However, there are iron salts presently 
used for fortification that are less 
well absorbed. For example, it has 
been shown that the absorption of 
sodium pyrophosphate is only 5% 
and ferric orthophosphate only 30% 
the absorption of ferrous sulfate or 
reduced iron of small particle size (5). 
It is possible that as much could be 
achieved by employing iron salts for 
fortification that undergo complete 
isotopic exchange with nonheme iron 
as could be realized by increasing the 
level of iron fortification. 
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SODIUM AND HYPERTENSION 

ANIMAL EXPERIMENTS 

METABOLIC WARD 

TREATMENT OF HYPERTENSION 

CROSS CULTURAL 

WITHIN CULTURES 

COMMUNITY CHANGE 



SALT and SODIUM 

1 mEq sodium = 23 mg sodium 

1 mg sodium = 0.04 mEq sodium 

1 g salt = 17.1 mEq sodium 

1 g salt = 0.39 g sodium 



ANIMAL EXPERIMENTS 

(rat, rabbit, chicken, dog) 

1) t NaCl -> Hypertension 

2) t NaCT early in life -> Hypertensi 
and then normal salt 

3) + NaCl -* Mo Hypertension 

4) Sensitivity to Salt Varies 

PATHOGENESIS 

1) f ECF 

2) T Reactivity to Pressor Stimuli 

3) "Waterlogging" 

4) Structural Change 

PROTECTION - POTASSIUM 

Animals 

1) Modifies BP Elevation 

2) Modifies Damage 

Humans 

1) Overbeck 

2) Sasaki 



TREATMENT OF HYPERTENSION 

severe 
restriction 

moderate 
restriction 

Ambard, Beaujard 1904 

Allen, Sherrill 1922 

Kempner 1948 

Dahl 1958 

Owens 1978 

Kawasaki 1978 

Parijys 1973 

Morgan 1975 

Morgnani 1976 

Morgan 1978 

COMMUNITY INTERVENTION 

Sasaki 1977 

Farquhar 1978 



CROSS-CULTURAL COMPARISONS 

Show linear regression (i.e., dose response) of salt intake on 

1. Blood pressure levels 

2. Prevalence of "hypertension" 

WITHIN CULTURE COMPARISONS 

Japan 

Solomon Islands 

U.S. Dahl yes 

Dawber no x 

Frank yes / 

(Calabrese, Farquhar) 
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INTERVENTION STRATEGY 

No Comment 

Saying nothing implies status quo is ok. 

Procrastinate ? 

E. Corday 

"[Lipid disorders] It would appear to be a causative factor 
in only 5 to 20% of the American Public. It would seem 
unwise to tamper with the diets of the great majority of 
the U.S. population until we have more knowledge about whether 
dietary modifications in the clinical trials can prevent 
arterisclerosis in modern man." 

Choose Target ? 

1. American Academy of Pediatrics - Committee on Nutrition, 1976 

"Eighty percent of population not affected by salt [because 
they do not have hypertension]." 

2. How? 

Salt taste. 

Family history. 

BP level. 





PICKING A NUMBER 

EFFECTIVENESS 

REQUIREMENTS 

PALATABILITY 

AVAILABILITY 

PROPORTIONAL REDUCTION (PRESENT CONSUMPTION?) 

SAFETY 

SODIUM vs. SALT 

FRESH FOOD 

FOOD INDUSTRY 

TABLE SALT 

WATER 

FOOD LABELLING 
SODIUM CONTENT 

MEDICATIONS 
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perspectives in nutrition 

Estimation of available dietary iron1*2 

Elaine R. Monsen,3 Ph.D., Leif Pfallberg,* M.D., Miguel Layrissef M.D., 
D. Mark Hegstedf Ph.D., James D. Cook,7 M.D., Walter Mertz,6 M.D., 
and Clement A. Finch,3 M.D. 

ABSTRACT Dietary iron requirements are dependent on the amount and availability of 
food iron ingested. On the basis of recent studies of food iron absorption employing extrinsic 
tag techniques, the availability of heme iron has been defined and estimates of the availability 
of nonheme iron based on the amounts of enhancing substances appear possible. A model has 
been developed whereby the availability of iron in a given meal may be estimated. Calculations 
are made on a meal basis of 1) the amount of heme iron and its availability, and 2) the amount 
of nonheme iron and its availability as influenced by the meal’s content of enhancing factors. 
Examples of these calculations are provided. Am. J. Clin. S'uir. 31: 134-141, 1978. 

It is recognized that frank and occult iron 
deficiency is a relatively common problem 
in the United Stales. Considerations of re¬ 
quirements have focused on those of the 
adult woman since she represents the popu¬ 
lation consuming a general diet who is at 
greatest risk. The amount of iron a woman 
must absorb varies greatly and is dependent 
on the amount of iron lost during menstrua¬ 
tion (1-3). It is estimated that some 1.8 mg 
of iron must be absorbed to meet the needs 
of 80 to 909c of women (4). The current 
Recommended Dietary Allowance for food 
iron intake was thus established at 18 mg/ 
day, assuming an absorption of 10% (5). 
However, this amount can rarely be 
achieved with the ordinary’ foods available. 
Furthermore, these estimates were made at 
a time when there was limited information 
concerning the availability of food iron. 

Accumulating evidence demonstrates that 
the amount of iron potentially available 
from foods depends not only upon the 
amount of iron supplied but the nature of 
that iron and the composition of the meal 
with which it is consumed (6-8). The total 
iron content of the diet is thus a relatively 
poor indicator of the adequacy of the diet 
with regards to iron. Although numerous 

questions remain to be answered about iron 
availability and iron needs, sufficient infor¬ 
mation is now at hand so that better esti¬ 
mates of iron need in relation to diet can be 
made, and such information should be used 
in the development of diets and in making 
dietary recommendations. 

Food iron absorption 
The availability of food iron is best dis¬ 

cussed under the headings of heme and 
nonheme iron, since considerable experi- 

1 Supported in part by a grant from the United 
States Department of Agriculture. 

* Address reprint requests to: Dr. Elaine R. Mon¬ 
sen, University of Washington, Raitt Hall DL-10, 
Seattle, Washington, 98195. 

3 Division of Human Nutrition, Dietetics and 
Foods; and Division of Hematology, Department of 
Medicine. University of Washington, Seattle, Washing¬ 
ton 98195. 4 Department of Medicine, University 
of Goteborg. Goteborg, Sweden. 5 Department of 
Experimental Medicine, Instituto Venezolano de ln- 
vestigaciones Cientificas (I.V.I.C.). Caracas, Venezu¬ 
ela. e Department of Nutrition, Harvard School of 
Public Health, Boston, Massachusetts 02115. : Di¬ 
vision of Hematology, Department of Medicine, Uni¬ 
versity of Kansas Medical Center, Kansas City, Kansas 
66103. ‘Vitamin and Mineral Nutrition Labora¬ 
tory, U. S. Department of Agriculture, Beltsville, 
Maryland. 
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ESTIMATION OF AVAILABLE DIETARY IRON 

TABLE 1 
Factors for estimating percent absorption of dietary iron at increased levels of 
iron status (indicated by the quantity of iron stores) 

135 

Women 

Iron stores 

I. Heme iron 
11. Nonheme iron 

A. Low availability meal 
1. Meat, poultry, or fish 

<30 g (i.e., <1 ounce) lean, raw wt 
or 
2. Ascorbic acid <25 mg 

B. Medium availability meal 
1. Meat, poultry, or fish 

30-90 g (i.e., 1-3 ounce) lean, raw wt 
or 
2. Ascorbic acid 25-75 mg 

C. High availability meal 
1. Meat, poultry, or fish 

>90 g (i.e., >3 ounce) lean, raw wt 
or 
2. Ascorbic acid >75 mg 
or 
3. Meat, poultry, or fish 

30-90 g plus ascorbic acid 25-75 mg 

500° 1,000 
23«-‘ -15 • 

3“ 2 

10 

20 12 . 8“ 

“ The factors for 500 mg iron stores are suggested for most dietary calculations. * These factors are 
approximate values based on a semi-logarithmic relationship between iron stores (the linear function) and heme 
iron absorption (the logarithmic function). 

ison with nonhemejranXL‘L_f5)- An indi¬ 
vidual who has^no iron stores.may be ex- 
pec t e d_J_o_ ab5brb~Spproxi m a t eTyC35i£roT~ 
RemeJron when ingestedpsrrteat-,-while an 

1173ividuaPwith l<rn_j3dequate iron.store of 
500 mg would be expected Jo^absprTTjrp-'* 

"proximatelv 259c . Analysis of a variety of 
'foods has shown that approximately 30 to 
40% of the Iron in pork,, liver, and fish and 

' 50 to 60% of the iron in beef, lamb, and 
chicken is in the form of heme (16). 

The nonheme iron pool consists_pfJron 
from cither foods,such as vegetables, grains, 
fruits, eggs, and dietary products asjyelljis 

■ frdnTThe-nonhemedron of meats, poultry, • 
and fish and from soluble iron supplements. 
Although numerous isotopic studies have 
shown virtually complete mixing of the non¬ 
heme iron from all foods in a complex meal 
(9, 17," 18), certain forms_ofjdietary jron 
may not be so completely available. Only a 
portion of the iron of ferritin and hemosid¬ 
erin appears,tp enteFthis pool, the remain¬ 
der being unavailable (191. The availability 

FTG. 1. The percent absorption of nonheme iron 
by individuals with no body iron stores, 250, 500, and 
1000 mg body iron stores is shown as influenced by 
the availability of nonheme iron in a given meal. 

mental data indicates that each of these 
forms a different pool of iron (6, 9). Heme 
iron which comes from hemoglobin and 
myoglobin, is absorbed directly as the intact 
iron porphyrin complex, and its iron is freed 

,in the intestinal mucosal cell (10-13). The 
proportion of heme iron which humans usu¬ 
ally absorb from their diet is high in compar- 

g}41. Primed in U-S-A 
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of iron in contaminating dirt may vary de¬ 
pending on the chemical properties of the 
dirt iron: Insufficient information is avail¬ 
able to make any quantitative predictions 
of the absorption of such iron which seems 
to form only a minor part of the dietary 

iron intake with usual American meals. Cer¬ 
tain forms ^f fortification iron are also of 
limited availability^ especially-pyrophos¬ 
phate, orthophosphate- ancTsorne prepara¬ 
tions of ferrum reductum_(20, 21). 

Unique* id-non heme iron is the fact that 

TABLE 2 
Examples of method to calculate absorbable iron from single meals 

Food Wt Total 
iron 

Heme 
factor 

Heme 
iron 

Nonheme Ascorbic aod 
iron (as terved) 

I. Meat, poultry, fish-containing—high availability 
(26 g protein; 650 kealories) 

Beef-vegetable stew 
Beef, lean, raw, 3 ounce 
Potatoes, 'h cup 
Carrots, 2 tablespoon 
Onions, 2 tablespoon 

Green pepper, raw, 2 slices 
Breadstick, 2 medium 
Margarine, 2 teaspoon 
Peaches, canned, 'h cup 
Gingerbread 
Totals 
Ascorbic acid 46 mg 
Meat, fish, poultry 3 ounces, raw 

0.4 1.1 

% absorbable iron 
Absorbable iron (mg) 

total absorbable iron (mg) 

1.1 

23% 
0.25 0.33 

0.58 mg 

II. Meat, poultry, fish-containing—medium availa¬ 
bility (27 g protein; 700 kcal) 

Macaroni, tuna fish, and cheese casserole 
V2 cup macaroni and cheese 
1 ounce tuna, drained 

Green peas, 'h cup 
Cucumber, 3 large slices 
Molasses cookies, 2 
Blueberry muffin, 1 
Totals 
Ascorbic acid 11 mg 
Meat, fish, poultry 1 ounce, raw ; 

111. Nonmeat, -poultry, or -fish containing—low 
availability (22 g protein; 730 kcal) 

Beans, navy, cooked lh cup 
Rice, brown, cooked Vi cup 
Cornbread, 1 piece 
Margarine, 1 tablespoon 
Apple slices, '/* cup 
Walnuts, black, raw 1 tablespoon 
Almonds, raw, 1 tablespoon 
Yogurt, skim milk, 1 cup 
Totals 
Ascorbic acid 4 mg 
Meat, fish, poultry, 0 ounces, raw 

0.4 0.2 

0.2 

% absorbable iron 
Absorbable iron (mg) 
Total absorbable iron 

23% 5% 
0.05 0.24 

0.29 mg 

% absorbable iron 
Absorbable iron (mg) 
total absorbable iron 0.15 mg 

»—x ■ —TT 11 - -^.rtv/.'.-7n-r>Tpf--crx 

vj * •«-' . ' n.\ -m;n x- 

_ A. 
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TABLE 2—continued 

Wi 
Total Heme 

factor 
Heme Nonhcme Ascorbic acid 

iron • (as served) 

IV. Nonmeat, -poultry, or -fish containing —high 
availability (23 g protein; 650 kcal) 

Red kidney beans, '/j cup 
Tomato sauce, 2 tablespoon 
Broccoli, 2/j cup 
French bread, 1 slice 
Margarine, 1 tablespoon 
Cottage cheese, 'U cup 
Pineapple, canned, 2 large slices 
Banana, sliced, '/< cup 
Totals 
Ascorbic acid 92 mg 
Meat, fish, poultry, 0 ounces, raw 

9c absorbable iron 
Absorbable iron (mg) 
Total absorbable iron 

8% 
0.42 

0.42 mg 

the amount absorbed can be modified mark- deficient individual may be as much as 20% 
edly~E>y components of foodsjngested con¬ 
comitantly^ 22). Dietary factors which dra- 
m'aTically increase the absorption of non¬ 
heme iron, as much as four fold, are ascor- 
bic acid_(23-25) and a_J_‘meat factor” pres- 
enflhmeat, poultry, and fish (1_6). As the 
quantities of these substances in a complex 
or composite meal increaseJTfoiTabsorption 
increases. Neither protein nor animal pro¬ 
tein per se enhance iron absorptiqmJWhile 
beeFTTamb, pork, chicken, liver, and fish 
substantially raisejthe rate of nonheme iron 
absorption, milk, cheese, ahcTeggs'db not 
increiiseTmd may decrease iron availability 
(16)TJrhese enhancing factors play a very' 
important role, for if they are not present 
in a meal, the absorption of nonheme iron 
is very low. It is also apparent thaLlTgrbup 
"oFother less well defined substances act to 
decrease nonheme iron availability. Tannic 
acid in tea (26), phosvitin of. egg yolk (27), 
phytates (28), calcium and phosphate salts_ 
(29), EDTA (30)7 and anta_cids clearly sup^ 
pressTfbsorption when present in sufficient 
amounts. ThereThay~be ofheVsubstances a's 

V5TT7~and further studies are needed to 
clarify their role and particularly to deter¬ 
mine the effect of the interaction of blocking 
and facilitating substances. 

The absorption of nonheme iron depends 
not only on the geneTalTomposition'of the 
meal but along with heme iron js further 
affectedby'tbt iiofTsTatuLoTthe!ndividual. 
Absorption of nonheme Iron in the iron 

whermThahcers are abundant (to be con¬ 
trasted with about 35% heme iron absorp¬ 
tion). A much greater difference is observed 
in the iron replete subject with a meal 
lacking enhancers and/or with high levels of 
blocking substances, where nonheme ab- 
sorption_is about . 2%. as contrasted to .about 
15%di?.me_iron absorption. Even though 
the percent absorption of nonheme iron is 
considerably below that of heme iron, the ' 
quantity of nonheme~lrbn in Yh~e~diet is 
man\yfojd .abQve ihat_of_hemejron; thus, in 
most mealSjJhejnajQiLCQiLtribution of avail¬ 
able iron is made by nonheme'ironT* 

Calculation of available food iron 

In calculating the amount of iron ab¬ 
sorbed from different meals, the amount of 
heme and nonheme iron ingested must be 
considered separately. Present evidence in¬ 
dicate s”Tba LISTS a fure of the meal.has little 
or no influence orTthe. ambuiTTof~henje .iron 
absorbed, with the possible exception of 
heme iron when used for fortification. Per¬ 
centage absorption of heme iron .will, how¬ 
ever, be influenced by iron status jp an 
inverse logarithmic function;_in..subjects 
with 0, 250, _5_00J .and 1000 mg of. iron 
stores, 'absorption from heme iron is esti¬ 
mated to be 35, 28, 23, and 15%, respec¬ 
tively, from the amounts of heme iron pres¬ 
ent in meat, poultry, and fish in usual Amer¬ 
ican meals (Table 1). The proportion of 
heme iron contained in various animal tis- 
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sues undoubtedly varies. However, these 
differences are probably not of sufficient 
magnitude to justify _separateTfactors_Tor 
each type of animal tissue. We have jLhere 
fore, assume3'a"heme~iron content 
of the iron in alPammaOiSsues including 
meat, liver, poultry, and fish. 

IfTaddition to iron status, the absorption' 
of_nonheme iron is markedly influenced by 
the nature of the meaL There are several 
factors which have been studied which 
either enhance or inhibit the absorption of 
nonheme iron. At this point, however, only 
two enhancing substances have been suffi¬ 
ciently well defined on a quantitative basis 
to allow estimates of their effect. These two 
factors are the amount of ascorbic acid_ and 
the quantity of animal tissue. The availabil¬ 
ity of nonheme iron from different meals 
has been classified somewhat arbitrarily as 
low, medium, and high according to the 
content of these substances. Because much 
or all of ascorbic acid_coptained in the mgal 
may be inactivated by heating and oxidation 
during the storage and preparation of the 
food, estimates of ascorbic acid should be 
based on the actuai amount contained in 
the meal as eaten. In contrast, the enhanc¬ 
ing effect of animal tissues is not diminished 
during preparation of the meal. 

Ih"esllmafing tire enhanang effect of 
either ascorbic acid or animal tissue, we 
have considered 1 g of meat roughly equiv¬ 
alent to 1 mg of ascorbic acid as eaten! 
More' recent studies (4) have defined the 
effect of these substances when added sepa¬ 
rately to a meal, and it is much Jess clear at 
present whether their effect is additive when 
both are contained in the same.meaL We 
have~(assurned'for the present calculations 
that thes'e effects are additive and increase 
in proportion to the amount present in a 
meal (Fig. 1). 

>-■* The method proposed to estimate_lhe 
f quantity of absorbable iron in afgiven mea£j jy, 
i requires computation of 5 sums: 1) total j J iron, 2) heme iron, 3) nonheme iron, 4) jy Cj/ 

y ascorbic acid, and J) meat, poultry, and —- 
j fish. The iron in the meal can then be 
/ classified as having high, medium, or low 
/ availability. It is suggested that the refer- 
I ence level for body iron stores of 500 mg 
\be used for calculations. Examples have 
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been prepared for 4 meals to illustrate the 
effects of ascorbic acid and meat tissues on 
the estimated amount of iron absorbed (Ta¬ 
ble 2). Each meal has been carefully con¬ 
structed to provide 5 mg of iron and approx¬ 
imately 25 g of protein and 700 kcal and 
could serve as the major meal of the day. 
While the meals are similar in these regards, 
the amount of iron which could be absorbed 
differs four-fold. Iron absorption from the 
low availability nonmeat tissue containing 
meal is estimated to be 0.15 mg and from 
the medium availability meal containing 
meat, poultry, or fish to be 0.29 mg of 
iron. In contrast, the estimated iron absorp¬ 
tion is tw.o to fourjimes higher from the 
high availability meals) oneT containing 
meatTpoxittfyTorTisirSnd the other without 
meat tissue. To calculate the iron absorption 
from a day’s diet, each meal and snack 
must be computeTTsep.arateJy^^wufi^appro- 
pnateTactorr~for iron availability assigned 
toreach meaTand snack. Subsequently, the 
iron absorption from each meal and snack 
can be tallied together (Table 3). 

The basic assumptions in this paper are: 
1) that an average of 1.4 mg iron/day will 
be required to be absorbed by the men¬ 
struating woman to replace physiologic 
losses and that 2.8 mg/day will be required 
to replace the total body iron losses of up 
to 95% of menstruating women; 2) that an 
inverse relationship exists between iron 
stores and absorption so that the higher 
iron stores, the lower will be the percent of 
available Iron, absorbed; 3) that iron stores 
of about 500 mg are desirable iTwomen are 
tomeet the requirements of pregnancy with¬ 
out' supplemental iron. 

Three examples will demonstrate the ap¬ 
plication of these estimates. A woman with 
no iron stores who has a daily intake of 18 
mg of iron and a need to absorb 2.8 mg 
would absorb about 0.6 mg of heme iron 
(about 35 % of the 1.5 to 2 mg of iron 
present in this form) and 2.2 mg of non¬ 
heme iron (10 to 15% of the 16 mg of 
nonheme iron) to meet her iron needs. The 
second example is an average premenopau¬ 
sal woman with 250 mg iron stores who has 
a need to absorb 1.4 mg would absorb 0.5 
mg of heme iron and about 1.1 mg of 
nonheme iron (assuming 7% absorption). 
The final example would be a man with 

iron stores of 1000 mg and a daily iron 
intake of 20 mg would be -expected to 
absorb about 0.4 mg of heme iron and 0.7 
mg of nonheme iron (3 to 4%). The ade¬ 
quacy of the diet must be_based-Qn_a_coin- 
posite of a number of individual meals over 
several days in order to see a meaningful 
analysis. : 

Several assumptions have been made in 
the development of the proposed model 
which may restrict its application. All types 
of heme iron have been assumed to be 
equivalent. However, as mentioned earlier, 
there are certain forms of nonheme iron 
which are not entirely exchangeable with 
the nonheme pool. Particularly, fortification 
iron involving iron compounds of low avail¬ 
ability cannot be included in these calcula¬ 
tions. The calculations have not dealt with 
inhibitory factors and, obviouslyTTHe"pres- 
ence oMea, phytates, antacids, etc., will 
significantly affect the amount of available 
iron. In future calculations of iron absorp¬ 
tion, it may be feasible to consider the 
content of inhibiting substances, especially 
if excessive amounts are present. Further, 
it is recognized that as the quantityofavail¬ 
able iron in a meal is increased, percent 
absorption will decline; it is unlikely, how¬ 
ever) that any adjustment would be neces¬ 
sary for single meals supplying up to 15 mg 
of iron. - 

The inference of these calculations is that 
95% of women may attain iron balance 
with most meals of high iron availability at 
an intake of 15 mg or moderate availability 
with an 18 mg dally iron intake. Nutrition 
may be improved by increasing either the 
amount of iron in.the_di.et or its availability. 
It is likely that both will be necessary if 
current prevalence of iron deficiency in pre¬ 
menopausal women is to be decreased to 
<5%, and if average iron stores of 250 to 
350 mg are increased to 500 mg. The pro¬ 
posed ^dietary calculations are believed to 
provide a more accurate means of estimat¬ 
ing the adequacy of diets with respect to 
iron. ” 
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post-testing, using the same questionnaire. 
Various personal characteristics of the participants, 

as veil as data relating to the diabetic state, were also 
examined for possible relationships to test scores and 
to one another. 
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Can nutrient values in food 

composition tables be used 

with assurance in calculating 
diets? 

The valuable assistance of the following persons is gratefully 
.rUclrdged: Marcia Wheeler, Blanche Mason, Joanna Leh¬ 
mann Rita Dougherty, and Alma Chaparas. We wish to thank 
1*0 Rrury Gray, Consumer and Food Economics Institute, 

r v c 77 Dala Systems Division, Agricultural 
rwitii Service, for their assistance with computer tabula¬ 
tion of data in Agriculture Handbook No.'8. 

The National Diet-Heart study showed that dietary 
studies with “free-living” participants are feasible and 
capable of yielding important information on the ef¬ 
fect of diet in reducing risks, such as elevated blood 
cholesterol associated with increased incidence of 
coronary heart disease (1, 2). 

Consequently, several groups have recommended 
dietary intervention to reduce the risks of heart dis¬ 
ease. Changes recommended by the Inter-Society 
Commission for Heart Disease Resources (ichd) (3) 
include: (a) reducing total fat intake to supply 35 per 
cent or less of total calories; (h) maintaining a daily 
intake of less than 10 per cent of total calories from 
saturated fats and up to 10 per cent from polyunsat¬ 
urated fats, with the remainder of fat supplied by 
monounsaturated fats; and (c) maintaining a daily 
intake of less than 300 mg. cholesterol. The Food and 
Nutrition Board of the National Academy of Sci- 
ences-National Research Council and the Council on 
Foods and Nutrition of the American Medical Associ¬ 
ation, in a joint pronouncement on “Diet and Coro¬ 
nary Heart Disease” (4), have also supported such 
dietary intervention, as has the Council on Nutrition 
of the American Heart Association (5). The former 
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group included recommendations (4) for the produc¬ 
tion of modified foods low in fat and cholesterol to 
help meet the requirements of fat-controlled diets. 

Although the recommended reductions in dietary 
fat of the ICHD were modest—from 45 to 35 per cent 
—the recommendation for reducing cholesterol from 
600 to 1,000 mg. in average American diets to a level 
of 300 mg. or less was more drastic. However, Friend, 
in a report outlining the nutrients available in the 
food supply for civilian consumption per capita per 
day, pointed out (6) that the fatty acid content of the 
food supply has changed. Shifts in food consumption 
have resulted in a marked rise in the consumption of 
polyunsaturated fat (linoleic acid) with the level ris¬ 
ing steadily—due to greater use of salad and cooking 
oils, margarine, and shortening—from 15 to 24 gm. 
per capita per day in twenty-five years. Thus, the 
polyunsaturated fat in the food supply was actually 
closer to the jchd recommendation (up to 10 per cent 
of calories) than was known when the recommenda¬ 
tions were made. 

In our laboratory, we conducted a dietary study to 
test the effect of some of the ichd recommendations 
on blood lipids and other parameters of persons in a 
“free-living” situation by feeding diets low in fat and 
cholesterol, using u.S. foods commonly available in 
the open market and easily prepared at home. 

This is not a report of the results of that study— 
rather, of what the participants ate, i.e., the deter¬ 
mined composition of the diets. The preparation of 
the meals in our laboratory afforded an opportunity 
to assess the validity of data from calculated diets by 
comparing determined nutrient content of homoge¬ 
nates of meals with the composition of foods calcu¬ 
lated from data in Agriculture Handbook No. 8 
(7). The results allowed us to assess the degree of 
confidence that can be placed in calculated data when 
they are used to correlate nutrient intakes with such 
parameters as blood lipids. Further, in keeping with 
the recommendations of the Food and Nutrition 
Board and Council on Foods and Nutrition of the 
American Medical Association to insure that dietary 
advice does not compromise the intake of essential nu¬ 
trients, the determined nutrient composition of the 
diets was compared with the 1974 Recommended Di¬ 
etary Allowances (8). 

Results of the study, including the effects of the 
diets on the various metabolic parameters measured, 
are reported in separate papers. 

?u 

Procedures 
Brief!)-, the study was divided into two main periods 
of forty days each. During the first period, twenty- 
one healthy volunteers, ten men and eleven women, 
fifty to sixty years old, were fed diets containing 25 
]>er cent calories from fat, 60 per cent calories from 
rarLohydrate, and less thafioOO rngiycholesteroh Dur¬ 
ing the second period, the same subjects received 
diets containing 35 per cent calories from fat and 50 
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per cent calories from carbohydrate, with an average 
of about 300 mg. cholesterol, depending on individual 
caloric intake, with an upper limit of 500 mg. choles¬ 
terol in the 3,600-kcal meals. Protein was maintained 
at 15 per cent of calories, simple (mono- and di-sac¬ 
charides) and complex (poly-saccharides) carbohy¬ 
drates in a ratio of about 1 (0.8 to 1.2), and the ratio 
of polyunsaturated fat (linoleic acid) to saturated fat 
(total saturated acids) at 1 (0.8 to 1.2). 

Ten menus, with caloric levels varying from 1,600 
to 2,800 kcal for the 25-per-cent-fat-calorie diets, were 
used during the first forty-day period. For the second 
period, the same menus were modified to contain 35 
per cent calories from fat, with caloric levels varying 
from 1,600 to 3,600. During each period, the ten 
menus were fed for four (ten-day) cycles. Caloric 
levels varied in increments of 400 kcal. Thus during 
the 35-per-cent-fat-calorie period, sixty menus were 
calculated to meet individual needs. Caloric intakes 
were adjusted throughout the study to maintain body 
weights, since loss of body weight causes a reduction 
in blood lipids. Sample menus for two days are 
shown in Table 1. All ten menus were described in 
another report in this series (9). 

The nature and rationale of formulating fat-con- 
trolled diets have been discussed (10). Diets low in 
total and saturated fat and cholesterol must contain 
a high proportion of fruits, vegetables, and cereal 
grains—all cholesterol-free and containing little or 
no fat. Meat, such as beef and pork, must be lean 
and/or trimmed of visible fat; fish and poultry are 
used frequently. Our diets conformed to these general 
principles. Eggs were used sparingly in the 25-per- 
cent-fat-calorie meals, but two to three eggs a week 
were used in the 35-per-cent-fat-calorie diets. Two per 
cent fat milk and “soft” margarine—both usually' rec¬ 
ommended for fat-controlled diets to reduce saturated 
fat—were used. However, these foods have been read¬ 
ily available to consumers for more than a decade 
and, for this study’, are not considered as special 
foods. In the 35-per-cent-fat-calorie diets, both 2 per 
cent and whole milk were used, as well as some bacon 
and sausage for the breakfast meals. 

The meals were readily accepted by participants, 
and most said they w-ould volunteer to eat them again. 

When possible, meat and chicken breasts were pur¬ 
chased from a single retail market where the butcher 
prepared individual portions of such items as steaks, 
pork chops, and chicken breasts. Approximate yield 
on cooking was taken into account when individual 
servings were ordered. Visible fat and bone were 
trimmed from the portions, and skin was removed 
from chicken breasts. Frozen fish was purchased; af¬ 
ter thawing, allowance was made in weights of por¬ 
tions to correct for cooking losses. Fat was trimmed 
from round roasts and ham prior to cooking, and in¬ 
dividual portions were cut and weighed after cooking. 
Turkey roll, commercially prepared from all white 
meat, was heated before individual portions were cut 
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Table 1: Examples of menus planned to contain 25 and 35 per cent calories from fat with low 
cliolesterol content and a P:S ratio of 1* 

food item weight 25 per cent calories 
from fat 

35 per cent calories 
from fat 

2,000 kcal 2,800 heal 2,000 kcal 2,800 kcal 

Tbsp. 
4 tsp. 
8 oz. 

90 gm. 
80 gm. 

100 gm. 

50 gm. 
25 gm. 
20 gm. 

1 Tbsp. 
25 gm. 

1 sL 
63 gm. 

4 oz. 
25 gm. 

2 si. 
23 gm. 

1 Tbsp. 
4 tsp. 

4 oz. 

1 si. 

60 gm. 
80 gm. 

125 gm. — 

8 oz. 
25 gm. 
2 si. 

37 gm. 
1 Tbsp. 
4 tsp. 

4 oz. 
1 Tbsp. 
3 si. 

90 gm. 
80 gm. 

100 gm. 

gm. 
Day No. 1 
BREAKFAST 

apple juice 8 oz 248 8 oz. 
Rice Rrispies or Cream of Rice 1 c. 25 25 gm. 
toast, white 1 si. 22 2 si. 
total soft margarinet 1 tsp. 4.6 23 gm. 
jelly 1 Tbsp. 18 2 
total sugarf 1 tsp. * 3.6 
2 per cent milk 8 oz. 246 
whole milk 8 oz. 244 
cream, half and half 1 Tbsp. 15 
bacon, broiled 1 si. 7.5 
coffee-tea, ad libitum 

NOON MEAL 

beef, round, cubes 1 oz. 30 
noodles 1 c. 160 
w-hole kernel corn, frozen — — 
broccoli, frozen — — 
salad: 

apple, diced —• — 
carrots, grated — — 
Taisins — — 
mayonnaise 1 Tbsp. 15 
lettuce leaf 1 25 

bread, white 1 si. 22 
gingerbread 1 pc. 63 
pears, water packed! — — 
pears, with sirup — — 
com oil (for beef) 1 tsp. 4.6 
cream, half and half 1 Tbsp. 15 
coffee-tea, ad libitum 

EVENING MEAL 

pork chops (muscle only) T oz. 30 
spiced apple ring — ' — 
rice 1 c. 205 
sauerkraut 1 c. 235 
mixed vegetables, frozen — — 
lettuce wedge — — 
oil and vinegar dressing# 1 Tbsp. 15 
bread, rye 1 sL 25 
angel food cake — — 
strawberries, frozen 1 c. 149 
2 per cent milk 8 oz. 244 
cream, half and half 1 Tbsp. -15 —■ — — — 
coffee-tea, ad libitum - * 

*A11 food items were either weighed or measured. Measures were converted to gram weights as indicated for 
calculating nutrient content. ' - 
yMargarine was weighed and sugar was allocated for individuals on a daily basis. Both were provided with break¬ 
fast to be distributed over the menus for each day. 
jSrrvrd with lower caloric level. 
^Two tsp. cottonseed oil plus 3 tsp. vinegar. 

8 oz. 
25 gm. 

2 si. 
37 gm. 

1 Tbsp. 
5 tsp. 
8 oz. 

90 gm. 
80 gm. 

100 gm. 

50 gm. 
25 gm. 
20 gm. 

1 Tbsp. 
25 gm. 
2 sL 

63 gm. 

50 gm. 
25 gm. 
20 gm. 

1 Tbsp. 
25 gm. 

1 si. 
63 gm. 

127 gm. — 

60 gm. 
50 gm. 

102 gm. 

100 gm. 
150 gm. 

1 Tbsp. 

149 gm. 

96 gm. 
'50 gm. 
250 gm. 
235 gm. 
100 gm. 
150 gm. 

1 Tbsp. 
2 sL 

53 gm. 
149 gm. 

2 tsp. 
1 Tbsp. 

60 gm. 
50 gm. 

117 gm. 
100 gm. 
150 gm. 

2 Tbsp. 

149 gm. 
8 oz. 

50 gm. 
25 gm. 
20 gm. 

1 Tbsp. 
25 gm. 

1 si. 

63 gm. 

127 gm. 
2 tsp. 

96 gm. 
50 gm. 

235 gm. 
100 gm. 
150 gm. 

2 Tbsp. 
2 si. 

53 gm. 
149 gm. 

6 oz. 

r *SV!--^-r 
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Table 1: Concluded 

food item 

Day No. 3 
EREAKFAST 

pineapple juice 
com cereal, flakes 
toast, -white _ 
total soft margarinet 
jelly 
total sugarf 
2 per cent milk 
-whole milk 
-whole egg (hard cooked) 
cream, half and half . 
coffee-tea, ad libitum 

NOON MEAL 

baked filet haddock 
with tomato sauce 
lemon wedge 

parsley boiled potato 
baked potato 
spinach,frozen 
sliced beets 
cole slaw: 

cabbage 
vinegar 
sugar 
mayonnaise 

gelatin-cherry 
banana 
bread, whole wheat 
chocolate chip cookie 
com oil (for fish) 
2 per cent milk! 
coffee-tea, ad libitum 

EVENING MEAL 

roast beef (round) 
whipped potato 
baked potato 
asparagus, frozen 
salad: 

tomato wedges 
lettuce leaf 
mayonnaise 

pan roll 
fruit cocktail, water pack 
fruit cocktail with simp 
cream, half and half 
2 per cent milk 
oatmeal cookie with raisin 
coffee-tea, ad libitum 

weight 25 per cent calories 
from fat 

35 per cent calories 
_from fat 

2,000 kcal 2,800 kcal 2,000 kcal 2J800 kcal 

gm. 

'A c. 

1 tsp. 
1 Tbsp. 

123 

8 oz. 
25 gm. 

2 si. 
23 gm. 

1 Tbsp. 
21 gm. 

8 oz. 

60 gm. 
121 gm. 
10 gm. 

122 gm. 

123 gm. 

90 gm. 
1 Tbsp. 
1 tsp. 

65 gm. 

99 gm. 
122 gm. 

200 gm. 
25 gm. 

1 Tbsp. 
2 rolls 

100 gm. 

28 gm. 

8 oz. 
25 gm. 
2 sL 

41 gm. 
2 Tbsp. 

21 gm. 
8 oz. 

90 gm. 
121 gm. 

10 gm. 
122 gm. 

90 gm. 
246 gm. 

90 gm. 
1 Tbsp. 
1 tsp. 

65 gm. 
175 gm. 

2 sL 
30 gm. 

60 gm. 120 gm. 

99 gm. 
122 gm. 

200 gm. 
25 gm. 

1 Tbsp. 
2 rolls 

256 gm. 

28 gm. 

8 oz. 
25 gm. 

1 si. 
32 gm. 

1 Tbsp. 
5 tsp. 

78 gm. 
121 gm. 

10 gm. 

122 gm. 
90 gm. 

123 gm. 

90 gm. 
1 tsp. 

' 1 tsp. 
1 Tbsp. 

65 gm. 

60 gm. 
100 gm. 

200 gm. 
25 gm. 

1 Tbsp. 
1 roll 

100 gm. 

1 Tbsp. 
6 oz. 

28 gm. 

8 oz. 
25 gm. 
2 sL 

46 gm. 
2 Tbsp. 
6 tsp. 

60 gm. 
121 gm. 

10 gm. 

122 gm. 
90 gm. 

123 gm. 

90 gm. 
1 tsp. 
1 tsp. 
1 Tbsp. 

65 gm. 
175 gm. 

2 si. 
20 gm. 

2 tsp. 

120 gm. 
100 gm. 

122 gm. 122 gm. 

200 gm. 
25 gm. 

1 Tbsp. 
2 rolls 

4 
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and weighed. The same brand of milk was used 
througboul. Both the 2 per cent fat and whole milk 
were fortified with vitamins A and D. 

The same brands of meat, packaged and canned 
foods, bread, rolls, com muffins, cookies, cereals, and 
frozen vegetables and fruits were used with few ex¬ 
ceptions. Fresh vegetables and fruits were purchased 
as needed to assure maximum freshness. One brand 
of soft margarine, selected for its high alpha-tocoph¬ 
erol and linoleic acid contents (11) and fortified with 
vitamin A, was used throughout. 

Bread and rolls were served as purchased. Al¬ 
though the same brands were used as much as possi¬ 
ble, bread slices varied 2 to 3 gm. and rolls up to 6 
gm. each. 

Table salt was not restricted. Salt shakers were 
weighed and furnished to individuals for their use 
with meals. The shakers were reweighed periodically, 
and individual salt intakes were calculated. In gener¬ 
al, a minimal amount of salt was added to vegetables 
during cooking. No salt was added to meat during 
cooking, except when called for in a recipe, such as 
for meatballs. 

Cooked food was serv ed within 1 hr. after cooking. 
Meals taken for analysis were sampled at random 
times throughout the serving period. 

PREPARATION OF DIETS FOR ANALYSIS. During the 
first forty-day period (meals containing 25 per cent 
calories from fat), two trays containing each meal for 
each day of the 2,000-kcal diet were saved and later 
analyzed. During the second period (meals contain¬ 
ing 35 per cent calories from fat), one tray of each 
meal for the 2,800-kcal diet was sampled for later 
analysis. Meals of these two caloric levels were selected 
because they were most representative of the caloric 
intakes at the start of the test periods. 

After removal of inedible material, such as apple 
cores, banana peels, and so forth, the three meals with 
beverages, except coffee and tea, were accumulated 
for each day in a weighed plastic box, sealed with 
freezer tape, and frozen at — 20‘C. or below. They 
were then reweighed, resealed, and kept frozen until 
prepared for analysis. Tire meals were subsequently 
partly thawed, transferred to a heavy-duty blender, 
and homogenized with a small amount of glass redis¬ 
tilled water. The homogenates were transferred quan¬ 
titatively' to weighed stainless steel pans, refrozen at 
— 50‘C. in a commercial freeze-dryer, and dried un¬ 
der vacuum at — 20’C. 

On removal from the freeze-dryer, homogenates 
were weighed, pulverized, and kept at — 40‘C. in 
sealed plastic bags. Prior to analysis, an aliquot of 25 
per cent by weight of each day’s freeze-dried homoge¬ 
nate was combined by days for each cycle within each 
fat-calorie period. For example, for the 25-per-cent- 
fat-calorie period, aliquots for Day 2 for each of the 
four cycles were combined. These combinations re¬ 
sulted in twenty pooled samples representing homoge¬ 

nates of nearly all meals fed throughout ihe study. 
Finally, samples from Day 4 of all four 'cycles fed 
during the 35-per-cent-fat-calorie period were ana¬ 
lyzed individually to assess the variation in the same 
menus served during each cycle. Samples from meals 
for seven of the seventy-nine days were omitted from 
the pooled homogenates for various reasons. Three of 
these were combinations of meals that were changed 
in an emergency due to a power failure. 

r~ 

analysis OF DIETS. The frozen pooled homogenates 
were shipped to an analytical laboratory for analysis 
and kept frozen until analyzed2. Calories, proximate 
composition, ten vitamins, fourteen minerals and trace 
minerals, and cholesterol were determined. In addi¬ 
tion, alpha-, gamma-, and delta-tocopherols; fatty 
acids; phospholipids; and sterol composition were de¬ 
termined in the Lipid Nutrition Laboratory at Belts- 
ville. (All of the Beltsville data will be reported in de¬ 
tail in separate papers.) 

Proximate analysis of the freeze-dried homoge¬ 
nates, including residual moisture, total fat (acid hy¬ 
drolysis), total protein (N X 6.25), crude fiber, and 
ash were determined by official methods of the Asso¬ 
ciation of Official Analytical Chemists (12). Carbo¬ 
hydrate was calculated by difference. 

The following vitamins were analyzed by methods 
of the Association of Official Analytical Chemists 
(11th edition—except folic acid, 8th edition): niacin, 
with L. planlarum (turbidimetric) ; folic acid, with 
Streptococcus jaecaUs (titrimetric); and riboflavin, 
with L. casei (turbidimetric). Thiamin was deter¬ 
mined fluorometrically. Preformed vitamin A (official 
method for mixed feeds) and beta-carotene were ana¬ 
lyzed separately; colorimetric measurements were 
made after chromatographic separation of carotene 
from vitamin A. These data were combined to calcu¬ 
late total vitamin A activity. 

Additional vitamins determined were: biotin (13), 
using L. planlarum; pantothenic acid (double-enzyme 
system) (14); vitamin B12 (15), using L. leichman- 
rrii; vitamin B6 (16), with S. carlsbcrgensis; and as¬ 
corbic acid, reduced and dehydroascorbic acid (17). 
The latter two were combined and reported as total 
ascorbic acid. 

Major mineral elements determined were: calcium, 
phosphorus, iron, sodium, potassium, and magnesium 
—all by direct reading emission spectroscopy. 

Trace minerals analyzed, also by emission spectro¬ 
scopy, were: copper, manganese, zinc, chromium, 
aluminum, barium, boron, and strontium. 

Total cholesterol was analyzed by gas-liquid chro¬ 
matography after acid hydrolysis and extraction of 
the samples (12). 

Although data were obtained for meals from each 
’Laboratory analyses were made by the Wisconsin Alumni Re¬ 
search Foundation Institute, Inc., Madison, working under 
contract with the Lipid Nutrition Laboratory, Nutrition Insti¬ 
tute, Agricultural Research Service, cs. Department of Agri¬ 
culture. 

it 
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Table 2: Nutrients in diets designed to contain 25 and 35 per cent calories from fat: Aver¬ 
ages for ten days for various caloric levels 

constituents calculated* 

1,600 
kcal 

2,000 
kcal 

2,400 
kcal 

2.800 
kcal 

3200 
kcal 

analyzed* 

3,600 
kcal 

2,000 
kcal 

2,800 
kcal 

Diets containing 25 per cent calories from fatf 
food energy (kcal) 1,664 2,027 2,449 

carbohydrate (gm.) 251.3 306.1 366.1 
per cent of calories 60.4 60.4 59.1 

protein (gm.) 67.8 79.6 94.1 
per cent of calories 16.3 15.7 15.1 

fat (gm.) 47.4 58.6 72.' 
per cent of calories 25.4 26.0 26.' 
saturated acids (gm.) 13 15 19 

per cent of calories 7.0 6.7 7.1 
oleic acid (gm.) 17 22 28 

per rent of calories 9.2 9.8 10.1 
linoleic acid (gm.) 12 15 18 

per cent of calories 6.5 6.7 6.1 
p:S ratio# 0.92 1.0 0.' 
cholesterol (mg.) 

2,863 

Diets containing 35 per cent cal 
food energy (kcal) 1,750 

carbohydrate (gm.) 212.1 
per cent of calories 48.5 

protein (gm.) 70.3 
per cent of calories 16.1 

fat (gm.) 73.0 
per cent of calories 32.6 
saturated acids (gm.) 19 

per cent of calories 9.8 
oleic acid (gm.) 25 

per cent of calories 12.8 
linoleic acid (gm.) 20 

per cent of calories 10.3 
p:s ratio# 1.03 
cholesterol (mg.) 221 

■ from fntfi 

35 2,397 2,830 3,261 3,651 

•Percentages may not add to 100.0 due to rounding. 
■f2,000-kcal meals analyzed. 
•Analyzed by different method from that for total fat; see text. 
#Linoleic acid’.saturated acids. 
5j2,800-kcal meals analyzed. 

day, only the values for tlie ten-day averages are pre¬ 
sented for total saturated fatty acids and oleic and 
linoleic acids, determined by gas-liquid chromatogra¬ 
phy at Beltsville. The P:S ratios were calculated from 
the analyzed samples. Details of methodology and 
daily variations of the fatty acids will he presented 
in a separate publication. 

Tocopherols were analyzed by gas-liquid chroma¬ 
tography (18) after extraction of the homogenates 
with ethanol, saponification in the presence of pyro- 
gallol, and purification by thin layer chromatography 
prior to preparing trimethylsilyl ethers. Ten-day aver¬ 
ages also are presented for the tocopherols. Further 
details of these results will be reported later. 

Results and discussion 
Table 2 shows the composition of food energy and 
carbohydrate, protein, fat, and cholesterol as calcu¬ 
lated from Agriculture Handbook No. 8 (7) lor the 
different caloric levels and as analyzed in the 2,000 

and 2.800-kcal levels of the 25-per-cent- and 35-per¬ 
cent-fat-calorie diets, respectively. The computer tape, 
No. 8-1-1 (19), was used for tabulating data from the 
1963 edition of Agriculture Handbook No. 8 as re¬ 
vised recently specifically to update fat and cholesterol 
data. Basic food item codes in the Handbook as modi¬ 
fied were followed in consideration of the type of fat 
in some foods, particularly baked goods (19). 

Table 3 shows the comparisons of the analvzed and 
calculated data for the ten-day averages of diets con¬ 
taining 25 and 35 per cent calories from fat. These 
comparisons include data for food energy, proximate 
composition, fatty acids, and cholesterol. In general, 
analyzed and calculated data are close. There is no 
ready explanation for the consistently lower values 
for analyzed diets, but none of the differences shown 
in this table is considered of great importance except 
cholesterol in the 35-per-cent-fat-calorie diets. Data for 
calculated cholesterol are based on modified and up¬ 
dated data on tape (20) and reflect recent analyses of 

1 f 
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Tabic 3: Analyzed and calculated composition of daily diets containing 25 and 35 per cent calories from fat: Ten-day 
averages of proximate components, fatty acids, and cholesterol •, /. 

constituent 25 per cent calories from fat* 
analyzedi calculated# 

35 per cent calories from farf 
per cent 

difference^ 
analyzedi calculated± per cent 

differencef 

Froximate components, 

food energy 
calculated (kcal)** 
combustion (kcal)tJ 

total protein (gm.) 
carbohydrate (gm.) 
total fa! (gm.) 
saturated acids (gm.) 
oleic acid (gm.) 
linoleic acid (gm.) 
p/s ratio 
cholesterol (mg./gm. fat) 
total cholesterol (mg.) 
crude fiber (gm.) 1 
ash (gm.) 
total moisture (%) 

average weight 
(gm., 3 meals/day) 

fatty acids, and cholesterol 

1,878 —20ff 
2,052. ±23 

75.3 ± 1.6 
273.0 ± 3.0 

53.8 ± 1.5 
10.8 ± 0.5 
14.3 ± 0.5 
11.6 ± 0.5 

1.08 ± 0.04 
2.63 ± 0.14 

141 ± 7 
5.8 ± 0.3 

14.9 ± 0.5 
76.6 ± 0.5 

1,814 ±43 

2,027 ±25 

79.6 ± 1.9 
306.1 ± 4.8* 

58.6 ± 3.0 
15.2 ± 0.7 
22.1 ± 0.9 
14.7 ± 13 
0.96 ± 0.07 
2.84 ± 0.13 

164 ± 6 
6.7 ± 0.2 

16.1 ± 0.4 

- 7.4 2,594 ±39 
2,854 ±36 

108.5 ± 3.9 
314.9 ± 63 
100.6 ± 1.8 
20.4 ± 0.6 
25.0 ± 0.8 
21.1 ± 1.0 

1.04 ± 0.06 
2.36 ± 0.32 

236 ±31 
7.4 ± 0.4 

20.1 ± 1.1 
75.4 ± 0.4 

2348 ±54 

2,830 ±35 

112.5 ± 1.9 
348.7 ± 6.3±4 
114.8 ± 2.8 
313 ± 1.0 
41.3 ± 1.1 
29.4 ± 1.4 

0.95 ± 0.05 
2.76 ± 0.28 

317 ±33 
7.7 ± 0.2 

21.5 ± 0.4 

- 8.3 

*2,000-kcal meals analyzed. 
f2.800-kcal meals analyzed. 
^Average results of laboratory analyses of homogenates for ten menus. 
^Average results of data calculated from Agriculture Handbook No. 8 for ten menus. 
^analyzed — calculated 

calculated 
**Sum of calories from protein, fat, and carbohydrate calories, using the factors 4, 9, 4 applied to contents after analysis of pro¬ 
tein, fat, and calculation of carbohydrate by difference. 
ffMean ± standard error. 
f+Obtained after bomb calorimetry. 
**Calculated ratio simplercomplex carbohydrates averaged over ten days for 25 per cent fat calories was 1.10 ± 0.08; for 35 per cent 
fat calories, 1.02 ± 0.07. 
fftFatty acids determined at Beltsville. Per cent differences between analyzed and calculated values were not calculated because the 
methods for determining total fat were different—acid hydrolysis by warf vs. c.hloroform:methano) extraction used at Beltsville. The 
latter method produced lower values for total fat. 

some food items by gas-liquid chromatography (21). 
Cholesterol values in some foods are lower than earlier 
data in Agriculture Handbook No. 8, which reflected 
total sterols and not just cholesterol. 

The small differences in total fat content (Table 3) 
in the analyzed and calculated diets were probably 
due to use of the leanest meat available to us; most 
of the visible fat was trimmed prior to cooking. 

Crude fiber in the diets per day was 5.8 gm. in the 
25-per-cent-fat-calorie diet with 2.000 kcal, and 7.4 
gm. in the 35-per-cent-fat-calorie diet with 2.800 kcal. 
In the average American diet, as calculated from nu¬ 
trients available for civilian consumption in 1970, 
daily crude fiber was 4.3 gm. for diets vrith food ener¬ 
gy value of about 3,300 kcal (22). 

In Table 4, analyzed and calculated values are 
shown also for minerals and vitamins listed in Table 
1 of Agriculture Handbook No. 8. Again, analyzed 
and calculated values are closer than anticipated in 
view of the well known variations in nutrient content 
due to source of food items, cooking methods, season, 
and length of storage and processing time, particular¬ 
ly of fruits and vegetables (23-27). Geographic loca¬ 
tion may be a particularly important source of varia¬ 

tion in mineral content (26, 28-30). Whether the dif¬ 
ferences are due to variety, cultivation practices, or 
soil is not known. 

For the major minerals, comparisons showed the 
greatest differences for calcium and phosphorus, ex¬ 
plainable in part by the method of analysis. Murphy 
el al. reported (31) that analyses of Type A school 
lunches for calcium by atomic absorption spectro- 
scopy yielded data 14 per cent higher than values 
based on analyses by emission spectroscopy. However, 
the nature and composition of the food in the homoge¬ 
nate may also influence the results of analyses. Pub¬ 
lished data (32, 33) agreed well with results of miner¬ 
al analyses from chemical, spectrometric, and atomic 
absorption procedures,' except for calcium, magnesi¬ 
um, iron, and copper where a greater variation was 
found for some materials. Recently published data of 
Watt et al. (34) show that copper values obtained by 
emission spectroscopy are more apt to be low, com¬ 
pared with other methods than for other elements 
studied to date. Differences’ in sodium may be ex¬ 
plained by the addition of salt to foods during cook¬ 
ing and by the use of margarine. In addition, varia¬ 
tions in the sodium in such food items as dairy prod- 
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Table 4: Analysed and calculated composition of daily diets containing 25 and 35 per cent calories from fat: Ten-day 
averages for minerals and vitamin* • 

constituent 25 per cent calorics from fat* 

analyzedt calculated- per cent analyzed 
diference^i per],000 

kcal 

analyzcd% 

35 per cent calories from /atf - 

calculated-S per cent analyzed 
diference'i per 1,000 

kcal 

Jlinerals 
calcium (mg.) 
phosphorus (mg.) 

iron (mg.) 
sodium (mg.) 
potassium (mg.) 

450 ± 21 ]] 
895 ± 15 

13.6 ± 0.9 
2,784 ±190 
3.992 ±115 

742 ± 15 
1207 ± 10 

14.5 ± 0.5 
2,258 ±147 
3,603 ±136 

-39.4 
-25.8 
- 6.2 
+23.3 
+ 10.8 

724 ± 53 1,061 ± 57 -31.8 254 
1357 ± 59 1,725 ± 50 -21.3 475 

18.6 ± 2.1 18.1 ± 0.8 + 2.8 6.5 
4,007 ± 248 3325 ± 181 +20.5 1,404 
4,985 ± 190 4.543 ± 177 + 9.7 1,747 

Vitamins 
vitamin A (l.U.) 

total 
preformed 

vitamin A 
beta-carotene 

thiamin (mg.) 
riboflavin (mg.) 
niacin (mg.)** 
ascorbic acid (mg.) 

8.298 7805 8.046 7815 + 3.1 4,044 12,426 ± 972 10,749 ±1,018 +15.6 4,354 

2,635 ±222 
5,663 ±777 

1.65 ± 0.13 
1.48 ± 0.05 

23.9 ± 12 
144 ± 15 

1.45 ± 0.08 
1.53 ± 0.03 

21.1 ± 0.8 
183 ± 20 

— 1.284 3,133 ± 383 — 
— 2,760 9293 ±1,041 — 

+ 13.8 0.80 2.09 ± 0.16 1.87 ± 
- 3.3 0.72 1.98 ± 0.09 2.13 ± 
+13.3 11.6 31.5 ± 1.6 27.3 ± 
-21.3 70 181 ± 18 224 ± 

+ 11.8 
- 7.0 
+15.4 
-192 

1,098 
3256 

0.73 
0.69 

11.0 
63 

*2,000-kcal meals analyzed. 
f2,800-1;cal meals analyzed. 
^Average results of laboratory analyses of homogenates for ten menus. 
^Average results of data calculated from Agriculture Handbook No. 8 for ten menus. 
fanalvzed — calculated 
--:—t—:-3- X 100. 

calculated 
][Mean ± standard error. 
••Values for niacin represent preformed vitamin without equivalents from tryptophan. 

ucts (35) added to the 35-per-cent-fat-calorie diets 
may explain further variations. Values fcr calcium 
and magnesium in fluid milk analyzed by atomic ab¬ 
sorption, reported by Feeley et al. (35), were lower 
than some values reported by others. 

Except for ascorbic acid, values for vitamins ob¬ 
tained by analysis and calculation were not too differ¬ 
ent. It is not known whether the losses of ascorbic acid 
occurred during cooking, homogenizing, storage prior 
to homogenizing, or analysis, or whether geographic 
or seasonal variations were responsible. Although 
cooking methods alone may explain variation in as¬ 
corbic acid content (36), the differences are not con¬ 
sidered of sufficient magnitude to invalidate the cal¬ 
culated data. 

Table 5 shows values for additional minerals and 
vitamins that were determined but not calculated pri¬ 
or to analysis. We are aware of some serious problems 
encountered in analyzing trace minerals, particularly 
chromium (37). Wide variations in aluminum con¬ 
tent of meals have been reported (38). Losses from 
cooking and processing, although known to occur 
(39, 40), constitute important missing information 
in our study. 

Menus were designed to meet tbe 1968 Recom¬ 
mended Dietary Allowances (41) for tbe reference 
man as calculated from tbe nutrients in Agriculture 
Handbook No. 8. As expected, tbe analyzed nutrients 
in tbe 2.800-kcal' level of the 35-per-cent-fat-calorie 
diet more nearly approximated the allowances for the 
rnajor nutrients'than riid the. 2,u00-kcal diet with_25 
per cent fat calories. Magnesium, zinc. copper._fola- 

cin, pantothenic acid, and biotin in both the 25- and 
35-per-cent-fat-calorie diets as analyzed were lower 
than either recommended levels or those in average 
American diets. However, when analyzed values were 
recalculated on a per-l,000-kcal basis (Tables 3, 4, 
and 5) and on the basis of recommended caloric levels 
for adult men and women (Table 6), there were only 
small differences, except for calcium and vitamin E 
activity, between the diets containing 25 or 35 per 
cent calories from fat. The additional calcium in the 
35-per-cent-fat-calorie diet was apparently due to the 
greater use of dairy products; the additional vitamin 
E was due to more margarine. Tocopherol contents, 
as predicted from other available data (42), were 
lower than the 1968 allowance of 30 l.U. per day for 
alpha- (80 per cent) and other (20 per cent) tocoph- 
erols prevailing before tbe study was planned. The al¬ 
lowances for tocopherol were recently revised (8) to 
12 to 15 i.u. instead of 30 l.U. By the new standard, 
Table 6 shows that the tocopherol contents of our 
diets, as well as those of Bieri and Evans (42), were 
equal to or exceeded tbe new allowances (1 mg. d- 
alpba-tocopberol = 1.5 l.U.). 

Few analyses of complete meals have been reported 
in tbe literature. Tbe papers of Murphy et al. (29-3L, 
43, 44) reporting tbe extensive analyses of Type A 
school lunches showed that goals for most of tbe nutri¬ 
ents were met by the lunches, although fat content 
was higher than desirable for some schools. Nutritive 
value of tbe lunches from laboratory analyses were 
compiared with goals, but no effort was made to com- 
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Table 5: Composition of daily diets containing 25 and 35 per cent calories from 
fat: Ten-day averages of determined data for additional minerals and vitamins not in 
Table 1 of Agriculture Handbook No. 8 

constituents 25 per cent calories from fat* 
analyzed, per analyzed, 

total kilogram per 1,000 
kcal 

35 per cent calories from fat\ 
analyzed, per analyzed, 

total kilogram per 1,000 
kcal 

Minerals 
magnesium (mg.) 
zinc (mg.) 
aluminum (mg.) 
copper (mg.) 
manganese (mg.) 
chromium (mg.) 
barium (mg.) 
strontium (mg.) 
boron (mg.) 

199 ±9} 
7.30 ±0.44 
4.95 ±1.3 
0.735 ±0.053 
3.14 ±0.42 
0.777 ±0.115 
0.331 ±0.024 
1.54 ±0.08 
1.31 ±0.09 

Vitamins 
vitamin B« (mg.) 
vitamin B« (meg.) 
pantothenic acid (mg.) 
folacin (mg.) 
biotin (meg.) 
tocopherol (mg.) 

alpha 
gamma 
delta 
total 

2.31 ±0.13 
5.55 ±0.44 
2.33 ±0.30 
0.173 ±0.008 

30.4 ±2.3 

7.6 ±0.8 
14.2 ±0.9 
4.0 ±0.2 

25.8 ±1.5 

*2,000kcal meals analyzed. 
f2.800-kcal meals analyzed. 
}Mean ± standard error. 

no 
4.02 
2.73 
0.405 
1.73 
0.428 
0.182 
0.85 
0.72 

1.27 
3.06 
1.28 
0.095 

16.8 

4.2 
7.8 
2 3 

14.2 

97 277 ±16 123 
3.56 10.87 ± 0.67 4.83 
2.41 6.15 ± 1.68 2.74 
0.358 0.995 ± 0.081 0.443 
1.53 3.69 ± 0.56 1.64 
0.379 1.171 ± 0.174 0.521 
0.161 0.399 ± 0.022 0.177 
0.750 2.44 ± 0.12 1.09 
0.638 1.68 ± 0.13 0.75 

1.13 3.20 ± 0.20 1.42 
2.70 7.32 ± 0.95 3.26 
1.14 3.11 ± 0.67 1.38 
0.084 0.239 ± 0.014 0.105 

14.8 40.0 ± 3.0 17.8 

3.7 12.9 ± 0.9 5.7 
6.9 26.9 ± 2.1 12.0 
1.9 5.6 ± 0.3 2.5 

12.6 45.4 ± 2.9 20.2 

97 
3.81 
2.15 
0.349 
1.29 
0.410 
0.140 
0.85 
0.59 

1.12 
2.56 
1.09 
0.084 

14.0 

4.5 
9.4 
2.0 

15.9 

Table 6: Analyzed nutrient composition of diets compared with 1974 Recommended 
Dietary Allowances for adult men and women 

constituents allowances for adults* analyzed valuesf 
men women 25 per cent fat calories 35 per cent fat calories 

men women men women 

food energy (kcal) 
protein (gm.) 
minerals 

calcium (mg.) 
phosphorus (mg.) 
magnesium (mg.) 
iron (mg.) 
zinc (mg.) 
copper (mg.)} 

vitamins 
vitamin A activity (l.U.) 
thiamin (mg.) 
riboflavin (mg.) 
niacin (mg.) 
ascorbic acid (mg.) 
vitamin B« (mg.) 
vitamin Bu (meg.) 
pantothenic acid (mg.)} 
folacin (meg.) 
biotin (meg.)} 
vitamin E activity (t.c.)^ 

alpha-tocopherol (mg.) 
total tocopherol (mg.) 

2,400 
56 

800 
800 
350 

10 
15 

2-5 

5.000 
1.2 
1.5 

16 
45 

2.0 
3.0 

5-10 
400 

150-300 
15 

1.800 
46 

800 
800 
300 

10 
15 

2-5 

4,000 
1.0 
1.1 

12 
45 

2.0 
3.0 

5-10 
400 

150-300 
12 

2,400 
96.2 

575 
1,144 

254 
17.4 
93 
0.939 

10.604 
2.11 
1.89 

30.5 
184 

2.9 
7.1 
3.0 

221 
38.8 

9.7 
33.0 

1,800 
723 

431 
858 
191 

13.0 
7.0 
0.705 

7,956 
1.58 
1.42 

22.9 
138 

2.2 
53 
2.2 

166 
29.1 

7.3 
24.7 

2,400 
100.4 

670 
1355 

256 
173 
10.1 
0.920 

11,495 
1.93 
1.83 

29.1 
167 

3.0 
6.8 
2.9 

221 
37.0 

11.9 
42.0 

1,800 
753 

502 
942 
192 

12.9 
73 
0.690 

8.623 
1.45 
1.37 

21.9 
126 

23 
5.1 
2.2 

166 
27.8 

9.0 
313 

•Age 51 plus; allowances for this age were chosen because average age of subjects was about fifty 
years. 
}For diets vrith 25 per cent calories from fat, values adjusted to 2,400 and 1,800 kcal from 1.878 and 

2,594 kcal. in analyzed diets. 
}.4verage amounts in daily diets; no requirements established. 
F807i alpha-tocopherol; 207c other tocopherols; ) mg. d-alpha-tocopherol = 13 lb. | 
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Table 7: Comparison of ten-day averages for calculated and analyzed composition of 
diets by paired Meat analysis 

: 

m 

nutrient 25 per cent calories from fat 
mean 

difference* 
standard 
error of 

difference 

35 per cent calories from fat 
mean standard t P 

difference* error of value 
diff erence ? 7 

calories (kcal) 
protein (gm.t 
carbohydrate (gm) 
fat (gm.) 
cholesterol (mg.) 
fiber (gm.) 
ash (gm.) 
calcium (mg.) 
phosphorus (mg.) 
iron (mg.) 
sodium (mg.) 
potassium (mg.) 
vitamin A (i.c.) 
thiamin (mg.) 
riboflavin (mg.) 
niacin (mg.) 
asrorhir acid (mg.) 

20.86 
1.11 
4.26 
3.33 
6.72 
0.27 
0.43 

25.30 
20.08 

0.63 
172.34 
107.51 
712.03 

0.07 
0.06 
0.83 

11.56 

NS 

0.005 
0.001 

NS 

0.01 
0.01 
0.025 
0.001 
0.001 

NS 

0.025 
0.01 

NS 

0.025 
NS 

0.01 
0.01 

50.80 
2.30 
6.92 
2.46 
9.68 
0.49 
1.0 

37.98 
44.74 

1.82 
216.7 

99.20 
1,096.7 

0.11 
0.073 

- 2.25 
11.74 

•Mean difference = mean of calculated minus mean of analyzed values for a ten-day period. 

pare analyzed with calculated values. 
Some studies have reported dietary analyses for 

specific nutrients for comparison with calculated con¬ 
tent of diets. Monsen et at. found (45) analyzed 
values for iron to be highly correlated with calculated 
values. Manola el al. compared (46, 47) analyzed and 
calculated values for a total diet. Their analyzed 
values for sodium and phosphorus were higher, and 
for magnesium and calcium lower, than calculated 
values; no differences were found for potassium and 
nitrogen. Although statistically significant differences 
were found, they concluded that close approximation 
could he obtained with published values for all ana¬ 
lyzed elements except phosphorus and magnesium. 
They concluded also (46) that, with the above excep¬ 
tions, published tables offer a closer estimate of die¬ 
tary values than previously reported. 

The data in Table 7 confirm the conclusion of 
Manola and Jones (46) that only a few nutrients pre¬ 
sent a problem in calculating nutrient intakes. Al¬ 
though many differences found in this study were sta¬ 
tistically significant by the paired f-test, little impor¬ 
tance can be attached to them except for calcium. Dif¬ 
ferences between values for carbohydrate are prob¬ 
ably related to the additive variations in proximate 
composition, since carbohydrate was calculated by 
difference. 

Table 8 shows the variation in composition of the 
same menus served- on Day 4 for four cycles during 
the 35-per-cent-fat-caJorie period. The largest varia¬ 
tion was in iron content. Of the remaining sixteen 
components, ten varied more than 10 per cent. How¬ 
ever, reproducibility of the analyses may be reflected 
in the comparison of values for the analyzed com¬ 
posite with the average of the four individual menus 
for Day 4. All except four of the sixteen components 
varied about 5 per cent or less. 

Comment 
Obviously, more information is needed before calcu¬ 
lated dietary intakes can be relied on exclusively to 
provide data on specific amounts of the many nutri¬ 
ents in foods eaten by participants in a research 
study. Uses and limitations of such tables have al¬ 
ready been discussed (48). However, calculations 
must always be used to provide some estimations of 
intake prior to a study, because some information 
from analyses can be obtained only during or after 
completion of the study. Certain foods can be pre¬ 
pared, analyzed, and/or frozen for later consumption, 
but fresh fruits and vegetables, milk, eggs, and so 
forth cannot, if maximum palatability of meals is to 
be maintained. Although highly desirable, the cost of 
analyses of individual foods, as well as of meals be¬ 
fore and after preparation or processing, is prohibi¬ 
tive. 

Only after better methods of analysis and more 
data are available for some nutrients can nutrients 
not included in Agriculture Handbook No. 8 be cal¬ 
culated with confidence. The updating of the Hand¬ 
book, as a result of the Nutrient Data Bank (49), will 
reflect current processing methods and fortification. 

Our purpose in chemically analyzing the meals was 
not solely to compare analyzed with calculated data. 
A thorough job would have required individual anal¬ 
yses of all food items. To repeat, our primary purpose 
was to learn, as accurately as possible, the nutrient 
composition of what our subjects ate. As a bonus, we 
gained added confidence in our calculations. The 
questions that remain about the differences in results 
that may have been produced by inadequate methods 
show the massive effort needed by the food industry, 
in cooperation with government agencies, universi¬ 
ties, agricultural experiment stations, and all food and 
nutritional scientists, to answer vital questions about 

/ 
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Table 8: Results of analyse* of Day 4 for each of four cycle* of diets containing 35 per 
cent calories from fat, 2,800 kcal: Ranges and deviation* from mean* 

nutrienu in diets mean of 
four cycles 
of Day 4 

ranges in 
four cycles 

of Day 4 

per cent 
deviation 

from average 
of four days 

analyzed 
composite 
for Day 4 

per cent 
deviation ■ 

of average of 
four cycles 

vs. composite 

food energy (kcal)* 
total protein (gm.) 
carbohydrate (gm.)# 
total fat (gm.) 
cholesterol (mg.) 
fiber (gm.) 
ash (gm.) 
calcium (mg.) 
phosphorus (mg.) 
iron (mg.) 
sodium (mg.) 
potassium (mg.) 
vitamin A (i.d.)H 
thiamin (mg.) 
riboflavin (mg.) 
niacin (mg.) 
ascorbic acid (mg.)** 

2,791 
112.1 
318.0 
87.5 

201 
6.6 

23.9 
784 

1.288 
13.3 

5.444 
4.544 

13,957 
2.72 
2.38 

33.1 
166 

2,976 
118.2 
341.9 
94.4 

265 
8.0 

27.6 
824 

1.499 
272 

6.240 
5.526 . 

18329 
2.99 
2.68 

36.9 
184 

•Analyzed by bomb calorimetry. 
fMean rt standard deviation, 
ideviation in analvzed values 
-7~- X 100. 

composite 
#100 — (total fat + protein + ash + fiber + moisture) (carbohydrate by difference). 
^Preformed vitamin A plus beta-carotene. 

•♦Reduced plus dehydroascorbic acid. 

optimal nutrient intakes for human beings. 
Although the calcium comparisons are of concern, 

it was gratifying to find results of the nutrient 
analyses were as dose as they were to calculated data. 

The message to dietitians, nutritionists, and others 
involved in formulating fat- and cholesterol-controlled 
diets is that these diets can be derived from foods 
readily available on the open market. Except for a 
few nutrients, such diets can he nutritionally ade¬ 
quate for those most in need of them. Whether the 
low levels of some nutrients observed on chemical 
analysis are low because of inadequate analytical 
methods is not known. More detailed information on 
the reasons for the differences in the calcium content, 
in particular, is needed. 

Since the preparation of this manuscript, Head et 
al. reported (50) lower calcium values for analyzed 
type A lunches than for calculated values. As they 
suggested, if these differences are real, some consid¬ 
eration might be given to the use of a correction 
factor applied when calculated values are used exclu¬ 
sively for this nutrient. 

Summary 
In a dietary study conducted to evaluate the effects 
of low-fat, low-cholesterol diets on the reduction of 
blood lipids in man, meals were analyzed for proxi¬ 
mate composition, ten vitamins, fourteen minerals 
and trace minerals, fatty acids, tocopherols, and 
cholesterol. \ alidity of the calculated nutrient com¬ 
position of the diets was assessed by comparing cal¬ 

culated with determined values. Comparisons were 
also made of the determined values with 1974 Rec¬ 
ommended Dietary Allowances. Analyzed values and 
those calculated from Agriculture Handbook No. 8 
were exceptionally close, except for calcium. By 
analvsis, on a per-kiloaram basis, the 35-per-cent-fat- 
calorie diet more nearly met the Recommended Die- 
tary Allowances for most of the nutrients than did the 
2b-per-cent-iat-caIorie diet. However, on a per-1.000- 
kcal basis, there were few differences between nutri¬ 
ents in diets with the two levels of fat calories. 
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perspectives in nutrition 

Nutrition imbalance and angiotoxins as dietary 
risk factors in coronary heart disease1,2 

Fred A. Kummerow 

ABSTRACT Imbalancing nutritionally adequate diets with an excessive amount of fat calories 
and cholesterol has obscured the fact that intimal thickening occurs spontaneously in time on low- 
fat cholesterol-free diets during the aging process, and that intimal thickening can be accelerated 
by dietary angiotoxic “risk factors.” Electron microscopy of arterial tissue from animal models 
identified degenerated smooth muscle cells in the fetus from sows kept on low-fat cholesterol-free 
diets. After birth, the degenerated smooth muscle cells increased in number with age. The presence 
of angiotoxic “risk factors” such as oxidized cholesterol and vitamin D3 (cholecalciferol) in the diet 
of such animal models increased the frequency of smooth muscle cell death in their arteries. Two 
types of pathology could be developed in the thoracic aorta by continuous or short term feeding of 
12.5 times more vitamin D than normally present in commercial rations: I) a diffuse fibroelastic 
intimal thickening in the thoracic aorta (arteriosclerosis) with no evidence of lipid deposition by 
continuous feeding of vitamin D or 2) an intimal thickening in the thoracic aorta and intimal 
thickening with foam cells and extracellular lipid deposits (atherosclerosis) in the coronary arteries 
after a short period of supplemental vitamin D followed by 3 to 4 months of supplement-free diets. 
These two types of arterial damage were identical to that in the plugs of thoracic aorta obtained as 
a by-product of elective coronary bypass surgery. Although all of the possible sources of oxidized 
cholesterol in the diet have as yet not been identified, laboratory studies have identified oxidized 
cholesterol as an angiotoxic factor. Since population groups that consume less vitamin D-supple- 
mented foods, less deep fat fried cholesterol-containing foods, and less hydrogenated fats have a 
lower incidence of coronary heart disease than Americans, it seems judicious for food processors 
to reduce these previously unconsidered risk factors to a minimum. This could be done by 
eliminating vitamin D2 and D3 from all vitamin supplements, from all food and cereal products 
and from the diet of livestock 1 month before they were killed so that the intake of vitamin D is no 
larger than the 400 IU/quart in milk which is necessary to prevent rickets in children. Deep fat 
fryers, which are kept at almost 200 C for 24 hr/day, could perhaps be replaced with microwave 
ovens in fast food chain outlets. Processors could hydrogenate vegetable oils to a minimum irons 
fatty acid content and rearrange this fat with polyunsaturated fats to produce high polyunsaturated 
fats trans-free margarines and shortenings. Am. J. Clin. Nutr. 32: 58-83, 1979. 

The recommendations in regard to diet 
that were made in 1970 in the Report of 
Inter-Society Commission for Heart Disease 
Resources (1) have recently been incorpo¬ 
rated into the first report entitled Dietary 
Goals for the United States by the United 
States Senate Select Committee on Nutrition 
and Human Needs (2). Seven recommenda¬ 
tions were listed in this report: 1) Increase 
consumption of fruits and vegetables and 
whole grains, 2) Decrease consumption of 
meat and increase consumption of poultry 

and fish. 3) Decrease consumption of foods 
high in fat and partially substitute polyunsat¬ 
urated fat for saturated fat. 4) Substitute non¬ 
fat for whole milk. 5) Decrease consumption 
of butterfat, eggs, and other high cholesterol 
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Research Foundation, Urbana-Champaign, Illinois. 

Supported by National Institutes of Health grants 
H-1819, HTS-5368, HL-14273, HL-15504, the Illinois 
Heart Association, the National Dairy Council, and the 
Wallace Genetic Foundation. 
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sources. 6) Decrease consumption of sugar 
and food high in sugar content. 7) Decrease 
consumption of salt and food high in salt 
content. 

These goals were projected to decrease fat 
consumption from 42 to 30% and increase 
carbohydrate consumption from 46 to 58% 
with no change in protein consumption. Fur¬ 
thermore, cholesterol consumption was pro¬ 
jected to decrease from 600 to 300 mg per 
capita a day. It may be possible to decrease 
fat consumption by eliminating from the diet 
high fat foods, such as fried foods, and in¬ 
crease grain consumption. However, it is im¬ 
possible to lower cholesterol intake to 300 
mg/day and keep the protein level at 12% 
because vegetable protein food items in quan¬ 
tity large enough to supplanfcholesterol-con- 
taining protein sources, such as meat (pri¬ 
marily beef), milk, cheese and eggs, are not 
available for purchase in the United States. 
Poultry and fish contain as much cholesterol 
as beef. The limitations that are imposed on 
these recommendations by agriculture and 
technology and individual variations have 
not been fully considered. Furthermore, the 
subtle changes that occur in the coronary 
arteries and the heart muscle, during the nor¬ 
mal aging process, have not been elucidated 
thoroughly enough to warrant adopting of 
the radical change in diet implied under point 
5). However, technology could be altered to 
improve the nutrition of the foods available 
to all Americans. These alterations in tech¬ 
nology are discussed in this paper. 

A high protein diet is necessary for 
population groups on high fat diets 

The complete protein that is furnished by 
meat, milk, cheese, and eggs is necessary to 
the in vivo synthesis of the various apopro¬ 
teins that carry the excessive level of fat 
(lipid) in the blood as serum lipoproteins in 
population groups on high fat diets. The liver 
incorporates the preformed cholesterol in 
meat, milk, cheese, and eggs into lipoproteins 
or synthesizes the equivalent of six times 
more cholesterol into lipoproteins each day 
(3) than the 300 mg of dietary cholesterol 
recommended as a daily maximum in the 
Dietary Goals (2). The approximately 1800 
mg of cholesterol that is made available by 
the liver every day is believed to be necessary 

to the normal structure and function of every 
cell membrane in the body. Goldstein and 
Brown (3) believe that most of the specialized 
cells in the body have either lost the ability to 
synthesize cholesterol or synthesize choles¬ 
terol too slowly to meet the structural or 
metabolic need. 

The Dietary Goals do not emphasize the 
need for restricting total calorie intake. A diet 
excess in calories from either carbohydrate or 
fat would only result in the synthesis of more 
fat and cholesterol in vivo than would a diet 
of meat, milk, cheese, eggs, fruits, vegetables, 
and cereals in an amount that meets nutri¬ 
tional need (4). The recommendations that 
were listed under the Dietary Goals were 
based on the hypothesis (3) that the amount 
of cholesterol in the low density lipoprotein 
(LDL) of human serum seems to reflect sus¬ 
ceptibility to coronary heart disease (CHD). 
As food products of animal origin, such as 
meat, milk, cheese, and eggs, contain choles¬ 
terol and as preformed cholesterol is absorbed 
from the intestinal tract, it was assumed that 
a decreased consumption or elimination of 
some of these food items from the diet would 
result in a lower concentration of cholesterol 
in the serum (5, 6). 

Americans have consumed approximately 
600 mg of cholesterol per day since 1909, the 
date that food consumption data first became 
available (Table 1). This level of cholesterol 
consumption is higher than for some popu¬ 
lation groups with less CHD than Americans 
(1). On the other hand, some population 
groups (7), such as rural Romanians, have 10 
to 20 times less CHD than Americans and yet 
consume 300 mg more cholesterol per day 
than Americans (Table 2). For example, rural 
Romanians consume approximately 900 mg 
of cholesterol from their major calorie 
sources; Americans consume approximately 
600 mg of cholesterol per day from these 
sources. Yet, rural Romanians have a CHD 
rate of only 0.3/1000 per year as compared 
to 6/1000 per year for Americans. If popu¬ 
lation groups exist that consume more pre¬ 
formed cholesterol and yet have a lower se¬ 
rum cholesterol level and a lower rate of 
CHD than Americans, there must be other 
factors than cholesterol in the diet of Ameri¬ 
cans that increase the serum cholesterol level 
and the rate of CHD. 

Would the seven recommendations that 

0? 0 
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TABLE 1 
Annual per capita consumption of 
animal food products 

Year 

1909 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Meat Poultry Fish Eggs Dairy products Animal fat 

Pounds Pounds Pounds Pounds Pounds Pounds 

Pounds .. °f. Pounds °f Pounds .. °f. Pounds .. °f. Quarts .. °f. Pounds ,. °f - 
linoieic linoletc unoletc iinoleic linoletc linoletc 
acid" acid" acid" acid* acid* acid" 

146.6 0.70 
146.9 0.71 
145.9 0.70 
147.1 0.71 
152.0 0.73 
155.7 0.75 
148.3 0.71 
151.4 0.73 
158.3 0.76 
162.4 0.78 
161.4 0.77 
164.6 0.79 
170.0 0.82 
166.5 0.80 
154.6 0.74 

15.9 0.38 
34.6 0.83 
37.8 0.90 
37.4 0.90 
37.9 0.91 
38.9 0.93 
41.3 0.99 
44.3 1.1 
46.2 1.1 
45.8 1.1 
47.8 1.1 
50.1 1.2 
50.3 1.2 
52.5 1.3 
50.5 1.2 

13.9 0.47 
13.2 0.45 
13.7 0.47 
13.6 0.46 
13.7 0.47 
13.5 0.46 
13.8 0.47 
13.9 0.47 
13.6 -0.46 
14.0 0.48 
14.2 0.48 
14.8 0.50 
14.4 0.49 
15.3 0.52 
15.6 0.53 

35.1 0.63 
42.5 0.76 
41.7 0.75 
41.4 0.75 
40.4 0.73 
40.4 0.73 
39.8 0.72 
39.7 0.71 
40.6 0.73 
40.1 0.73 
39.3 0.71 
39.5 0.71 
39.9 0.72 
39.0 0.70 
37.2 0.67 

178 0.18 
238 0.24 
235 0.24 
235 0.24 
234 0.23 
235 0.24 
234 0.23 
234 0.23 
230 0.23 
231 0.23 
230 0.23 
226 0.23 
228 0.23 
228 0.23 
229 0.23 

12.4 
7.5 
7.4 
7.3 
6.9 
6.9 
6.4 
5.7 
5.5 
5.7 
5.4 
5.3 
5.1 
4.9 
4.8 

0.43 2.8 
0.26 3.3 
0.26 3.3 
0.26 3.3 
0.24 3.3 
0.24 3.4 
0.22 3.3 
0.20 3.4 
0.20 3.5 
0.20 3.5 
0.19 3.5 
0.19 3.6 
0.18 3.6 
0.17 3.7 
0.17 3.5 

Total 
choles¬ 
terol" 

545 
614 
563 
609 
610 
616 
602 
607 
623 
628 
633 
628 
639 
631 
600 

° Calculations of pounds of linoieic acid based upon assumption that amount of linoieic acid in certain foods has 
not changed over the past 60 years. (Fat Content and Composition of Animal Products, The National Research 
Council, December, 1974). ° Mg/day as calculated from the total per capita intake of each food item and its 
cholesterol content (J. Am. Oil Chem. Soc. 27: 414, 1950. (Am. J. Clin. Nutr. 30: 664, 1977.) 

were listed in the Dietary Goals for the 
United States decrease serum cholesterol 
levels and decrease the rate of CHD? Data 
obtained with animal models indicate that 
decreasing protein, vitamins, and mineral in¬ 
take (which would result from a decrease in 
the consumption of meat, milk, cheese, and 
eggs) stunted growth, increased serum cho¬ 
lesterol levels (8), and increased the incidence 
of atherosclerosis the cause of 90% of all 
coronary heart disease (9). Swine supple¬ 
mented with either animal or vegetable fat 
had a higher serum cholesterol level and a 
higher incidence of atherosclerosis than swine 
on the basal unsupplemented diet. Further¬ 
more, Rhesus monkeys fed a diet of com¬ 
monly available food items in an amount 200 
cal/day higher than the amount considered 
prudent (10) had higher serum cholesterol 
levels and more atherosclerosis than those on 
the nutritionally optimum diet for this animal 
model (Table 3). In the American diet, high 
calorie food items, such as potato chips and 
french fries, serve the same role as fat added 
to the diet of experimental models. That is, 
they imbalance the diet of animal models and 
thus increase serum cholesterol levels and the 
incidence of atherosclerosis. 

Technical difficulties involved in 
implementing the dietary goals 

That better nutrition would lead to better 
health is beyond dispute. What is under dis¬ 
pute is how to reach this goal. Nutritionists 
would commend the recommendation to in¬ 
crease the consumption of fruits and vegeta¬ 
bles and of whole grains. 

A recommendation to increase the con¬ 
sumption of fruits, vegetables, and grains was 
made because these food items furnish fiber 
to the diet and fiber reduces the amount of 
fat absorption from the intestinal tract in a 
diet high in fat calories such as the American 
diet (11, 12). These food items also supply 
vitamins and minerals to the diet and vege¬ 
tables and fruits are low in fat content. It 
would be desirable to consume more whole 
grains. However, milling processes will have 
to be changed before acceptable whole grain 
products or their milled products are avail¬ 
able to human consumption (13-17). The 
byproducts will have to be freed of fat in 
order to stabilize them against oxidation and 
then either sold separately or recombined 
with the main milled fraction. 

In the American diet, the major fraction of 
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grain is consumed as bread made from de- 
hulled and degermed grain in order to en¬ 
hance its keeping quality. To increase the 
consumption of bread made from whole grain 
would require a degree of cooperation be¬ 
tween the grain processor, the Food and Drug 
Administration and the baker that does not 
exist today. 

A decreased consumption of red meat (pri¬ 
marily beef), and an increased consumption 
of poultry and fish, was recommended be¬ 
cause beef fat contains less polyunsatured fat 
than poultry or fish. Disappearance data 
available from the United States Department 
of Agriculture (Table 1) indicates that both 
beef and poultry consumption has increased 
while fish consumption has remained station- 

TABLE 2 
Food consumption in the United States as 
compared with rural Romania 

ary at 15 pounds/capita per year since 1909. 
Calculations based on disappearance data in¬ 
dicates that meat consumption has increased 
by 8 pounds since 1909. As chicken consump¬ 
tion has tripled and chicken fat contains more 
linoleic acid than beef fat, the actual con¬ 
sumption of linoleic acid from animal protein 
sources has increased from 2.8 to 3.5 pounds/ 
capita per year. More fish could be made 
available through fish farms, but the market¬ 
ing technology has been too risky to attract 
the capital investment that would be required 
(18). 

The recommendation that the consump¬ 
tion of saturated fat from animal fat sources 
should be decreased and the polyunsaturated 
fat from poultry and fish should be increased 

Per 
capita/yT* 

per 
capita/day 

Linoleic 
acid per 

capita/day' 

Per 
capita/yr" 

Cholesterol 
per 

capita/day 

Linoleic 
acid per 

capita/day 

Bread* 75 lb 
Sugar (total) 102 lb 
Sugar 23 lb 

(as soft drinks) 
Hydrogenated 

Vegetable fat 
(shortening) 

Unhydrogenated 
vegetable oil* 

Margarine'' 
Butter 
Lard 
Milk 
Beef 
Poultry 
Fish 
Eggs (no.) 
Average intake per capita/day 

from above items 
Average protein intake/capita* 
Average fat intake/capita* 
Average calorie intake/capita* 
Average serum cholesterol level 

rate of myocardial infarction 

14 lb 

141b 

101b 
6 lb 
5 lb 

229 qt 
154 lb 
50 lb 
15 lb 

279 

1.2 

9.2 

281 lb 
32 lb 
0 

0 

201b 

21b 
12 lb 

8 lb 
101 qt 
68 lb* 
221b* 

7 lb* 
1141 

0.7 

13.1 

69.1 g 
138.4 g 

2088 
203 mg ml* 
6/1000 

73.9 g 
105.3 g 
2159 

160 mg' 
0.3/1000 

° Consumption data on the United States from Dietary Goals for the United States Select Committee on Nutrition 
and Human Needs, United States Senate, February, 1977. Consumption data for Romania from Dr. Pitea 
Pavel. 6 Calculated from data in J. Am. Oil Chem. Soc. 27: 414, 1950. c Calculated from data in Composition 
of Foods. United States Department of Agriculture Handbook no. 8, Dec., 1963. * Calculated for bread containing 
2% lard. ' Values calculated for com oil. 'Calculated for margarine composed of all vegetable fat, principally 
hydrogenated. * Assuming the proportions of beef, poultry, and fish consumed in Romania are the same as in the 
United States. * Calculated from data in H. J. Heinz Company, Nutritional Data. * J. Am. Oil Chem. Soc. 27: 
414, 1950. ' Results of survey in seven villages in Transylvania, Romania in 1962, courtesy of Dr. Pitea Pavel, 
Institute of Public Health and Medical Researches, Cluj, Romania. 
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was based on the influences of such fats on 
serum cholesterol levels when they were 
tested as a single fat source in a liquid formula 
diet consisting of the test fat (19), sugar, and 
skim milk powder (Fig. 1). Fats of high poly¬ 
unsaturated (linoleic) fatty acid content low¬ 
ered the serum cholesterol level while fats of 
low linoleic acid content increased serum 
cholesterol levels. However, the diet of man 
contains both saturated and unsaturated fats. 
When a simulated mixture of fats based on 
fat disappearance data (20) was tested, the 
serum cholesterol level was not significantly 
different from an animal model fed com oil. 
An increase in the protein level of the (21, 22) 
diet also depressed serum cholesterol levels 
(Fig. 2). For example, chickens fed a diet of 
low energy to protein ratio had lower serum 
cholesterol levels than chickens fed a high 
energy to protein ratio (22). 

How well protein can be utilized generally 
is expressed as biological value, which rep¬ 
resents the percentage of the protein nitrogen 
absorbed from food retained by the human 
body for growth and maintenance (23-25). 
Whole human milk is, expectedly, at the top 

of the list, with a biological value of 95. 
Whole egg is nearly equivalent (biological 
value = 94) and is used as the standard when 
other foods are considered. Whole cow’s milk 
has a value of 90. Some other values are 
shown in Table 4. Egg white, the principle 
ingredient in commercial egg substitute (26), 
has a biological value of only 83, considerably 
below that of whole egg. Soybean meal, 
wheat germ, and whole rice each have values 
of 75, while dried peas and beans are far 
down the list with a value of just 40. 

Protein foods have also been considered in 
terms of digestibility by humans (27). Again, 
the best protein for human utilization and 
digestibility is from egg and milk. True di¬ 
gestibility of these proteins for adults is 97%, 
compared, for example, with 84% for pol¬ 
ished rice, 79% for whole wheat, and 78% for 
soybeans. The digestibility of a mixed diet 
appears to fall (from about 92 to 85%) as 
large amounts of fruits or vegetables are 
added to the diet. Generally, the digestibility 
for whole-grained cereals and vegetables may 
be in the range of 85%, and refined cereals in 
the range of 90% (28). Furthermore, proteins 

% DIFF 

FIG. I. The relationship of the iodine value of various fats to the serum cholesterol level in chicks fed low (E/P 
34) and high (E/P 11) protein diets with deviations in mg/100 ml from chicks fed com oil at an E/P ratio of 34. (Am. 
J. Clin. Nutr. 8: 62, 1960). 
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FIG. 2. The relationship of dietary protein level of the serum cholesterol level in mg/100 ml in chicks fed two 
composite fat mixtures as compared with chicks fed com oil. At the higher protein level (E/P =11), the simulated 
fat mixture based on consumption data in 1921 provided for a lower serum cholesterol value than the mixture based 
on consumption data in 1956, even though the former contained more animal fat. As in the National Diet Heart 
Study, the irons fatty acids in the higher percentage of margarine and shortening in the 1956 simulated mixture 
prevented as high a decrease in serum cholesterol levels as the 1921 mixture. (Am. J. Clin. Nutr. 8: 62, 1960). 

decrease in ability to be utilized as the 
amount in the diet approaches the minimal 
amount needed (29, 30). 

In the American diet meat, milk, cheese, 
and eggs furnish the essential amino acids 
that are necessary for the synthesis of tissue 
and the serum apoproteins which carry the 
serum lipid as serum lipoprotein. The lipo¬ 
proteins have been divided into five classes: 
chylomicrons, very low density lipoproteins 
(VLDL), LDL, high density lipoproteins 
(HDL), and very high density lipoproteins. 
The percentage of lipid components gradu¬ 
ally decreases, from 90% in the VLDL to 
approximately 50% in the HDL fraction or 
class (Table 5). Each lipoprotein class is het¬ 
erogeneous with respect to its apoprotein con¬ 
stituents (Table 6). ApoA refers to the apo¬ 
proteins that are primarily, but not exclu¬ 
sively, found in HDL. ApoB is the major 
apoprotein of LDL, but also comprises about 
35% of the protein in VLDL. ApoC repre¬ 
sents a group of proteins originally described 
in VLDL, but which are also present in HDL 
(31). 

The apoproteins that have been sequenced 
to date (Table 6) contain varying numbers of 
the essential amino acids interspersed among 
the amino acids that can be synthesized in 
vivo. Their arrangement may be important to 
their lipid carrying capacity (32). Approxi¬ 
mately 50% of the amino acids in the apopro¬ 
teins cannot be synthesized in vivo and must, 
therefore, be furnished in the daily diet. An 
unbalanced dietary amino acid level can in¬ 
crease serum cholesterol levels (33). For ex¬ 
ample, chicks kept for 7 days on a diet con¬ 
taining synthetic amino acids plus 1.38, 1.74, 
or 2.82% arginine had serum cholesterol 
levels of 120, 103, and 125 mg/100 ml, re¬ 
spectively. Similar differences in serum cho¬ 
lesterol levels were noted after the deletion or 
excess addition of serine, alanine, leucine, 
lysine, proline, or methionine. The type of 
animal model also seems important; a com¬ 
plete protein such as a high level of casein 
seems more atherogenic to rabbits than soy¬ 
bean protein (34). The serum cholesterol level 
may, therefore, be as dependant on the 
amount and quality of dietary protein as on 
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the sources and dietary level of fat and cho¬ 
lesterol that have been used in previous ex¬ 
perimental designs. 

The seven recommendations that were 
listed in the Dietary Goals do not mention to 
the consumer the names of the foods “high 
in fat” nor does the consumer have any con¬ 
trol over the composition of culinary fats, 
such as margarines, shortenings, and frying 
fats. Foods high in fat, such as potato chips 
and french fries, were not in nationwide com¬ 
mercial existence in 1909. Today, potato 
chips are routinely served with sandwiches in 
most restaurants and french fries are as much 
a part of the fast-food chains aS the ham¬ 
burgers they serve. That high fat foods are 
popular and profitable is shown by the rapid 
increase in doughnut and pizza shops. All of 

the fried food items provide an overabundant 
amount of calories from saturated fats. 

The major share of these food items are 
fried in an especially prepared heat stable 
hydrogenated vegetable fat which contains 
less than one percent linoleic acid (polyun¬ 
saturated fats (PUFA)). Although animal fats 
have been considered the main source of 
saturated fats, they contain more PUFA than 
frying fats of which more than 600 million 
pounds are consumed each year, or more 
than all of the com oil produced in the United 
States. The intake of visible animal fats (but¬ 
ter, tallow and lard) has decreased from 21.9 
in 1950 to 10.2 pounds/capita per year in 
1975. On the other hand, the intake of vege¬ 
table fat has increased from 24.0 to 43.1 
pounds/capita per year during the same time 

TABLE 4 
Comparison of biological value and digestibility of protein sources 

Food Biological 
value" Digestibility* NPU egg./ 

NPU food 
Safe 
level" 

Safe 
level 
1401b 
adult 

63.6 kg 

Egg, whole 
Milk, cow’s, whole 
Rice, whole 
Rice, polished 
Rice, experimental 

measurements 
Soybean meal 
Wheat, whole 
Soybean curd 
Soybean protein 
Peanut protein 
Peas, dried 

0.94' 
0.90' 
0.75' 

0.75' 
0.67' 
0.65* 
0.64* 
0.59* 
0.40' 

0.97' 
0.97'' 

0.84' 

0.78 
0.7^ 
0.96* 
0.88*-0.95' 
0.95* 
0.85' 

0.91 
0.87 

1.00 
1.05 

%/kl/day 

0.58 
0.61 

1.1 70 

“ Biological value = N retained by body/N absorbed. 6 Digestibility = N absorbed/N intake. * NPU = 
biological value X digestibility. d Safe level of protein = safe level of egg/milk protein x net protein utilization of 
egg/milk/net protein utilization of other food. ' Wooster, H.A., Jr., Nutritional Data, Pittsburgh: H.J. Heinz Co., 
1954. 'PAG Bulletin, vol. V, no. 3, September, 1975. (Protein-Calorie Advisory Group of United Nations 
System). * Chiu, W-C. L. Thesis, University of Illinois, Urbana, Illinois, 1950. 
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Composition of lipoproteins 
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1 Unesterified fatty acid. ° Very high density lipoproteins. 
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TABLE 6 
Amino acids in human serum lipoprotein 

KUMMEROW 

Essentia] 

amino 
acids 

Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Threonine 
Tryptophane 
Valine 
Total 

Non essential 
amino acids 

Alanine 
Arginine 
Aspartic Acid 
Glutamic Acid 
Glycine 
Histidine 
Half-cy stine 
Proline 
Serine 
Tyrosine 

Total 
Grand total 

Arginine- 
rich* 

19 

10 

18 

12 

28 

10 

10 

32 

12 

31 

10 

10 

11 

896 

Chylomicrons 
VLDL‘ 

Major 

14 
661 

1003 

VHDL' 

ApoB, ApoC-1, ApoC-II, ApoC-III 
ApoB, ApoC-1, ApoC-II, ApoC-III, 

arginine-rich protein 
ApoB 
ApoA-I, ApoA-II 

ApoA-I, ApoA-II 

Minor 

ApoA-l, ApoA-II 
Thin-line protein, ApoA-I, ApoA-II 

ApoC-1, ApoC-II, ApoC-III, thin-line 
protein, arginine-rich protein 

fragments from the high-density apolfpoprotein gluLLe I BkS, chara«en“tlon of the cyanogen bromide 
Momsett, H. J. PownaU and A M GottohS™ Z h Bl0chf.m,str>' 12: 3866, 1973. * Jackson R. L„ J D 
Chem. 248: 5218, 1973. ' Jackson, R l’ O D Taumof rT'* hpoPr°tem’ aP°lipoprotein glutamine II. J. Biol 

r. Comparattve studies on plasma iow denSty lipopromms^^’a H Ga"^her' R F H^and A. M. Gotto! 
1976. Jackson, R. L„ J. T. Sparrow, H. N Baker J D Mori! , nT B,ochera- Physiol. 53b: 245, 
pnmary structure of apolipoprotein-serine. J. Biol Chem £9 53S 974 ' D;Jaumo" and A. M. Gotto, Jr. The 

C^S^C 

l2ani29°; t°H0; “ 

1973. ‘VHDL, very high denshy hp^protei^!^ °f thC P'aSma lipoPro,ein FEBS Lett" “S 

period (35). Approximately two-thirds of 
those 43 pounds of vegetable fat was hydro¬ 
genated and sold as shortening or margarine. 
On the basis of per capita intake and per¬ 
centage composition, the present 112 
pounds/capita consumption of margarine 
furnishes more saturated fatty acids (palmitic 
and stearic acids) than butter or 2.03 and 1.95 

pounds/capita. Furthermore, shortenings at 
17.3 pounds/capita furnish to the American 
diet more saturated fat than meat or 3.68 and 
3.59 pounds/capita. 

Nutritionists would applaud including 
more fluid milk in the diet, as a glass of milk 
provides protein, minerals, and vitamins. A 
glass of soft drink supplies only unneeded 
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TABLE 7 
Comparison of total saturated and 
unsaturated fatty acids, in 
soft and hard fats° 

Source 
of fat 

Saturated 

C18:2 

Hard fat 
Milk fat 
Human milk fat 
Human body fat 

Soft fat 
Safflower oil 
Cottonseed oil 
Com oil 
Palm oil 

° Dairy Lipids and Lipid Metabolism, (Chapt. 6), 
Westport, Conn.: Avi Publishing Company, Inc., 1968. 

calories at a higher cost than a glass of milk. 
Nonfat milk contains less fat than whole milk 
or less than 1 and 3.5%, respectively. How¬ 
ever, the difference in calories between a glass 
of nonfat milk and a glass of whole milk is 80 
calories, or the amount of fat equivalent to 
four large potato chips. From a nutritional 
point of view, it would be more judicious to 
drink the whole milk and eat four less potato 
chips at the noon luncheon. Milk fat contains 
only 3% more saturated fatty acids less than 
Ci6 in chain length and approximately the 
same amount of Ci6 and Ci8 saturated fatty 
acids as human milk fat (Table 7). The fat in 
the whole milk supplies the essential fat sol¬ 
uble vitamins, vitamins A, D, and E. The fat 
in potato chips supplies nothing but un¬ 
needed calories. 

The greatest error in the Dietary Goals for 
the United States rests in the recommenda¬ 
tion to decrease the consumption of “butter, 
eggs, and other high cholesterol sources” be¬ 
cause it links heart disease with eating our 
best sources of protein, which are eggs, meat, 
and dairy products. In order for the protein 
intake to remain at its present level of 12% of 
the total diet, a source of vegetable protein 
food items equivalent to approximately 30 
pounds of complete protein per capita would 
have to become available to replace meat and 
eggs in the diet. Less than 2 pounds/capita of 
soybean protein is presently being consumed 
as a part of already acceptable food items, 
such as bakery and meat products. Unless 
entirely new food products can be developed 

to take the place of meat and eggs, there is 
little likelihood that the consumption of veg¬ 
etable protein intake can be increased fifteen 
times. The production of all nuts, including 
peanuts, is also only 2 pounds/capita per 
year. Furthermore, the climate is too severe 
to grow pecan, almond or walnut trees on a 
commercial scale on the Midwest farmland 
that now supplies the com and soybean for 
animal protein production. Therefore, there 
is no acceptable way, at present to convert 
the protein in com and soybeans into food 
items that are suitable to the American palate. 

Butter is a fat source and not a protein 
source as shown by the fat, protein and cho¬ 
lesterol composition of these basic food items 
(Table 8). Butter contains less than 5% lino- 
leic acid. However, Americans are not defi¬ 
cient in linoleic acid (PUFA) (36). The per¬ 
centage of linoleic acid in the erythrocytes 
(red blood cells) of patients in Bulgaria, a 
country with a lower coronary heart disease 
rate than the United States, indicated no 
significant difference from patients in Amer¬ 
ican hospitals (Table 9), nor from Americans 
with no apparent signs of heart disease. The 
linoleic acid content of erythrocytes can be 
increased by including a source of PUFA in 
the diet or decreased by including a saturated 
fat in the diet (37). 

To reduce salt consumption could mean 
using the salt shaker at the table less often. 
However, the major source of excess salt is 
provided by potato chips, salted peanuts, piz¬ 
zas, salted snack foods, and salt preserved 
vegetables, such as sauerkraut and pickles. 

The furor oyer the banning of saccharin in 
noncalorie soft drinks should alert the Select 

TABLE 8 
Fat, protein, and cholesterol in 100 g of butter, 
eggs, cheese, meat, and milk 

Food item Fat" 
Choles¬ 
terol6 

Butter 
Eggs (whole) 
Cheese (cheddar) 
Meat (chuck) 
Milk (whole) 

° Wooster, H. A., and F. C. Blanck. Nutritional Data, 
H. J. Heinz and Co. 1950. * Lange, W. Cholesterol, 
phytosterol and tocopherol content of food products and 
animal tissue. J. Am. Oil Chem. Soc. 27: 414, 1950. 
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TABLE 9 
Comparison of the mixed fatty acid compositions of lipids extracted 
from the red blood cells of Americans, Finns, 
Bulgarians, and rural Romanians 

Fatty acid Americans Finns Bulgarians’ Romanians’ 

Palmitic 
Stearic 
Oleic 
Linoleic 
Arachidonic 
Average Irons acids 

29.9 ± 2.9 
14.2 ± 0.2 
24.5 ± 1.9 
13.7 ± 0.2 
9.8 ± 0.5 

2.0 

* 

25.22 ± 4.2 
11.54 ± 0.74 
13.22 ± 1.6 

10.9 ± 1.8 
8.48 ± 0.7 

2.6 

34.5 ± 3.0 
12.0 ± 0.5 
30.6 ± 2.0 
11.3 ± 2.1 
7.9 ± 2.7 
Trace 

31.8 ± 1.8 
19.8 ± 0.9 
17.7 ± 0.3 
13.0 + 0.6 
12.2 + 0.1 

0.0 

° Courtesy of Dr. Peter Ilinov, Institute of Nutrition, Sofia, Bulgaria, who is presently redoing samples on a 
column packed with 15% OV-275 coated on 100/120 mesh Chromosorb P, AW-DMCS (Supelco, Inc.). “ Samples 
from Romania obtained through the courtesy of Drs. M. Cucuianu and T. Popescu, Clinica Medicala I. Cluj, Str. 
Clinicilor 3, Cluj, Romania. 
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Committee of the Senate on Nutrition that 
Americans have a “sweet tooth” and that it 
is difficult to decrease sugar consumption. 
The data cited by the committee (2) indicates 
that household consumption of sugar has ac¬ 
tually decreased from 52.1 pounds/capita in 
1909 to 24.7 in 1971 and a further decrease in 
household use is unlikely. The greatest in¬ 
crease in sugar consumption was due to soft 
drinks which increased from 3.5 pounds in 
1909 to 22.8 pounds in 1971. Diet conscious 
consumers are aware that a 12-ounce bottle 
of soft drink furnishes 120 cal and so they are 
now spending a total of almost 2 billion dol¬ 
lars for sugar-free soft drinks. It is ironic to 
note such consumers drink the sugar-free soft 
drinks while munching potato chips or some 
other high calorie food. They are not aware 
that the tasty snack food items supply more 
calories than a soft drink would have. 

The recommendations to decrease sugar 
consumption and to increase starch consump¬ 
tion is based on the observation that sugar is 
absorbed more rapidly from the intestinal 
tract than starch and if in surfeit supply will 
be converted to fat in vivo. However, starch 
(carbohydrate) foods are as readily converted 
to fat as sugar, if not used as muscle energy 
or body heat (38-40). 

If sugar is used judiciously as part of a 
nutritionally balanced diet, it should not be 
considered a “risk factor” any more than the 
fat in such a diet. In 1909, the household 
consumption of sugar was greater than in 
1971 because sugar was used in the now lost 
art of home preservation of fruits, jams and 
jellies. Sugar has a vital function in food 

technology as it serves as a preservative for 
fruit and therefore helps add to the supply of 
vitamin C and other water soluble vitamins. 
The preservation of these fruits without sugar 
would require more refrigeration and energy 
expenditures than is presently available or 
will be available in the future. In fact, the use 
of sugar as a means of preserving fruit juices 
should be expanded so that such juices could 
become economical enough to replace artifi¬ 
cial fruit juices and soft drinks. Sugar in 
combination with fat has also made possible 
a large array of desserts which add to the 
pleasure of eating a well balanced meal and 
assures that human food has more esthetic 
interest than dog and cat food. Optimum 
nutrition can involve more than a minimum 
of essential nutrients. It should involve the 
taste buds, aroma, and the appearance of 
food as well. There is no reason for a well- 
balanced diet to be unappetizing and to take 
heroic efforts to consume. The American su¬ 
permarket abounds in nutritious foods and 
food items which please the palate. A choice 
based on essential nutrients and consumed in 
amounts sufficient to maintain correct weight 
will help to maintain optimum health. 

Is susceptibility to heart disease inherited? 

Studies on the hyperlipidemia in individ¬ 
uals from families that have had a greater 
than normal incidence of CHD has both 
confused and aided the search for the cause 
of CHD. It has confused the search, because 
such studies focused attention on the high 
serum cholesterol levels in these individuals 
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(41-45). The high serum cholesterol levels 
could be duplicated in animal models that 
had been fed a massive amount of cholesterol 
over an extended period of time (46-50). 
However, such observations have resulted in 
confusing optimum nutrition with hyperlip¬ 
idemia. The 1 to 2% of crystalline cholesterol 
that was necessary to induce atherosclerosis 
in an animal model in a reasonable period of 
time was equivalent to the amount of choles¬ 
terol in 80 to 120 eggs per day. Cholesterol in 
the form of egg yolk has also been used (51, 
52). These experimental conditions have been 
projected to a recommendation that no eggs 
or a minimum amount of eggs should be used 
in the American diet (53). This is confusing 
experimental manipulation with the optimum 
nutrition that eggs provide to the diet. 

Three recent, independent studies (36, 54, 
55) have shown that including two whole eggs 
per day in the diet had no significant effect 
on the serum cholesterol value of normal 
human subjects. Furthermore, an amount of 
cholesterol equivalent to 40 eggs per day did 
not increase the serum cholesterol level of 
swine significantly (56). 

Estimates of gene frequency have indicated 
that only 0.6 to 1.0% of individuals tested in 
the United States were hyperlipidemic (56). 
A study of the mutation that is responsible 
for such hyperlipidemia has aided in the 
search for the cause of CHD. It is believed 
(57-60) that normal subjects maintain a 
plasma LDL-cholesterol level of about 120 
mg/dl and are generally protected against 
myocardial infarction for about 60 years. 
Subjects with the heterozygous form of fa¬ 
milial hypercholesterolemia must maintain a 
plasma LDL-cholesterol level that is elevated 
2- to 3-fold, and in general develop myocar¬ 
dial infarctions 20 years earlier than do nor¬ 
mal subjects. Subjects with the homozygous 
form of familial hypercholesterolemia are be¬ 
lieved to maintain plasma LDL-cholesterol 
levels that are at least six-fold higher than 
normal, and as a result they develop myocar¬ 
dial infarctions usually before age 20. 

It has recently been suggested (60) that a 
high HDL-cholesterol level may be protective 
against CHD. However, the serum choles¬ 
terol and HDL level of human subjects with 
proven coronary blockage, as shown by an¬ 
giography, were as variable as “normal” sub¬ 

jects of similar age, sex, blood pressure, and 
total serum cholesterol levels (61). An LDL- 
cholesterol level below 120 mg/100 ml may 
be desirable, but it does not provide complete 
protection against CHD as seven out of 55 
patients that were subjected to coronary by¬ 
pass surgery (62) had a low serum cholesterol 
level. Coronary artery blockage is, therefore, 
more complex than measurements of HDL 
and LDL serum cholesterol levels would in¬ 
dicate. 

LDL lipoprotein infiltration does not seem 
necessary to the initiation of arteriosclerosis 
or atherosclerosis 

The methodology developed by Imai et al. 
(63, 64) and applied by Kamio et al. (65-68), 
and Taura et al. (69-70) has made it possible 
to study, in animal models kept on a low-fat 
cholesterol-free diet, the sequence of events 
that contribute to arteriosclerosis (intimal 
thickening) and atherosclerosis (lipid deposits 
in the thickened intima). They found, in stud¬ 
ies on the ultrastructure, with the aid of a 
transmission electron microscope, degener¬ 
ated smooth muscle cells in the arterial tissue 
from the fetus of sows kept on low fat cho¬ 
lesterol-free diets. After birth, the frequency 
of degenerated smooth muscle cells increased 
with age. The gradual intimal thickening 
which resulted from degenerated smooth 
muscle cell accumulation seemed to occur 
without any apparent disruption of the en¬ 
dothelium. The protective effect of the en¬ 
dothelium against serum lipid infiltration was 
demonstrated by mechanical denudation of 
the aorta of weanling swine (70). Seven days 
after denudation, prominent intimal thick¬ 
ening was observed; the intima contained 
large numbers of modified and degenerated 
smooth muscle cells, and collagen fibers in 
the interstitium of the intima. No such 
changes were apparent in the aorta of wean¬ 
ling swine which had not been subjected to 
denudation. 

The rate at which degenerated smooth 
muscle cells accumulated in the intima could 
also be accelerated by including angiotoxic 
factors such as oxidized sterols in the diet. 
Raised lesions were found in the thoracic 
aorta of weanling piglets after only one 
month of feeding 25,000 IU of vitamin D3 
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per pound of feed. Electron microscopy (EM) 
indicated that the grossly normal areas of the 
aorta from weanling swine that had been fed 
25,000 IU of vitamin D3 per pound of basal 
ration for 3 months had a higher frequency 
of degenerated smooth muscle cells than the 
grossly normal areas of swine fed the initial 
D-unsupplemented commercial ration (Fig. 
3 A). A comparison of the EM of such thoracic 
aorta tissue with the EM of the plugs of 
thoracic aorta that were obtained as a by¬ 
product of elective coronary bypass surgery 
revealed identical changes in human thoracic 
aorta tissue (Fig. 3B). Sections of the thoracic 
aorta obtained from weanling piglets that had 
been fed 12,500 IU vitamin D3 per pound of 
ration (approximately 12.5 times more than 
in the commercial ration) for 3 months also 
contained the same type of lipid-free intima 
thickening as the plug of thoracic aorta ob¬ 
tained as a by-product of coronary bypass 
surgery (Fig. 3A). However, they developed 
extensive lipid deposits and coronary occlu¬ 
sion by the time they were six months of age 
(71). The EM of the thoracic aorta from 3- 
year-old female swine (Fig. 4A) that had been 
kept on the low-fat cholesterol-free unsupple¬ 
mented ration was identical to the EM of the 
lipid-ladened plug of thoracic aorta from a 
60-year-old male subjected to elective coro¬ 
nary bypass surgery (Fig. 4B). Coronary ar¬ 
tery tissue is not available as a by-product of 
elective coronary bypass surgery and, there¬ 
fore, a direct comparison between the EM of 
swine and human coronary tissue is not pos¬ 
sible. However, the results that were obtained 
after a short period of vitamin D supplemen¬ 
tation of weanling swine indicated that ath¬ 
erosclerosis could have been present in the 
coronary arteries of patients whose thoracic 
aorta exhibited only arteriosclerosis (69). Al¬ 
though supplementation with vitamin D does 
not seem to influence lipid metabolism (72, 
73), it has been reported to increase the con¬ 
centration of acid mucopolysaccharides in 
arterial (74) and kidney tissue (75). The exact 
role of vitamin D in the formation of raised 
lesions in the intima (68) deserves further 
study (76). 

It is possible that the frequency of smooth 
muscle cell death can be accelerated in the 
human fetus before birth by the presence of 
angiotoxic risk factors in the diet. Pregnant 
women are routinely advised by their obste¬ 

tricians to supplement their diet with vitamin 
D, although the 400 IU/quart of milk is 
sufficient to provide all the vitamin D that is 
required. A vitamin capsule contains 400 IU 
vitamin D and if one capsule per day is 
prescribed, the pregnant woman adds an ex¬ 
tra 400 IU of vitamin D over and above the 
approximately 2435 IU which is the average 
per capita intake per day from vitamin D- 
enriched foods or six times the National Re¬ 
search Council requirements. Approximately 
10,000 pounds of vitamin D2 and D3 per year 
are added to animal feeds, and thus con¬ 
sumed indirectly in meat or eggs, or added 
directly into baby foods, imitation dairy prod¬ 
ucts, sweet sauces, beverages, prepared break¬ 
fast cereals, margarine, macaroni, noodles, 
farina, and flour (77). Bread and rolls contain 
250 to 750 IU/pound. In addition, consider¬ 
able amounts of vitamin D is present natu¬ 
rally in various foods; for example, 2700 IU/ 
pound were found in fish (78), other sea foods 
probably contain similar levels of vitamin D. 

As vitamin D is a fat soluble vitamin, it is 
stored and accumulates in all body tissues. 
For example, human muscle tissue contained 
more vitamin D than swine fed a commercial 
ration which contained 14 times more than 
the National Research Council requirements 
(78). Furthermore, the intake of vitamin D is 
three times higher in babies 6 to 11 months 
of age than in adults (77). The baby is usually 
supplemented with 2 drops of vitamin D (200 
IU/drop) which adds to the vitamin D pro¬ 
vided by the lactating mother. However, be¬ 
cause the mother weighs more than the baby, 
the vitamin D is more diluted in her than in 
her baby. The dose per kilo of body weight 
is approximately 20 times higher for the baby 
than for the mother. Such a level of vitamin 
D may accelerate the frequency of degener¬ 
ated smooth muscle cell death in the vitamin 
D sensitive intima of the coronary arteries. 
Later, the teenager who eats foods that con¬ 
tain oxidized cholesterol may further accel¬ 
erate the rate at which degenerated smooth 
muscle cells form in the intima. 

Imai et al. (79) has shown an oxidized 
sterol, 25-hydroxy cholesterol, to accelerate 
smooth muscle degeneration. This derivative 
of oxidized cholesterol was found in suppos¬ 
edly pure crystalline cholesterol. Impurities 
were concentrated from several lots of cho¬ 
lesterol by recrystallizing cholesterol from 
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FIG. 3A. Thoracic aona of 6-month-old swine fed 25,000 IU of vitamin D3 per pound ration for 3 months. (No 
foam cells or extracellular lipids, intimal thickening with calcification of the media, X6200). Serum cholesterol level, 
90 mg/100 ml. B, thoracic aorta of a 40-year-old man subjected to elective coronary bypass surgery. (No foam cells 
or extracellular lipid, intimal thickening only, x 14,000). Serum cholesterol level, 312 mg/100 ml. 
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methanol solution, retaining the mother liq¬ 
uor, and evaporating the residue to dryness 
under vacuum. This concentrate contained 
the products of spontaneous oxidation of cho¬ 
lesterol. The concentrate increased the fre¬ 
quency of dead aortic smooth muscle cells 
and induced focal intimal edema in rabbits 
24 hr after gavage at 250 mg/dk. 

Although the experimental data still need 
to be obtained, it is conceivable that oxidized 
cholesterol is present in any fat that has been 
used to deep fat fry chicken or fish; such 
“used” frying fats have been found to contain 
as much as 214 mg of cholesterol per 100 g of 
fat in our laboratory. As over 600 million 
pounds of fat are used in frying operations 
each year, the potential exists for forming 
oxidized cholesterol in the frying of fish, poul¬ 
try or even in potatoes if the potatoes are 
fried in beef tallow. Data provided by Mc¬ 
Donald’s, Inc. for french fries indicate that 
they contain 12 mg of cholesterol per 100 g 
of fries (80). The smooth muscle cell degen¬ 
eration accelerated by vitamin D in infancy 
may continue with oxidized cholesterol in the 
teenagers who are exposed to easily available 
commercially fried foods. The oxidized cho¬ 
lesterol content and the high calorie content 
of such foods could be reduced by preparing 
them in microwave ovens. 

The advanced stages of atherosclerosis in 
the coronary artery may also be accelerated 
by the dynamics of metabolism and by lipid 
infiltration once the endothelium is breached. 
The inner arterial w'all contains no vascular 
system. Oxygen must come from diffusion 
and it has been suggested that the thickness 
of the intima wall is very close to the limiting 
diffusion distance for oxygen in intimal tissue 
(81). A small change in the thickness of the 
intima by an increase in the number of de¬ 
generated smooth muscle cells may lead to an 
inadequate oxygen supply in the intima and 
media. These tissues are in constant danger 
of having a deficient oxygen supply and any 
stress affecting the supply will affect the ox¬ 
ygen nutrition, i.e., the energy supply to them. 

Lipid droplets have been found to accu¬ 
mulate in hypoxic cells both in vivo and in 
vitro (82, 83). Metabolic studies with swine 
aorta tissue (84) indicates that oxygen supply 
influences the rate of lipid synthesis. In vitro 
studies with incubated swine aorta indicated 

that less radioactively labeled acetyl coen¬ 
zyme A was converted to lipid when the 
oxygen supply was optimum. Therefore, one 
can visualize a metabolic change as the intima 
gradually thickens. The acetyl coenzyme A 
that is not used as an energy source is synthe¬ 
sized into lipid in situ. Lipid begins to accu¬ 
mulate in the intersticial spaces and adds 
further to the thickness and inertness of the 
intima. The endothelium cells may be first 
stretched thin (70), then a gap develops, and 
at this point may allow lipoprotein to infil¬ 
trate into the intima adding further to intimal 
thickening. The thickening may then become 
great enough to rupture the endothelium 
layer completely and cause the “rubber tire¬ 
like patch” that pathologists have noted on 
autopsy. Whether lipoproteins that contain 
trans fatty acids infiltrate more easily or 
change the characteristic of the cell mem¬ 
branes in the presence of oxidized cholesterol 
is also unknown, but worthy of study. 

The kind of unsaturated fatty acids in heart 
mitochondria may influence heart 
composition and function 

Although the aorta and coronary vessels 
have been studied extensively as key factors 
in CHD, the lipid composition of the heart 
muscle itself may be crucial to its function 
(85-88). The working unit of the heart mus¬ 
cle, the mitochondria, contain a high propor¬ 
tion of PUFA. Furthermore, dietary fats in¬ 
fluence this composition (Table 10). For ex¬ 
ample, the phospholipid in mitochondria iso¬ 
lated from weanling rats fed com oil con¬ 
tained a much higher percentage of PUFA 
than those fed hydrogenated fat after only 1 
week on the diet. There was considerable 
incorporation of dietary elaidic acid into all 
three phospholipid fractions. This trans iso¬ 
mer represented nearly half of the total oc- 
tadecenoic acid. 

The mitochondria from the hearts of rats 
fed hydrogenated fats oxidized fatty acids at 
a slower rate than those from rats fed com 
oil. Heart mitochondria isolated from rats 
which had been fed com oil had a higher rate 
of oxygen uptake and a higher rate of energy 
(ATP) synthesis than the heart mitochondria 
isolated from those fed hydrogenated fats 
(89). Similar results were obtained when the 
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TABLE 10 
Relative composition" of total fatty acids of separated phospholipids 
in pooled rat heart mitochondria from rats fed 
corn oil or hydrogenated fatfc 

One week 
CL 

16:0“* 1.4 
16:lu7 1.2 
18:0 2.8 
18:l-cuw9 14.0 
1 S:\-rransu9 
18:2w6 68.3 
18:3u3 0.3 
20:lul 1 2.1 
20:3 1.7 
20:4u>6 2.6 
22:l(j9 0.2 
22:6 5.0 

Corn oil' 

PE 

10.6 
1.0 

22.3 
19.2 

16.2 
0.1 
0.5 
0.8 

14.8 
0.1 

14.3 

PC 

* 

19.7 
2.7 

24.5 
15.5 

21.2 
0.1 
1.6 
0.5 

11.4 
0.1 
5.2 

Hydrogenated fat' 

CL PE PC 

12.4 
2.9 
7.5 

21.1 
21.5 
29.2 

0.8 
2.0 
0.1 

2.5 

20.1 
1.5 

23.2 
18.5 
18.5 

1.7 

2.3 
6.4 

8.9 

20.1 
3.6 

23.2 
19.2 
17.0 
4.6 

3.5 
5.5 

3.2 

° Values are expressed as areas percent of the total peak areas. Results are the average of triplicate gas 
chromatography analysis. 6 Hsu, C. M. L., and F. A. Kummerow. Influence of elaidate and erucate on heart 
mitochondria. Lipids 12: 486. 1977. CCL, cardiolipin; PE, phosphatidylethanolamine; PC, phosphatidyl¬ 
choline. d Carbon atom chain length: number of double bonds. 

heart mitochondria isolated from swine were 
incubated with oleyl or elaidyl carnitine (90). 
Furthermore, elaidyl carnitine inhibited the 
oxidation of oleyl carnitine. 

As it has been shown that the fatty acids 
flow into the mitochondria at an increased 
rate during oxygen deficit, the ability to use 
fatty acids as an energy source may become 
crucial (91). In a “heart attack” the heart beat 
can increase to as high as 280 beats/min 
which puts a tremendous strain on energy 
needs. When additional ATP was added to 
isolated heart mitochondria the rate of oxi¬ 
dation increased four times (92). As the fatty 
acids furnish the ATP, the ability of the 
various fatty acids to furnish ATP may be 
crucial to the tremendous energy demand at 
280 beats/min. It is understandable why the 
heart muscle would stop functioning from 
sheer exhaustion due to a lack of ATP. 
Whether oleic acid is a better source of energy 
than elaidic acid in the intact heart at such a 
critical time would seem to deserve thorough 
testing and further research. 

Changes in food processing procedures and 
food consumption that would improve 
nutrition 

Changes in food processing procedures are 
difficult to implement as items of food and 

drink become tradition that few would ques¬ 
tion. Basic milling technology of wheat has 
not changed since biblical times, and it would 
cost millions of dollars to install the fat ex¬ 
traction equipment that would be necessary 
to the stabilization of wheat germ. The fat 
free germs could be recombined with the 
flour to provide more nutritious bread. This 
bread could also be fortified with 5% dried 
yeast as the bread in Romania and could in 
addition be fortified with the B-complex vi¬ 
tamins that have become commercially avail¬ 
able since World War II, the time at which 
thiamin, riboflavin, and niacin were added to 
flour. Flour could also be fortified with trace 
minerals. Bread baked from such a flour and 
fortified with milk solids has been biologi¬ 
cally tested and has been found to be far 
superior in biological value to the present 
commercially available bread (93). 

Wheat germ oil is a rich source of vitamin 
E and could be sold as a salad oil or blended 
with shortenings so that BHT and BHA need 
no longer be used as fat stabilizers. These 
stabilizers against oxidation are not allowed 
as additives in Western Europe because of 
their toxicity and could be replaced by an 
economical source of vitamin E such as in 
unrefined wheat germ oil. 

To date, shortenings, frying fats, and mar¬ 
garines have been formulated purely on the 

basis of technc 
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basis of technology. It has taken years of 
conditioning of the consumer to accept 
shortening made from “saturated” vegetable 
fat instead of “saturated” animal fat. The 
“rearrangement” of lard has improved the 
“shortening” value of lard so that it is equal 
to vegetable shortening. Commercial bakers 
use lard instead of vegetable shortening 
whenever economy is needed, as lard is less 
expensive than vegetable shortenings. Both 
contain emulsifiers such as mono- and di- 
glycerides, or acylated fatty acids of tartaric 
or citric acid and silicones. In addition, bread 
contains antistaling agents. None of these 
additives is used in Europe. Their influence 
on fat absorption and atherosclerosis has not 
been tested to date. 

The technology of frying fats has so im¬ 
proved heat stability that many deep fat 
frying operations no longer need to discard 
frying fats. The product to be fried absorbs 
enough fat to allow a continual addition of 
fresh frying oil. Previous frying oils contained 
PUFA that polymerized and caused so much 
foaming that they had to be discarded. Such 
fats depressed growth in rats which had been 
fed a diet of low nutritional value (94-97). 
The present frying oils do not polymerize 
readily. However, they, like margarine, con¬ 
tain trans fatty acids. In margarine these fatty 
acids provide triglycerides of various solid fat 
index (98) and allow for the fabrication of a 
smooth spread that can be kept in the refrig¬ 
erator without taking on the hard waxy con¬ 
sistency of cold butter. The trans fatty acids 
are more stable to heat than the cis fatty acids 
and therefore add to the heat stability of the 
fat. 

Over 30 million dollars a year is spent on 
trying to convince physicians and their pa¬ 
tients that particular margarines are superior 
to others; in fact, by implication, promises 
freedom from heart disease. Margarines con¬ 
tain various amounts of linoleic acid but price 
is no indicator of linoleic acid content (Table 
11). One margarine can cost three times more 
than another brand and yet both can be 
almost identical in linoleic acid content. Mar¬ 
garine furnishes only 10% towards the total 
fat intake, the other 90% of the fat intake also 
contains linoleic acid. To claim that there is 
something magical about the 10% that mar¬ 
garine provides is a delusion. When margar¬ 

ine was tested against butter under clinically 
controlled conditions the difference in serum 
cholesterol values was insignificant. (Promise 
Margarine Clinical Studies. Lever Brothers 
Co., 1972. Personal communications.) 

A margarine can be prepared in two ways: 
by substituting elaidic (mp 43.7 C) instead of 
oleic acid into the triglyceride or by using a 
mixture of triglycerides of various melting 
points. Margarine D that was used in the 
National Heart Study (5) is an example of 
the former and margarine B and C examples 
of the latter (Table 12). Margarine D con¬ 
tained 38% trans (elaidic) acid and 12% lin¬ 
oleic acid of questionable essential fatty acid 
content. Margarine B and C contained only 
15% trans fatty acids and 62% linoleic acid, 
yet it had a melting point only 2 C lower than 
margarine D. 

The serum cholesterol level of subjects fed 
diet B and C in the National Diet Heart 
Study averaged 20 mg/100 ml less than those 
fed diet D (Table 13). It is possible that the 
high trans fatty acid content of the margarine 
used in diet D may have cancelled out the 
serum cholesterol lowering influence of the 
12% linoleic acid in this culinary fat. When 
swine were fed a hydrogenated fat which 
contained 50% trans fatty acids, their serum 
cholesterol level was 14 mg/100ml higher 
than those fed animal fat even though the 
animal fat contained 25% more saturated 
fatty acids. The serum lipoproteins isolated 
from wealing swine fed a basal diet that had 
been supplemented with animal or hydrogen¬ 
ated vegetable fat for 6 months did not differ 
significantly in composition (56). The aortas 
from such fat supplemented animals did not 
differ significantly in the degree of athero¬ 
sclerotic involvement. However, mature 
swine that had been supplemented with hy¬ 
drogenated fat for 8 months had a greater 
number of lesions than swine supplemented 
with animal fat (99). 

The report for the Intersociety Commission 
for Heart Disease Resources listed data that 
showed a direct correlation between percent 
of calories from saturated fat and CHD death 
and serum cholesterol levels and CHD death. 
Such a correlation can also be made between 
hydrogenated fat consumption and CHD 
death. Hydrogenated fats are not available in 
quantity in Spain, Italy, Yugoslavia, Greece, 
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Bulgaria, or Romania which, according to a 
15 European Nation Study by the World 
Health Organization, have lower death rates 
from CHD than England, Germany, Sweden, 
Poland, and Finland in which hydrogenated 
fats are consumed in quantity. A comparison 
of the trans fatty acid content of the erythro¬ 
cytes from blood samples obtained from 
Finns, Bulgarians, Romanians, and Ameri¬ 
cans indicates that blood samples from the 
USA and Finland contain more trans acids 
than those from Bulgaria and rural Romania 
(Table 9). Furthermore, the trans acids may 
differ as those from rural Romania were sup¬ 
plied by animal rather than hydrogenated fat. 

The rate of CHD in these countries according 
to data published by World Health Organi¬ 
zation is higher for Finland and lower for 
Romania and Bulgaria. The people of Fin¬ 
land consume 60% of their total fat intake as 
hydrogenated fat and 40% from dairy and 
animal fats that have been considered the 
only saturated fat consumed in Finland to 
date (100). On the basis of these data, it seems 
as valid to compare hydrogenated fat con¬ 
sumption with CHD as to compare choles¬ 
terol or animal fat consumption with CHD. 

In the attempt to provide cholesterol free 
substitutes for cream, meat, and eggs, food 
processers have provided “dairy creamers” 

TABLE 12° 
Composition of margarines used in National Diet Heart Study 

Margarines used in national 
diet heart study 

Total fat (%) 
Liquid safflower 
Hydrogenated soybean (62 IV) 
Hydrogenated soybean/cottonseed 
Wiley melting point, C 

% Solids 50 F (approx) 
70 F (approx) 
80 F (approx) 
92 F (approx) 

104 F (approx) 

Fatty acid composition (%) 
Myristic 
Palmitic 
Stearic 
Oleic 
Linoleic 
Linolenic 
P/S ratio 
Trans Acids (%) 
Essential Fatty acids 

35.0 

80 

1 Courtesy of Anderson, Clayton and Company Foods Division, Sherman, Texas. 

TABLE 13 
Influence of culinary fats on serum cholesterol levels in 
human subjects and mature swine 

Culinary fat 

Human subjects0 

B and C 
Beef 

tallow 
Hydrogenated 

fat 

Saturated 
Monounsaturated 
Polyunsaturated 
Trans 
Serum cholesterol (mg/100 ml) 

' National Diet Heart Study, Circulation 37: (Suppl. I) 303, 1968. 6 F. A. Kummerow, unpublished results. 
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made from hydrogenated coconut oil, rub¬ 
bery meat substitutes from soybean protein, 
and emulsions of egg white and com oil as 
substitutes for whole eggs. None of these 
substitutes has been tested for their biological 
value, against the food items they are sup¬ 
posed to replace, or for their ability to lower 
serum cholesterol levels. In fact, an egg sub¬ 
stitute is nutritionally inferior to whole eggs 
(26). A search for angiotoxin factors may bear 
more fruit than a search for cholesterol-free 
substitutes. 

The literal intoxication with soft drinks 
may be as detrimental to good nutrition as an 
excessive amount of fat (101). The 10 billion 
dollars/year of soft drinks have taken on the 
role of a nutrient rather than a thirst quencher 
in the American diet. Furthermore, 35% of 
the total carbon dioxide capacity in the 
United States is used by the soft drink indus¬ 
try (102). Some of this carbon dioxide is a by¬ 
product of industrial processes such as the 
manufacture of liquid ammonia. However, 
much of the carbon dioxide could be saved 
for essential uses and thus conserve energy. 
Admittedly much of the water in the United 
States is not as desirable to drink as a soft 
drink. On the other hand, the potable water 
in many sections of the country could be 
improved with the expenditure of funds for 
better sources of water. 

The recommendation to increase carbohy¬ 
drate consumption at the expenses of fat does 
not take into account that the optimum per¬ 
centage of fat in the diet depends on more 
than an intake of fat calories. An excess 

TABLE 14 
Results of survey in seven villages in 
Transylvania, Romania in 1962“’6 

intake of calories from carbohydrate in¬ 
creases fat synthesis in the body while an 
excess intake of calories from fat depresses 
fat synthesis (103). The most massive induc¬ 
tion of fatty acid synthesis occurs in animals 
refed glucose or fructose after a preceding 
fast (104). The control mechanisms in fatty 
acid synthesis is still under study in both in 
vivo and in vitro systems. A high carbohy¬ 
drate diet does not automatically mean that 
less fat will be deposited in the tissue. 

If surfeit calories from carbohydrates are 
consumed they will be synthesized into pal¬ 
mitic, stearic, and oleic acid. These are the 
co-9 series of non-essential rather than the 
PUFA co-6 essential series of fatty acids. It 
would therefore seem judicious to consume a 
diet of 40% fat rather than 30% fat, if the 
missing fat calories are replaced by even more 
calories from carbohydrates. A survey of 
seven villages in Romania (Table 14) indi¬ 
cated no significant difference in serum cho¬ 
lesterol level of the villagers consuming excess 
calories from 38% as compared to those con¬ 
suming 28% of calories from fat. 

As vegetable protein sources, such as soy¬ 
beans, contain as high a percentage of calories 
from fat as from protein, population groups 
on largely vegetable protein sources do not 
consume significant amounts of additional 
calories from commercially prepared food 
items that contain either hydrogenated vege¬ 
table or animal fats. The replacement of an¬ 
imal protein with dried soybeans in the 
American diet would only further increase 
the percentage of fat in the diet which has 

Village No. of 
Persons 

Cal/day Lipid 
in diet 

Serum 
cholesterol 

Total 
serum 
lipid 

Marisel 
Avrara Iamu 
Finigal 
Coma 
Sin tana 
Vlaka 
Culenesti.Oas 

2895 
2990 
3023 
3623 
3883 
4137 
3051 

850 
761 

709 

1 

I 

° Margarine introduced in 1968; present consumption in urban areas = 2 to 3 kilo/year/capita. These villages are 
presently being resurveyed. The results to date indicate an increase of 40 mg/100 ml in serum cholesterol values. 
Courtesy of Dr. Pitea Pavel, Institute of Public Health and Medical Researches, Cluj-Napoca, Romania. 6 Moga, 
A. Investigations concerning serum cholesterol levels in areas with endemic thyropathic dystrophy. Revue Sci. Med. 
7: 69, 1962. 
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TABLE 15 
Comparison of essential amino acid content amount that must be consumed to 
yield 70 g of protein and caloric value of various foods 

79 

Essential 
amino acids 

Eg?5. 
D . whole 
Required" . 

^ 2 medium 
(96 g) 

Hamburger' 
(4.0 oz) 

Whole 
milk" 

(1 pint) 

Dried 
beans 

(4.0 oz 

Raw 
pecans 

raw) <4 0oZ> (50 g) 

White 
bread 

4 slices 

Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Threonine 
Tryptophane 
Valine 
Amount required to yield 70 g pro¬ 

tein' 
Ca!/70 g protein' 
Biological value* 
Amount based on biological value 

that must be consumed to yield 
70 g protein 

Calories in amount that must be con¬ 
sumed to yield 70 g protein' 

Approximate cost for amount that 
must be consumed to yield 70 g 
protein' 

0.70 
1.10 
0.80 
1.10 
1.10 
0.50 
0.25 
0.80 

0.81 
0.99 
0.80 
0.39 
0.63 
0.64 
0.22 
0.96 

12 eggs 

933 
96% 
12 eggs 

1384 
76% 
14.6 oz 

1361 
90% 
4.6 pints 

1106 
38% 
30.1 oz 

0.63 
0.88 
0.50' 
0.17 
0.64 
0.44 
0.16 
0.60 

26.1 oz 

5181 
60% 
44.3 oz 

0.17 
0.74 
0.17 
0.18 
0.31 
0.17 
0.08 
0.17 

36 slices 

1750 
67% 
54 slices 

“ Rose, W. C., R. L. Wixom, H. B. Lockhardt and G. F. Lambert. J. Biol. Chem. 217: 987, 1955. b Everson, G. 
J., and H. J. Sounders. Composition and nutritive importance of eggs. J. Am Dietet. Assoc. 33: 1244,1957. * Amino 
Acid Content of Foods. Home Economics Research Report no. 4. Washington, D. C.: United Slates Department of 
Agriculture, 1957. d Composition of Foods. Agricultural Handbook no. 8-1. Washington D.C.: Agricultural 
Research Service, 1976. ''The Heinz Handbook of Nutrition. H. J. Heinz Company, 1959. * Block, R. J., and 
H. H. Mitchell. The correlation of the amino acid composition of proteins with their nutritive value. Nutr. Abstr. 
Rev. 16: 249, 1946-1947. *•' Amount necessary, adjusting for biological value. ■' Based on a nonrandom survey 
of grocery stores in Champaign, Ill. during July, 1977. 

already increased by 1 pound/capita every 
year (35) since 1955. The protein can be 
isolated from vegetable protein sources such 
as soybeans or alfalfa through well-developed 
industrial processes. However, it has been 
more economical and more organoleptically 
acceptable to date to remove the excess fat 
calories from soybeans and pass them 
through pigs, beef cattle, milk cows, turkeys, 
or chickens. In a highly industrialized society, 
this may represent an unsophisticated, prim¬ 
itive way of converting one ton of plant pro¬ 
tein per American to animal protein such as 
meat, eggs, and dairy products. On the other 
hand, this process involves 94% of American 
agriculture (105) and an industrial activity 
that is larger than the automotive and steel 
industries combined (106). It is simply more 
economical for an American to consume 70 
g of complete protein from eggs, meat, or 
milk than 70 g of incomplete protein from 
beans, nuts, or bread, or $0.70, $0.82, and 

$1.24, and $1.17, $2.89, and $1.08, respec¬ 
tively (Table 15). However, it is essential to 
balance these protein sources against the 
empty calories from fat and sugar so as to 
minimize their conversion to lipids in vivo 
and yet provide enough calories to maximize 
protein utilization (107) and to concentrate 
more research effort on the angiotoxic risk 
factors in the diet. Although other angiotoxic 
factors may remain to be considered, vitamin 
D, oxidized cholesterol, and trans fatty acids 
can all be more easily removed from the diet 
than meat, milk, or eggs. The role of trans 
fatty acids as a risk factor may be difficult to 
clarify as it is masked by the level of dietary 
PUFA (56, 89, 90, 99, 101, 106, 108). R 

Addendum 

The articles by Glueck and Connor and Reiser in the 
May issue of this Journal (31: 727, 1978 and 31: 865, 
1978, respectively) both focus on the possible relationship 
between the serum cholesterol level and CHD. Glueck 
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and Connor believe that the increased CHD in ethnic 
groups that shift from a low-fat to a high-fat, such as the 
Japanese to the American diet, is due to increased serum 
cholesterol levels. This thesis does not take into consid¬ 
eration that the underlying pathology is already estab¬ 
lished as shown by the death rate from cerebral arterial 
damage which is Vh times greater and at an earlier age 
in Japanese residing in Japan than in Americans. The 
pathology, as established by hundreds of papers in the 
Japanese literature, is due to arteriosclerosis and not 
atherosclerosis. 

The low-fat diet of the Japanese and their continual 
intake of high amounts of vitamin D in the total intake 
of fish products precludes the development of athero¬ 
sclerosis. The underlying pathology that results in arterial 
damage is gradually established during “aging;” its de¬ 
velopment can be accelerated by angiotoxic factors. 
Whether vitamin D and oxidized cholesterol are the only 
angiotoxic factors in the diet remains to be determined. 
In perspective, the reality of the American diet must be 
faced. It is the most economical, most nutritious diet 
ever available to man. The principles upon which it is 
based as promulgated by the Committees on Nutrition, 
National Research Council, National Academy of Sci¬ 
ences are used by the pet food industry to keep pets 
healthy and by the animal industry to produce healthy 
animals at economical costs. To ignore these principles 
in human nutrition by making recommendations which 
would not allow the optimum use of the essential nutri¬ 
ents that are available in the marketplace does not 
provide for good economics or optimum health. 

The author thanks Mr. H. E. Moore for providing 
facilities that made possible our studies on the pathology 
of swine atherosclerosis and Mr. Ezra Levin for calling 
my attention to the oxidation problem of milled grains. 
The author also thanks Drs. R. Jackson, H. Imai, S. Cho, 
W. Huang, A. Kamio, and S. Taura for the contributions 
to data that clarified, for me, the role of lipids in CHD. 
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Nutritional implications of dietary fiber1 

John H. Cummings? M.Sc., M.B., M.R.C.P. 

ABSTRACT When dietary fiber intakes are increased by supplementing diets with bran and 
whole wheat products, then fecal fat, nitrogen, energy, and mineral excretion rise. These changes 
suggest that fiber may be altering normal digestive and absorptive function. Recent studies have 
confirmed this and have also shown that fiber of different composition and from contrasting 
sources produces different physiological effects. The gel-forming polysaccharides such as guar gum 
and pectin alter the pattern of glucose absorption and are hypocholesterolemic: fiber from cereals 
is not hypocholesterolemic but exerts a pronounced effect on the large gut. Dietary fiber is largely 
digested in the colon by the microflora and so influences colonic function, fecal weight, and 
composition. The significance of the changes in fat. nitrogen, and energy output remains to be 
evaluated, but the impairment of mineral absorption—particularly of calcium, zinc, and iron—by 
fiber gives cause for concern. Fiber must now be considered with other dietary constituents in all 
nutritional studies. Am. J. Clin. Nulr. 31: S21-S29, 1978. 

In addition to the increasingly well-docu¬ 
mented effects fiber has on colonic function, 
it is now clear that fiber is a nutrient of 
importance in its own right. The amount and 
t\pe of fiber included in the diet may have 
Mcnificant nutritional implications. Table 1 
livts the areas in which published evidence 
suggests that fiber alters the digestion absorp¬ 
tion or subsequent metabolism of various 
nutrients. At the present time, one would be 
unwise to study the nutritional consequences 
of any group of substances in the diet without 
including some reference to their interaction 
with dietary fiber. With the well-publicized 
vuggestion that fiber deficiency is a major 
public health problem, expansion of research 
in this field is inevitable. It is therefore im¬ 
portant to establish clear priorities. Although 
it i- relatively easy to show that fiber has an 
effect on a particular aspect of nutrition and 
nutrient metabolism, it is more difficult and 
more important to measure the significance 
of these changes, particularly in the long 
term. 

Traditional concepts of nutrition are of no 
help in considerations on the role of dietary 
Frier. Fiber cannot be termed an essential 
nutrient, and it is not easy to ascertain man's 
--itK requirement for so varied a substance 
i fiber. Studies with elemental diets dem- 
••rorate that man can live satisfactorily for 6 
r r.ths on a fiber-free diet (1), the only no- 

change being a decrease in stool bulk 
- frequency. 

Whether a long-term requirement exists for 
fiber in man remains to be answered. 

Fat 

Fiber alters lipid absorption. When whole 
wheat products such as bran are fed. fecal fat 
excretion rises. Figure 1 show's fecal fatty acid 
excretion measured by gas liquid chromatog¬ 
raphy in six medical students during the 3rd 
week of a metabolic study in which they ate 
either a controlled diet or a diet to which 
whole wheat products were added (2). Fiber 
intake on the controlled diet w-as 17 g/day 
and was increased to 45 g/day by exchanging 
white for wholemeal bread and All Bran for 
cornflakes, and by adding a bran biscuit and 
30 g of bran. A small change in fatty acid 
intake from 86 to 96 g/day occurred, but 
fecal fatty acid output increased significantly 
from 1.7 to 2.7 g/day. Fat excretion measured 
by the Van de Kamer technique (3) rose from 
3 to 4.5 g/day with the additional fiber. 

This increase in fecal fat is not one that 
would be considered significant in terms of 
ov erall digestibility and absorption of fat, nor 
does it represent a pathological rise in fecal 
fat excretion in gastroenterological terms. It 
is, however, a well-described phenomenon. 

1 From the MRC Dunn Nutrition Laboratory. Milton 
Road, Cambridge CB4 1XJ. England. 

' Member of scientific staff. Dunn Nutrition Labora¬ 
tory and honorary consultant physician, Addenbrooke’s 
Hospital. Cambridge. 

.art Journal of Clinical Nutrition 31: OCTOBER 1978, pp. S21-S29. Printed in U.S.A. S21 
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TABLE 1 
Nutritional implications of fiber in 
man with selected bibliography 

CUMMINGS 

SugErsied nutritional 
implications 

Relevant 
bibliography 

Short-term requirements for 
fiber 

Long-term deficiency states 

Effect on growth 
Absorption and metabolism 

Carbohydrate 
Protein 
Lipid 

Effect on appetite, satiety, 
and obesity 

Bile acid and cholesterol me¬ 
tabolism 

Vitamins 
Mineral absorption 

Calcium 
Iron 
Zinc 

(1) 

Widely suggested 
as yet unproven 

Unknown for man 

but 

(17-27) 
(2, 4-6. 9. 12) 
(2, 4-8) 
See other papers in this 

symposium 
See other papers in this 

symposium 
(39—44) 

(45—62) 
(73-77) , 
(47, 63-72) 

McCance and Glaser (4) and McCance and 
Walsham (5) noted fat absorption to be be¬ 
tween only 54 and 62% complete from various 
varieties of whole wheat bread and only 
slightly greater from oatmeal. These figures 
are well below normal fat absorption coeffi¬ 
cients observed when traditional “Western" 
style food is eaten. 

Does this change represent a true alteration 
in the digestive and absorptive processes for 
fat in the gut? Or is a proportion of the fat 
associated with fiber in such a way as to be 
unavailable for digestion? Alternatively, does 
this represent an increase in “endogenous” 
lipid excretion as suggested by Walker (6)? 
Detailed analyses of the fecal fatty acids in 
our studies have suggested that at least part 
of the fecal fat constitutes fatty acids associ¬ 
ated with fiber in such a way that these acids 
pass through the gut undigested (H. S. Wig¬ 
gins, personal communication). Kay and 
Truswell (7) have shown that 15 g/day of 
pectin can double fecal fat excretion, and 
Jenkins et al. (8) have shown guar gum also 
increases fecal fat although both the pectin 
and guar as fed are lipid free. This suggests 
that the actual process of lipid absorption can 
be altered in some way by fiber although the 
mechanism remains unclear. Few studies 
have been done that throw much light on this 
finding, especially ones in which fiber other 
than that from whole wheat or cereal prod¬ 
ucts is used. More information is needed 

particularly about the effect of fiber from 
commonly eaten fruits and vegetables. 

At the moment we can tentatively conclude 
that the overall balance-of fat-absorption is 
not seriously altered by fiber but that small 
intestinal events leading to lipid absorption 
are affected. In addition, some fatty acids 
may be associated with fiber in such a way as 
to lead to their n^alabsorption. 

Nitrogen 

An increase in nitrogen as well as fat ex¬ 
cretion occurs when whole wheat products 
are fed (Fig. 2) (2, 4-6). This increase in fecal 
nitrogen is readily detectable but not nutri¬ 
tionally significant in Western industrialized 
communities where high protein intakes are 
usual. It may of course be more important in 
societies such as those in rural Africa where 
dietary fiber intakes are considerably higher. 

The source of this fecal nitrogen remains 
to be established. Two suggestions are that it 
represents either an increase in endogenous 
nitrogen excretion (5, 6) or is due to the 
presence of unavailable protein complexes (9) 
that pass through the gut undigested. These 
complexes are formed during cooking or 
other pretreatment of food before eating and 
result from the degradation, condensation. 

DIET CONTROL-86 FIBRE-96 

FIG. 1. Fecal fatty acid excretion in g/day (mea¬ 
sured by gas liquid chromatography) in six medical 
students during the 3rd week of metabolic diets of stan¬ 
dard "Western" type food or the same diet with whole 
meal bread. All-Bran, and bran biscuits (2). 
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FIG. 2. Fecal nitrogen excretion in g/day from same 
.objects as in Figure 1. 

und polymerization of carbohydrates and 
jmino acids (10). Van Soest (11) has sug¬ 
gested that up to a third of the total protein 
Jr, some breakfast cereals may be bound up 
in these complexes. They are known as Mail- 
lard complexes and interfere with lignin mea¬ 
surement. 

Fiber may also interfere with the normal 
digestive and absorptive pathways of protein. 
1: has recently been reported that in vitro 
activity of trypsin and chymotrypsin can be 
inhibited by various plant fibers (12). 

A further possible explanation for in¬ 
creased fecal nitrogen excretion is that it rep- 
ir-enis an increase in fecal microbial flora. 
\hhough experiments using careful quanti¬ 
tation of fecal microbial flora with high-fiber 
diets have so far failed to show significant 
changes in the flora (13-16), the precision of 
the techniques used in these studies does not 
rule out the possibility of increased numbers 
of microflora in the feces of fiber-supple¬ 
mented diets. 

Carbohydrate 

It must have come as a surprise to many 
people in 1972 to find Trowel! suggesting that 
diabetes was a disorder related to our fiber- 
deficient diet (17); however, the relatively low 
fa-ting blood sugar levels in rural African 
peoples (18) and the rarity of this condition 
m communities consuming high-fiber diets 
da', c led several people to take this suggestion 
seriously. It is now clear that dietary fiber can 

alter the process of carbohydrate absorption 
in man. Jenkins et al. (19) have shown that 
adding 14.5 g of guar gum to a liquid test 
meal containing glucose or 10 g of pectin to 
a solid test meal containing bread, butter, 
marmalade, milk, and tea, or a combination 
of these substances, leads to a significant 
flattening of the blood glucose response to 
these test meals and that this is accompanied 
by a significant lowering of serum insulin 
levels measured simultaneously. A similar but 
less striking change in blood glucose after a 
test meal containing bran was shown by Jef¬ 
freys (20), while bagasse and wood cellulose 
tended if anything to have the opposite effect. 
This work has been extended by Jenkins et 
al. (21) to diabetic subjects. The response in 
blood glucose to a solid test meal containing 
both 10 g of pectin and 16 g of guar gum was 
considerably reduced in both insulin-depend¬ 
ent and noninsulin-dependent diabetics; sim¬ 
ilar changes in the serum insulin responses 
were observed in the latter group. 

These experimental changes are upheld 
when diabetics are fed diets containing in¬ 
creased amounts of dietary fiber (22, 23). 
Although in these dietary studies the intakes 
of fat, protein, and carbohydrate have all 
been altered in addition to the change in fiber 
intake, it is clear that insulin requirements 
can be reduced and fluctuations in blood 
glucose minimized by these regimens. The 
problem of the etiology of diabetes remains, 
but this work provides a rational basis for an 
alternative form of treatment. 

The way in which these changes in glucose 
absorption are brought about remains to be 
established. Jenkins el al. (19) have suggested 
several ways this could occur. First, glucose 
absorption rates could be altered through the 
gel-forming properties of the water-soluble 
fractions of fiber altering the rate of diffusion 
of glucose in the upper small intestine. Glu¬ 
cose absorption would, therefore, be slower 
and wmuld be spread out along a greater 
length of intestine, thus enabling tissue up¬ 
take to keep pace with absorption after initial 
stimulation of insulin release. These authors 
(19) demonstrated no increase in the evolu¬ 
tion of breath hydrogen derived from the 
colon so that overall glucose malabsorption 
does not occur. Second, fiber may effect the 
release of gastrointestinal hormones and 
modify pancreatic secretory and digestive 
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processes. Alternatively, changes may occur 
in gastric emptying or in small intestine tran¬ 
sit time. Mouth-to-cecum transit time, as 
judged by the evolution of breath hydrogen, 
may be delayed by these forms of fiber (24). 
The likely mechanism probably relates to 
local interactions of these various foodstuffs 
in the small intestine rather than to long-term 
changes in the body's metabolic response to 
a glucose load although the evidence is some¬ 
what conflicting on this point (25-27). What¬ 
ever the mechanism, however, the observa¬ 
tion that carbohydrate absorption is altered 
by fiber remains a valid one. 

Fiber digestion 

In a consideration of the nutritional impli¬ 
cations of dietary fiber, it is important to 
remember not only that fiber affects the ab¬ 
sorption of other nutrients but also that it is 
itself digested in the human gut. Problems 
with methodology have considerably 
hindered research in this field, but digestion 
of fiber has been shown from several sources 
including bran (28), mixed diets (29), assorted 
vegetables (30), cellulose (31), and possibly 
pectin (32). Southgate (33) pointed out that 
human capacity to digest fiber varies widely, 
but in general at least half the fiber is digested 
in the gut, most probably by the colonic 
microflora. The breakdown products of fiber 
include short-chain fatty acids, hydrogen, 
methane, and carbon dioxide. 

The implications of this are clearly impor¬ 
tant and as yet incompletely understood. One 
key aspect that has received some attention is 
the role of fiber in fecal bulking. With evi¬ 
dence now accumulating that short-chain 
fatty acids are absorbed from the human 
large bowel (34, 35) as they are from the 
animal colon, it seems likely that the ability 
of a particular fiber to resist digestion would 
be closely related to its fecal bulking capacity. 
Other important alterations in colonic physi¬ 
ology are also likely to occur. 

The factors controlling the breakdown of 
fiber in the human large bowel are uninves¬ 
tigated, but. if any parallels can be drawn 
with the nonruminant animal, the composi¬ 
tion of the fiber, its degree of lignification, 
mean transit time through the gut, and the 
intestinal microflora are all likely to be im¬ 
portant (36-38). 

Vitamins 

Few investigators have turned their atten¬ 
tion to the possible effect of fiber on vitamin 
metabolism and absorption in the gut. With 
the known capacity of fiber to adsorb organic 
compounds and the general association of 
malnutrition and vitamin deficiency with sta¬ 
ple diets containing large amounts of fiber, 
this seems a reasonable area for research. In 
vitro studies have shown that vegetable ma¬ 
terial is able to adsorb folic acid and its 
monoglutamates (39), but no impairment of 
folic absorption from fiber-rich cereal prod¬ 
ucts occurs when fed in test meals to man 
(40). Indeed it would appear that high-fiber 
diets stimulate intestinal microbial synthesis 
of some B vitamins (41, 42). Rats fed very 
high supplements of pectin or cellulose have 
been shown to have impaired vitamin BJ2 
absorption, but it is doubtful if these sort of 
studies will have many parallels for man (43). 
Investigations of the interactions of fiber with 
vitamins is partly complicated by the pres¬ 
ence of significant quantities of B vitamins 
bound within whole wheat products (44). 

Mineral absorption 

Calcium 

It has long been known that subjects fed a 
high proportion of whole wheat products go 
into negative calcium balance. Figure 3 shows 
the calcium balance data for four medical 
students doing a metabolic study in which we 
were reexamining this question. Initially a 
diet containing 88 g of fat, 13 g of protein, 
396 g of carbohydrate, 960 mg of calcium, 
and 22 g of dietary’ fiber was fed. Fiber intake 
was then increased by substituting 200 g of 
wholemeal bread for white bread, 25 g of All 
Bran for cornflakes, and 50 g of bran biscuits 
for Nice biscuits, and adding 30 g of Allinsons 
Bran Plus. These additions increased dietary 
fiber intake to 53 g/day, and, as a result of 
calcium having been added to the biscuits, 
calcium intake increased to 1302 mg/day. 
Despite the increase in calcium intake, the 
subjects all went into negative calcium bal¬ 
ance during the 3rd week of the diet period. 

This observation was previously noted and 
studied in some depth 30 years ago by 
McCance, Widdowson, and others (5, 45, 46) 
and more recently by Rheinhold et al. (47. 
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FIG. 3. Calcium balances in four medical students during the 3rd week of metabolic diets. Left column for each 
vuNect shows fecal and urinary calcium excretion in mg/day during control Western type diet. Right column for each 
object snows calcium excretion during the same diet in which whole wheat foods had been substituted for equivalent 
retired foods. Calcium excretion above the balance line represents negative calcium balance. 

Their work perhaps more than any other 
o idence has cast doubt on the value of 
wholemeal bread in our diet and has been 
vtted as one of the few possible hazards to 
increasing dietary fiber intake from whole 
eratn sources. It has even been suggested that 
w hole wheat products may be responsible for 
the development of osteomalacia (49), and 
recently these foods have been implicated in 
the dev elopment of rickets in chuppati-eating 
immigrants in Britain (50, 51). 

The association of calcium malabsorption 
with wholegrain products is traditionally as¬ 
cribed to the phytic acid content of these 
:.s»ds (52. 53). While it is undoubtedly true 
that phytic acid impairs calcium absorption 
>4r-. 47). it now seems distinctly possible that 
f.‘<r itself may also have a role. Some of the 
■questions we need to answer in relation to 
t.bcr and mineral balance are these: 

/) Is overall balance affected by fiber, or is 
«. Lunge one in route of excretion? 

2) Can changes be induced by commonly 
e-uen fiber sources and if so at w hat levels of 
::.-uke? 

’' ''t hich component of fiber is responsible 
t : the changes in absorption (e g., cellulose, 
<; mn. noncellulosic polysaccharides, or other 
lC!: wa^ constituents), and what are the 
mechanisms of this change? 

**! Do long-term adaptive effects occur with 
- rh-fiber diets? 

•k hat interactions occur between fiber 
d other minerals and dietary constituents? 

6) Is the change in mineral balance signifi¬ 
cant in biological terms? 

It is possible that fiber itself, independent 
of phytate, interferes with mineral absorption 
and metabolism. Review1 of the botanical lit¬ 
erature quickly leads one to the belief that 
not only do cell wall substances themselves 
bind calcium and other cations but also that 
these cations play an essential role in the 
development of the plant cell wall and in 
plant growth. Detailed calcium-binding stud¬ 
ies have been reported with polysaccharides 
from cell walls (54), and in vitro work sug¬ 
gests that fiber may indeed bind calcium (55), 
possibly in relation to the uronic acid com¬ 
ponent of the cell wall structures (56). Cal¬ 
cium binding directly to fiber may be part of 
the explanation for negative mineral balances 
in subjects fed high-fiber diets (48). At the 
present time little is known about the effect 
of feeding fiber from sources other than cer¬ 
eals on mineral balance in man; work in this 
area is clearly needed. 

Equally important is the suggestion that 
these changes in calcium balance are in fact 
only short term and that over a course of 
weeks and months man is able to adapt to the 
alterations in intestinal physiology and return 
to normal calcium balance. Walker et al. (57) 
w ere among the first to suggest that, if sub¬ 
jects were studied for long periods (over 4 
w eeks), calcium balance w ould return to nor¬ 
mal. A number of factors in Walker's study 
makes interpretation difficult, particularly 
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the large fall in calcium intake when subjects 
were transferred from their normal diet to the 
study diets (i.e., a change in calcium intake 
from 1000 to "500 mg/day). Interestingly, the 
subject who normally took the lowest calcium 
intake showed no change in calcium balance 
with whole meal bread. Campbell et al. (58) 
were unable to show adaptation in calcium 
balance to whole wheat diets in two subjects 
whom they studied over a period of 5 to 6 
weeks. Their two subjects remained in nega¬ 
tive calcium balance throughout the experi¬ 
ment, and both showed a fall in serum cal¬ 
cium levels. 

Serum calcium levels have not fallen in 
other studies in which the effect of supple¬ 
menting a Western-type diet with bran or 
whole wheat products has been observed over 
periods of 3 to 19 weeks (59-61). A significant 
exception to this pattern, however, was seen 
in a study of 27 elderly patients whose diets 
were supplemented with 10 or 20 g of bran 
for 6 weeks (62). These findings clearly need 
further study. 

Studies in which magnesium absorption 
have been measured at the same time as 
calcium absorption tend to show the two 
cations behaving similarly when whole wheat 
diets are fed. 

Zinc 

The possibility that man might become 
zinc deficient has been taken seriously only 
in recent years; that fiber may play a part in 
the development of this deficiency is a new 
concept. Initial impetus to this work came 
originally from Prasad et al. (63-66) who 
described a zinc-deficiency syndrome in Ira¬ 
nian children characterized by iron deficiency 
anaemia, hepatosplenomegaly, hypogonad¬ 
ism, dwarfism, and geophagia. This was later 
shown to be associated with impaired zinc 
absorption, and it is now clear that growth 
can be improved in young people by adding 
zinc to their diet (67). Equally startling has 
been the demonstration by Hambidge and 
Walravens (68) that zinc deficiency occurs 
even among the children of middle- and up¬ 
per-income families in the United States. The 
role of diet in promoting or impairing zinc 
absorption therefore becomes crucial. 

Rhinehold el al. (47, 48) showed that diets 
high in whole wheat products lead to negative 
zinc balance and initially suggested that this 

was due to the phytic acid content of these 
foods analogous to the calcium malabsorp¬ 
tion-phytic acid story. More recently he has 
shown that zinc binds quite strongly, perhaps 
more strongly than calcium, to dephytinized 
fiber in vitro (55, 69). In fact the removal of 
phytale from bran or whole rrieal bread or 
the addition of calcium to the preparation 
seems to increase zinc binding in vitro. Zinc 
has also been shown to bind in vitro to starch 
and pure cellulose. 

In contrast to their findings for calcium 
absorption, Campbell et al. (58) suggest that 
adaptation to impaired zinc absorption does 
in fact occur after a period of weeks. How¬ 
ever, few long-term studies have been done. 
Preliminary evidence on the properties of 
other fiber preparations has yielded conflict¬ 
ing results (70, 71). 

Further interest in this aspect of mineral 
absorption has been stimulated by the sug¬ 
gestion that the ratio of zinc to copper ab¬ 
sorbed could be important in the develop¬ 
ment of atherosclerosis through an effect on 
cholesterol metabolism (72). Many questions 
relating to zinc absorption and fiber remain 
unanswered. 

Iron 
Iron absorption is known to vary consid¬ 

erably depending on the type and composi¬ 
tion of the diet being eaten. Its availability 
from whole wheat products is particularly 
poor (73). Balance studies show that iron 
absorption is impaired from diets containing 
wholemeal bread (74) and from test meals 
containing rice and vegetables (75). Other 
investigators have shown decreased serum 
iron levels after 3 or 5 weeks of diets contain¬ 
ing bran and whole wheat products (62. 76). 
Once again phytic acid has been incriminated 
as the main factor diminishing iron absorp¬ 
tion in these circumstances and in particular 
the form in which the iron is bound to phy- 
tate. In the rat the monoferric phytate present 
in bran was readily available for absorption 
when isolated from the bran while other hran- 
iron-phytate complexes were not (77). It is 
also possible that iron binds directly to plant 
cell wall material other than phytic acid (55). 
so we need to study iron absorption specifi¬ 
cally from the point of view of dietary fiber. 

The interaction in the gut of cell wall ma¬ 
terials with mineral absorption represents a 
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n. particularly so when Western-style 

supplemented with high-fiber prep- 
3 one area where caution would seem 
needed is in supplementing the diet of 
n^le wjth whole wheat products to 

.Ce'bowel habits when their dietary in- 
-r-;f iron and calcium may be barely 
~kf_. t for their normal requirements. It is 
YV.-mTt ,0 disentangle the relative roles of 
‘"J’Y- acid and dietary fiber in altering min- 
f 'IKhNOrption, but current evidence suggests 
Y"1. Viher may have an independent role. 
rY-her information is needed particularly on 

"mineral-binding properties of dietary fi- 
L". Y present in commonly eaten fruits and 
* lc;ahles. Equally important to bear in mind 

be the possibility that in the long term 
"c human system is able in some way to 

•jot to the diminished availability of min- 
*r.i! as a result of these dietary changes and 
-I: uc mav ultimately have seemed overcau- 
tYuv a bout" this aspect of dietary fiber metab- 

{ conclusions 

Sufficient preliminary evidence is available 
t>, hugest that fiber has important nutritional 
implications in addition to its already well- 
kr.oun gastroenterological effects. Fiber ap- 
jearx to""affect the rate and route of absorp- 
i..-n and metabolism of dietary fat, carbohy- 
d-.:ic. and protein as well as altering sterol 
metabolism and mineral balance. 

The important question of the significance 
. : thc^e changes remains to be answered. We 
r.eed further information before the role of 
d;r'.jrv fiber can be assessed. For example we 
r red to know more about the amount of fiber 
c. ;er. bv various populations, its type, and its 
j r.y biological effects. Gathering this infor- 
fr.ation is unlikely to prove easy as the essence 
•: the fiber story' is one of long-term changes 
t- diet leading to altered patterns in human 
- -cjbc. Furthermore we need to recognize 
ic.jT the nutritional significance of a fiber-rich 

> • fil<-r-depleted diet will depend on other 
<.>’ro!itucnts of the diet, which vary greatly in 
d. itcicnt parts of the world. Fiber cannot be 
xen in isolation from the rest of the diet. 

F is wisest to assume at the moment that 
t:' absorption and metabolism of many if 
- j!1 nutrients are affected by fiber. Some 

of these changes appear to be nutritionally 
beneficial although the role of fiber in min¬ 
eral absorption gives grounds for concerp. If 
the effect of fiber on colonic function proves 
to be important in relieving constipation and 
preventing diverticular disease and. large 
bowel cancer, the need to increase fiber in¬ 
takes will be clear. This alone means that the 
nutritional implications need to be evaluated. 
However, it is now possible to conceive that 
some of these nutritional changes may be of 
equal importance in their own right. £3 

The author is indebted to Dr. Philip James for helpful 
discussions during the preparation of this paper and to 
Will Branch, Helen Houston, Dr. David Jenkins, and 
Dr. Hugh W'lggins for collaboration in studies on dietary 
fiber. 
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COMMISSION 

OF 

NUTRITION COMMITTEE 

NUMBER OF MEMBERS: Eight 

METHOD OF APPOINTMENT: The Steering Committee Chairman in consultation 
with Nutrition Committee Chairman 

TERM OF OFFICE: Three Years 

USUAL FREQUENCY OF MEETINGS: Minimum of Two Per Year 

RESPONSIBILITIES: I. To be fully informed concerning new 
scientific developments and the advances in 
knowledge concerning nutrition and/or diet 
as it relates to health and the occurrence or 
treatment of cardiovascular disease; 
synthesize the pertinent knowledge for the 
development of policy and position papers; 
provide advisory and resource information in 
these areas for AHA. 

2. Stimulate basic and applied research in 
nutrition, identifying areas of needed or 
expanded investigative effort and emphasis. 

3. Promote in cooperation with the Scientific 
Councils and committees of AHA 
appropriate and well designed nutrition 
programs in coronary artery disease and 
hypertensive disease; to promulgate in 
cooperation with AHA affiliates public 
education programs concerning nutrition in 
these areas. 

4. Advise the Working Group on Public Policy 
and Government Affairs in matters 
concerning legislation and government 
regulation related to food, nutrition, health 
and cardiovascular disease. 

5. Cooperate with and assist other scientific 
and health agencies in programs concerning 
nutrition and cardiovascular disease. 

6. Disseminate information pertinent to 
nutrition and cardiovascular disease to 
health professionals through news and 
medical media and with the cooperation and 
assistance of affiliates. 

Prepared 03/15/76 
Approved by AHA Executive Committee 04/10/76 
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AMERICAN HEART ASSOCIATION 
NUTRITION COMMITTEE 

AHA National Center Thursday, April 5, 1979 
Dallas, Texas Friday, April 6, 1979 

AGENDA 

Review of Minutes and Action Items E. Bierman 

Exhibit 

II. Report from Subcommittee C. Ford 

III. Reports from Liaison Members 

A. Council on Arteriosclerosis 
B. Council on CVDY 
C. American Diabetes Association 

F. Mattson 
W. Weidman 
B. El-Beheri 

t/ 

IV. Report from Ad Hoc Committee to Design S. Grundy 
A Dietary Treatment for Hyperlipoproteinemia and C. Ford 

V. Nutrition Film E. Bierman D ^ 

VI. Nutrition/CVD Conference 

VII. Review of Public Policy Paper/Nutrition 

VIII. Nutrition Consortium Support 

IX. HDL Professional Educational Material 

X. Fat Modification of Foods 

E. Bierman 

E. Bierman 

E. Bierman 

E. Bierman 

E. Bierman 

E-l 
E-2 

f/ 

G 

H 

XI. TV Nutrition Ads to Children E. Bierman J 
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XII. Public Education Piece on Triglyceride J. Farquhar 

XIII. Heart Healthy Airline Meals -- 
Chicago Heart's Proposal E. Bierman 

XIV. Co-sponsorship of Heart Association 
Nutrition Symposiums E. Bierman 

XV. Position Papers on Nutrition/Hypertension E. Bierman 

XVI. Suggestions for Cardiovascular Conferences 
and How-To Sessions for Annual Meeting 
November 1979 

XVII. Guest Speakers 

A. Relationship of Salt to Hypertension 
B. Cholesterol in Childhood -- 

Toward a Public Policy 
C. Overcoming Obesity 

R. Prineas 

D. Berwick 
G. Bray 

XVIII. Future Meeting Dates 

/jf-320 
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EXHIBIT 

AMERICAN HEART ASSOCIATION 
NUTRITION COMMITTEE 

MINUTES ■ 

Bahia Mar Hotel October 25-26, 1978 
Ft. Lauderdale, Florida 

Members Present 

Edwin Bierman, M.D., Chairman 
John Brunzell, M.D. 
Robert Corwin, M.D. 
Cynthia Ford, R.D. 
Jack C. Geer, M.D. (26th) 
Scott Grundy, M.D., Ph.D. 
William Insull, Jr., M.D. 
Lewis Kuller, M.D. (26th) 
Fred Mattson, Ph.D. 
John Mueller, M.D. (26th) 
Robert Shank, M.D. 
William Weidman, M.D. (25th) 

Minutes of the February 27-28, 1978 meeting were reviewed and approved with the 
following change on the first page of the Nutrition and Public Policy attachment: 
"Changes the recommendation for salt intake from 2-3 qrams/day to 5 grams/day." 

ACTION ITEMS 

Guests 

Barbara El Beheri, R.D. (25th) 
Donald Zilversmit, Ph.D. (26th) 

Staff 

Mary Winston, Ed.D. 
Isabel Johnson, Recorder 

|. APPOINTED Drs. Brunzell and Corwin as liaison to planning group for a workshop on 
obesity sponsored jointly by AHA and CVDY Council. 

2. AGREED Dr. Grundy will work with Mary Winston on changes in the Position Paper 
on Nutrition Education. 

3. AGREED Mary Winston will draft a letter of response to United Airlines article and 
send to Dr. Bierman for review. 

4. AGREED Dr. Glueck will be asked to revise his statement for Affiliates on high 
density lipoprotein cholesterol, incorporating suggestions from Committee's review. 
AHA science writer will review, Dr. Bierman will receive before distribution to 
Committee. 

5. AGREED Dr. Mueller will revise his statement for Affiliates on alcohol, send to 
Mary Winston, AHA science writer will review, Dr. Bierman will receive before 
distribution to Committee. 
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6. RECOMMEND professional education material in the field of HDL be developed. 

7. AGREED Mary Winston will send piece on triglycerides from Washington Affiliate to 
Committee for review. 

8. AGREED Committee supports the "one diet" concept. 

9. MSC that Committee requests final report from Committee to Design a Dietary 
Treatment for Hyperlipoproteinemia by March I, 1979. 

10. MSC that Cynthia Ford's recommended version of "Eat to Your Heart's Content" will 
tentatively be used as Phase I, and this will be submitted to MRFIT coding center for 
computer analysis. 

I I. MSC that Committee go on record as strongly encouraging support for up-dating of 
food composition tables to validate data from nutrition intervention studies, e.g. fat, 
cholesterol, sodium, and other nutrients of concern to CVD. 

12. MSC that letters to this effect go to NHLBI, Dr. Robert Levy, with cc to Dr. Zukel; 
to Agriculture, Dr. Mark Hegstead, with cc to Dr. Jack lacano; to Director, Hanes 
Study, with cc to Basil Rifkind. 

13. MSC that AHA award funds to the Nutrition Committee for the determination of 
variations in the diet, "The Way to a Man's Heart", as determined by computer 
analysis of foods as purchased in the market place. 

14. AGREED Committee commends Cynthia Ford and her committee for their work on 
calculations for the revision, "Eat to Your Heart's Content." 

15. CONSENSUS of Committee that the Nutrition/CVD Conference in progress be 
repeated in two years at a location in the Western U.S. 

16. MSC to send letter to Dr. Levy to urge that a workshop be funded to review 
Cholesterol Index tool and other educational tools. Dr. Kuller will draft letter with 
cc to Don Frederickson at NIH, and William Zukel. A similar letter will be sent to 
Senators Dole and McGovern. 

17. MSC to invite an expert on salt and hypertension to the next meeting. 

18. AGREED next meeting will be either March 1-2 or March 5-6, 1979 at National 
Center. 

DISCUSSION 

Report from Subcommittee of Nutritionists was received from Cynthia Ford: The 
Creative Cuisine program package has been distributed to all heart associations. The low 
sodium cookbook, Cooking Without Your Salt Shaker, will be available after the first of 
the year. Plans are being made to have the Food for Thought game available by April, 
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1979. The first regional Nutrition Counseling Workshop was held in Newark, NJ in 
October. It was well attended by approximately 200, a small percentage of whom were 
physicians. The Association is involved with NHLBI in a pilot nutrition education research 
program in the Giant Food Stores in the Washington, DC area. The nutrition aspect of the 
Heart Health Education in the Young program is being designed to mesh with the school 
lunch program. The material will be organized in a total program and will consist of 
information on how to implement a workshop. The general guidelines for children 
following a prudent diet will be adapted to the requirements of the school lunch. Phase I 
of the program will be designed for food service directors and workers and will consist of 
the following: 

1) Introduction and rationale: risk factors, obesity, legislation, evaluation, 
bibliography. 

2) Clear explanation of implications of risk factor education to school food 
service; how to do it (Food purchasing, specifications, recipe modifi¬ 
cation, eating patterns, breakfast, snacks, lunch, use of seasonings to 
reduce sodium content of diet). 

3) Change from the food service workers point of view, food abuse, 
attitudes and behavior, resistance to change, understanding significance 
of risk factor education. 

4) The program will be developed in modules (I hour, 2-3-4 hours). 
Emphasis will be placed on the necessity of the sessions being 
participatory. 

Guidelines will be developed for use of heart association program staff in 
approaching school personnel for purposes of encouraging them to participate 
in the program, suggestions will be given for publicity of program. 

After review of the proposed Position Paper on Nutrition Education, Dr. Grundy was asked 
to assist Mary Winston with developing a paragraph dealing with familial hyperlipidemia. 

Information Item 

Letter to United Airlines - The article, "To Your Health" (see Attachment I) which 
appeared in United Airlines Friendly Times, was discussed. United Airlines offers 
passengers a choice of fat-modified meals, and a letter from American Heart was 
previously sent complimenting them on their efforts. In view of this, it was felt that 
a letter should be sent to the airline pointing out the misinformation in the article. 
Mary Winston will draft and send to Dr. Bierman for revision. 

Liaison Reports 

A. Council on Cardiovascular Disease in the Young - Dr. William Weidman reported 
that the Council is planning a closed workshop on obesity in childhood, hopefully to 
be sponsored by NHLBI, AHA, and the American Academy of Pediatrics. He 
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requested liaison representation from the Nutrition Committee for the planning. 
Drs. Brunzell and Corwin were appointed to serve in this capacity. The 
representative from the American Diabetes Association, Barbara El Beheri, 
expressed interest in working with this planning group. Dr. Weidman requested 
assistance from the Nutrition Committee on the issue of salt in children's diets, e.g. 
what is the average salt intake of children, how can sodium input in children be 
measured, and the sodium content of processed foods. 

B. Council on Arteriosclerosis - Fred Mattson, Ph.D. had no report at this time as the 
executive committee meets in November. 

C. American Diabetes Association - John Brunzell, M.D. reported that ADA has 
employed a nutritionist, Barbara El Beheri, who attended the meeting. He suggested 
that if there is no objection from the Nutrition Committee, it would be mutually 
beneficial to have her attend our meetings. However, an official liaison from the 
ADA, a volunteer with policy making powers, should also be appointed to AHA's 
Nutrition Committee. 

ADA is publishing a cookbook based on AHA dietary principles. Dr. Brunzell 
expressed the need for long-term studies in diabetics using nutritive sweetners such 
as fructose and sucrose. He referred the Committee to an article in the September 
1978 issue of Diabetic Care. 

Information Statements for Affiliates 

A. HDL -Committee reviewed the draft prepared by Dr. Glueck. He will incorporate 
suggestions for revision, and send revised statement to Dr. Bierman for approval. 
Statement will be referred to a science writer for editing, and circulated to 
committee members for final approval. 

B. Alcohol - Comments were received on the draft statement on alcohol. Dr. Mueller 
will incorporate them in the revised statement and return to Mary Winston who will 
ask science writer to review. Statement will then be sent to Dr. Bierman for 
approval and circulated to Committee. 

C. Triglyceride - Committee reviewed statement prepared by Dr. Brunzell. Comments 
had been received previously from committee members. Additional suggestions 
were made at the meeting. These will be incorporated in the statement and it will 
be recirculated to Committee for final approval. A statement on trigylcerides 
prepared for the general public by Washington State Heart Association's nutrition 
committee will be circulated to committee members for review and possible 
publication by AHA. 

D. Salt and Hypertension, Salt and Obesity - Papers were prepared on these topics by 
Drs. Mueller and Geer. Each presented a different point of view. The Committee 
expressed concern about the kind of recommendation that could be made. It was 
agreed that the first step is an in depth committee self-education on the subject. 
Dr. Bierman feels the Committee will benefit greatly by the appointment of Dr. 
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Harriet Dustan, an expert in hypertension. In addition, effort will be made to 
identify a scientist particularly knowledgeable in regard to salt and hypertension and 
invite him to the next meeting. 

Report from Committee to Design a Dietary Treatment for Hyperlipoproteinemia 

Dr. Grundy reported on the committee's July 14 meeting and requested guidance from 
Nutrition Committee. The Nutrition Committee supports the "one diet concept." 
Dr. Grundy will prepare a report to the Committee to Design a Dietary Treatment for 
Hyperlipoproteinemia based on Nutrition Committee's discussion. (See Attachment II) 
Committee members were requested to look over Dr. Grundy's memo. It was MSC that 
Nutrition Committee requests final report from this group by March I, 1979. 

Review of Material to be Prepared by Subcommittee of Nutritionists for Above 
Committee 

Cynthia Ford presented revised calculations for food tables reflecting the teaching in "The 
Way to a Man's Heart" as well as calculations for the revision to be entitled "Eat To Your 
Heart's Content." Since AHA is planning to revise both this basic diet pamphlet and the 
cookbook, preparation of therapeutic diets for the Phase II modification has been deferred 
until decisions on the basic diet (Phase I) are made. It was MSC that the proposed "Eat To 
Your Heart's Content" which will be used as Phase I be submitted to the MRFIT coding 
center for computer analysis. MSC that the following motion prepared by Dr. Shank be 
sent to Dr. Levy at NHLBI, and to the Director of the Hanes Study. Dr. Mattson will 
develop a similar ietter to be sent to Dr. Mark Hegstead at the U.S.D.A. 

Motion - 

The Nutrition Committee of the American Heart Association, increasingly 
aware of the large problems associated with completing and updating tables of 
food composition for purposes of evaluation of the dietary intake of Americans 
and seeking information concerning the health importance of intakes of other 
nutrients not usually included in these tables, proposes that appropriate 
government agencies be encouraged to develop support for programs which will 
provide for the collection and analysis of meal aliquots selected and consumed 
by an appropriate sample of the American population. 

MSC that AHA award funds to the Nutrition Committee for the determination of 
variations in the diet, "The Way to a Man's Heart," as determined by computer analysis of 
foods as purchased in the market place. AGREED Committee commends Cynthia Ford 
and her committee for their work on calculations for the revision, "Eat to Your Heart's 
Content." 

Guest Report 

Cholesterol Index of Foods - Dr. Donald Zilversmit presented this to Committee. He 
has developed an index based on the cholesterol, polyunsaturated and saturated fat 
content of food, and previously developed equations, which allow one to predict the 



-6- 

effect of a particular food on serum cholesterol. If an individual follows AHA 
dietary recommendations, his total cholesterol index will add up to 100; an individual 
following a typical American diet will have a total index of 200-220. The 
Cholesterol Index is a form of food exchange list, each food being assigned a 
specified number of points, e.g. egg has a cholesterol index of 49. The index is 
additive. It has been field tested on forty patients. A 2400 calorie diet was used as 
the base. The formulas used to calculate the index are as follows: 

Cl = (1.01 (S-0.5P) + 0.05C) x 3.51 

Cl2 = (0.81 S-0.62P + 0.0677C) x 3.94 

In the discussion, the Committee members cautioned that it is necessary to heed the 
caloric value of food. The question arose as to whether or not this is the best way to 
weight these foods. Also, it appears that an individual could add more than 10% poly¬ 
unsaturated fat to his diet. The suggestion was made that a fat-calorie index would be a 
more ideal tool. 

Dr. Kuller recommended that a workshop be designed to look at all of the available educa¬ 
tional tools related to the fat-modified diet. It was MSC that a letter be sent to Dr. 
Robert Levy at NHLBI encouraging him to designate funds for organizing a workshop for 
this purpose. A similar letter should go to Senators Dole and McGovern. 

Nutrition Film - Committee feels they have specified objectives for the film and this 
should be sufficient. Official diet statements must be followed in regard to the message. 
Committee agreed they were particularly impressed with the film, "High Blood Pressure: 
If Only It Hurt A Little", and asked if a similar technique might be considered for the 
nutrition film. 

Professional Education - Council on Epidemiology is sponsoring a Conference on Exercise 
in March 1979. Dr. Kuller suggested this Council would be enthusiastic about co¬ 
sponsoring a course with the Nutrition Committee in 1980. CONSENSUS of Committee 
that the Nutrition/CVD Conference be repeated in two years at a location in the Western 
U.S. Also, AGREED that faculty be asked to send bibliographies of their presentations 
given at the Florida conference which, when compiled, will be mailed to all participants. 

Future Meeting Date - AGREED next meeting will be at National Center March 5-6, 1979 
(Monday and one-half day Tuesday), March 15-16 (Thursday and one-half day Friday), or 
March 14-15 (Wednesday and one-half day Thursday). Committee will be polled to 
determine exact date. 

gc-109 
12/7/78 
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The dangers of high fat diets have been 
known for years, but the American Heart 
Association has chosen not to emphasize 
significant reductions in total fat intake. 
(Our diets contain 40 to SO percent of total 
calories in fat) The AHA decided instead to 
push the substitution of unsaturated fat for 
saturated fat . ' :-ri 

Unsaturated fata or oils are found most'." 
readily in vegetable products such as corn', 
and safflower. They contain no cholesterol.^ 
Studies show that an Increased intake of un- ,- 

‘ saturated fats causes a slight reduction In 
the cholesterol blood level of some poople. 

r * 

“if you eat less choles¬ 
terol-containing fat and 
more unsaturated fat, you 
are not accomplishing 
much except supporting 
the vegetable oil industry!’ 

The AHA approach held out the possibility 
to the public that it need not forego its eating 
habits or endure the low-fat, low-cholesterol 
diet to secure immunity from heart disease. 
The approach suggested one need merely 
substitute unsaturated for saturated fats. 

The food industry, ever sensitive to pro¬ 
fitable situations, quickly responded. Foods 
high in unsaturated fats, such as margarine 
and mayonnaise, were touted as relative 
remedies fer coronary heart disease. 

New products appeared which substituted 
saturated fats for unsaturated fats in ice 
cream, sauces and other favorite edibles, 
such as cholesterol-free egg substitutes. 

The preoccupation with this substitution 
of unsaturated fats has dominated the nutri¬ 
tional world since the American Heart As¬ 
sociation’s sanction of this approach by 
adopting it as its primary preventive re¬ 
commendation. 

The available evidence is emphatic, 
however, about the utter futility of this 
approach. 

Here is a capsule summary of two studies 
on unsaturated fat diets: 

Ixindon researchers in 1968 compared, 
after sis years, 200 people on a 46 percent fat 
diet with unsaturated fats with 200 people 
eating a 46 percent fat diet with ''normal" 
Ingredients. All 400 persons had recovered 
recently from heart attacks. 

This eight-year study was the longest 
clinical trial in the U.S. of a diet high in 
unsaturated fat I wonder whether the 
American Heart Association has reviewed 
the literature? 

Many animal studies show that diets high 
in unsaturated fats may lower the 
cholesterol in the blood. That’s great, but 
where does the cholesterol go? 

It is forced into the tissues, and when 
cholesterol levels in the tissues become 
elevated, cholesterol crystals begin to form. 

, In this crystal form, cholesterol can be a 
potent cancer-causing agent 

Studies showing the fallacy of substituting 
, different fats instead of reducing total fats 
’ have been ignored by the National Dairy 

Council, the National Heart and Lung In¬ 
stitute, the American Heart Association and 
the general food industry. 

When research showed unsaturated fat 
dangers, the dairy Industry cheered from 
the saturated-fat bleachers. When research 
showed that total fat, regardless of Its type, 
was related strongly to arterial disease, the 
dairy industry gave Its annual award to an 
esteemed researcher who showed that un¬ 
saturated fats forced the cholesterol into the 
walls of arteries and tissues. This, of course, 
shifted the onus of guilt back to the un¬ 
saturated fat food industry, 

I think it’s time for the game of fats to 
stop. Fat is fat is oil is fat. Whether its from 
animals, coconuts, peanuts or cashews— 
nuts, by the way, are 70 percent fat—is not 
the issue. It is the total amount that counts. 

S 1- 

vitamin B 12 is the 
only essential ingredient 
necessary for good health 
that is not found in the 
vegetable kingdom.” 

“It’s time for the game 
of fats to stop. Fat is fat is 
oil is fat...whether it’s - 
from animals, coconuts, - V 
peanuts or cashews.”' 

Results showed no difference in total 
deaths due to coronary heart disease be¬ 
tween ' ‘dieters” and those on regular diets 
and no difference in major relapses. 

In the United States, half of the 846 men 
living in an iastitution where their food was 
specially prepared were given a high un¬ 
saturated fat diet and the other half the 
“normal” diet. Both diets had 40 percent of 
the total daily calories in fat. 

Right ycHrs later the results showed no 
Sll'rilfirvillf In r/.r >»**•.r4 

If you eat less cholesterol-containing fat 
and more unsaturated fat, you are not ac¬ 
complishing much except supporting the 
vegetable oil industry. You are still 
developing the fatty plaques in your and 
your children’s arteries. 

What should we eat? Foods such as whole 
grains, pasta, beans, vegetables and 
potatoes that contain more complex car¬ 
bohydrates. 

For example, instead of spaghetti sauce 
with oil and one pound of hamburger (70 
percent fat) use four ounces of lean ground 
stew meat and eliminate the oil. Learn to 
use meat more as a condiment or not at all. 

Remember that vitamin B12 is the only 
, essentia] ingredient necessary for good 

health that is not found in the vegetable 
^kingdom. Simple rotation of low-fat dairy 
, products such as skim milk and dry curd 
cottage Cheese with fruit, and vegetables, 

■ beans,' potatoes and whole grains will 
provide all the essential minerals, vitamins ‘ 
(except B12), amino acids (protein building 
block) and fatty acids. 

In normal health, if you ate only a half a 
pound of meat per week you would have 
more than adequate intake of vitamin B12. 
In fact, vitamin B12 is stored in the body and 
would take several years to deplete If you 
ate no meat. 

Employees interested in recipes for low-fat 
cookery should invest in a copy of "Live 
Longer Now,” written by Jon Leonard and 
Elaine Taylor and published by Grosset & 
niinlin N V 
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ATTACHMENT II 

October 30, 1978 

TO: Committee to Design a Dietary Treatment for Hyperlipoproteinemia 

FROM: Scott M. Grundy 
Representative of Committee to Nutrition Committee 

SUBJECT: PROPOSAL GROWING OUT OF DISCUSSION AT NUTRITION 
COMMITTEE MEETING OF OCTOBER 25 AND 26, 1978 

After a thorough discussion of the one-diet concept for the treatment of 
hyperlipoproteinemia, the Nutrition Committee was in general agreement with 
the following principles: 

1. The "one-diet" concept for treatment of hyperlipoproteinemia was 
accepted. By "one-diet" is meant a low-fat, low-cholesterol diet. This 
diet can be used for all forms of hyperlipoproteinemia ranging from 
familial hypercholesterolemia to hyperchylomicronemia in its various 
forms. This one-diet is intended to be used in the place of a) a high- 
polyunsaturated fat diet that has been recommended for treatment of 
hypercholesterolemia and b) a low-carbohydrate, high-fat diet that has 
been advocated for hypertriglyceridemia. 

2. A step-wise approach to lowering of fat and cholesterol content of the 
diet would seem reasonable. Logically, Step I (or Phase I) should be 
identical to the AHA diet recommended for the general public. This diet 
would contain 30-35% of calories as fat and approximately 300 mg 
cholesterol per day. Approximately 10% of total calories would be as 
polyunsaturated fats. 

3. Phase II would be lower in fat (25-30%) and cholesterol (approximately 200 
mg per day). Again, 10% of total calories would be as polyunsaturated 
fats. 

A. Phase III would be still lower in fat (20-25%) and would contain about 100 
mg cholesterol per day. Polyunsaturated fats would again constitute 10% 
of total calories. It was recognized that this diet would be difficult to 
achieve by most patients. There was considerable question whether it is a 
realistic diet, and the possibility was raised that it might not be 
nutritionally adequate. 

5. Weight reduction should be recommended in addition to institution of a 
low-fat, low-cholesterol diet. It was recognized that this kind of diet is 
ideal for caloric restriction. Weight reduction is an integral part of 
treatment of hyperlipoproteinemia. 
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6. In patients with severe hypertriglyceridemia and chylomicronemia, rapid 
reduction of fat content is imperative. The purpose of rapidly reducing 
fat is to prevent acute pancreatitis. This purpose should be distinguished 
from the development of a long-term diet for prevention of 
atherosclerosis. 

7. It was recommended that polyunsaturated fats be kept at a maximum of 
10% of calories throughout the progression to lower contents of fat. This 
would increase the P/S ratio which in itself should contribute to further 
lowering of plasma lipids. A higher level of polyunsaturated fats cannot 
be recommended at this time because of the unknown effects of long-term 
ingestion of large quantities of these fats. 

8. The recommendation of the Committee for Dietary Treatment of 
Hyperlipoproteinemia should take note of the fact that drug therapy may 
be indicated for severe forms of hyperlipidemia in addition to dietary 
therapy. However, there is considerable evidence that maintenance of 
strict dietary control will accentuate the action of hypolipidemic drugs, 
and diet therapy should always be continued during drug treatment. It was 
recommended that should polyunsaturated be given above 10% of calories 
for hyperchoIesteroIemic patients, this increment should be considered in 
the category of drug therapy. It is because the benefit-risk ratio of 
polysaturated fats at higher levels of intake has never been determined. 

The Committee had mixed feelings about the advisability of recommending Phase 
III (20-25% fat; 100 mg cholesterol) at this time. This diet has not been given an 
extensive trial, and we do not know whether it is possible to prepare a 
nutritionaIly-adequate diet that can be well tolerated or accepted for prolonged 
periods of time. The suggestion was also made that the use of three phases also 
detracts from the one-diet concept because the three phases are really three 
different diets. One approach would be to recommend the Phase II diet as the 
"one-diet" for treatment of hyperlipidemia. 

The Nutrition Committee urged the Committee for Dietary Therapy to present a 
final recommendation by the time of the next meeting of the Nutrition 
Committee meeting, that is, March I, 1979. 

/sea 



EXHIBIT B 

AMERICAN HEART ASSOCIATION 
AD HOC COMMITTEE ON SCHOOL NUTRITION 

MINUTES 

AHA National Center 
Dallas, Texas 

Friday, January 19, 1979 
8:30 a.m. - 2:30 p.m. 

Members Present: Chairman, Cynthia Ford; Deborah Deatrick; Joan Luck; Annamarie 
Shaw; Kathleen Stitt, Ph.D. 

Staff: Mary Winston, Ed.D.; Betty Tevis, Ph.D.; Isabel Johnson, Recorder 

ACTION ITEMS 

1. APPROVED the minutes of the September 8, 1978 meeting with the following 
deletions: Under Discussion Item III, (I) "obesity" and (3) "food abuse". 

2. AGREED the Position Paper on Nutrition Education in the Young will stand as it is 
as support for the Committee's work with the addition of more emphasis on the food 
service worker's role, as well as the listing of the Cooperative Extension Service. 

3. AGREED Deborah Deatrick's curriculum material entitled "Risk Factors of Cardio¬ 
vascular Disease" will serve as a reference paper for the person presenting the 
workshop. 

4. AGREED Annamarie Shaw will prepare a list of food and menu modifications 
incorporating ideas from the California nutrition workshop. These will be designed 
for answering: "What is fat-controlled cookery?" "What can you, the food service 
worker, change?" Suggested activities will be included. 

5. AGREED Cynthia Ford will share the paper she presented at the Nutrition/CVD 
course with Annamarie Shaw. 

6. AGREED Joan Luck will prepare a listing of "gatekeepers" from national level 
through school lunch worker. 

7. AGREED Joan Luck will send Mary Winston an updated list of state nutrition 
education coordinators. 

8. AGREED committee members will each be sent a copy of "Children's Help Your 
Heart Cookbook" as soon as they can be obtained. 

9. AGREED Joan Luck will prepare section on legislation for the guide. 

10. AGREED Joan Luck will discuss A General Guide to Food Choices in School Lunch 
Pattern Requirements with Dorothy Callahan and together they will modify these to 
be as practical as possible. Joanne Styer has some comments on this guide which 
she will share with the committee. 
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11. AGREED Joan Luck will send Mary Winston basic guidelines developed by USDA 
relative to salt, fat, sugar. 

12. AGREED Annamarie Shaw will attempt to identify slides which would demonstrate 
marketing food and dealing with obstacles in school lunch. 

13. AGREED Joan Luck will find out whether cartoon slides on the above subjects 
developed by USDA are still available. 

14. AGREED Deborah Deatrick will work on an evaluation section for the guide. 

15. AGREED Cynthia Ford will develop section on Nutritional Habits and Change. 

16. AGREED Kathleen Stitt will develop the first section of the guide following the 
format of Guidelines for Nutrition Programming in the Community. 

17. AGREED committee members will send completed assignment materials to Mary 
Winston by May I, 1979. 

18. AGREED next meeting will be May 18 at the National Center. 

DISCUSSION 

I. Position Paper on Nutrition Education in the Young 

It was agreed the Position Paper on Nutrition Education in the Young will stand as 
support for the Committee's work. More emphasis on the food service worker's role 
will be added, as will the listing of the Cooperative Extension Service. 

II. Concepts for Developing Risk Factor Education 

Deborah Deatrick presented this curriculum material on risk factors of cardio¬ 
vascular disease, a pre/post test, and an outline for a demonstration/activity on 
blood pressure and smoking. Results of the Baylor study will be added when they are 
available. Mary Winston suggested reference to heredity and to lowering weight 
should be included in the curriculum material. It was agreed this paper will serve as 
a reference for the person presenting the workshop. An accompanying set of slides 
would be helpful. It was suggested possibly the first two pages of this material could 
be a curriculum guide with options for the instructor. All components will be 
enclosed in a binder. Members were requested to look over this material and send 
comments or suggestions to Deborah Deatrick. 

III. General Guidelines for Children Following a Prudent Diet 

It was suggested these guidelines could be used as reference for workshop instructor. 
They would be difficult to implement as they are. It is expected that Joanne Styer's 
material will be a practical application of these guidelines. 

A recipe presentation (before modification, after modification) was suggested. Also 
presentation of practical information on cholesterol, saturated fat; whole milk - 2% 
- skim (differences, cost); cooking beef patties; salt, sugar, fat; "what is fat-control 
cookery?" - education tool. 
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U.5.D.A. requirements for school meal patterns will be included in this section. 
Annamarie Shaw will make a list of ideas (modifications, changes) from the 
California nutrition workshop. Original lunch menus, same menus with changes. 
Practical suggestions and basic teachings on what we want them to know. Where 
does cholesterol come from, including an activity, slide suggestions. Cynthia Ford 
will share her Florida presentation with Annamarie, particularly examples presented 
of modifying recipes. Consideration will be given to preparing a card similar to 
Creative Cuisine waitress card for food service workers in schools. 

IV. Food Selection, Buying Guide, Recipe Modifications 

Since Joanne Styer could not be present, this material will be circulated to 
committee members for review. 

V. Nutritional Habits and Change 

This section will be personalized to get the interest of the food service workers and 
teachers. Teachers should be included because they work so much more with the 
child. Levels of "gatekeepers" from government down to child will be described. 
Joan Luck will list "gatekeepers" starting with chart of national level. This concept 
is a good one in regard to helping others form good food habits. Obstacles in 
workers own school should be identified and ways of overcoming these would be good 
topics for group discussions. "Neutral" and "non conflict" foods will be explained. 

VI. Legislation Governing Child Nutrition Programs 

This material is seen as resource (background) for workshop leader. It will also be 
appropriate for parents' section. After review of all the material, there is much 
which seems appropriate for the parent and teacher section. Dorothy Callahan's 
breakfast list could be used for a PTA presentation, e.g., "Does your school have a 
breakfast program?" This is also true of material on snacks prepared by Joan Luck. 

VII. Heart Health Education In The Young 

Betty Tevis, AHA Chief of Heart Health Education in the Young, gave the group a 
background and explanation of the guide, "Put Your Heart Into Curriculum". Each 
member was given a copy of this publication. 

VIII. Proposed Organization of the Workshop Guide 

Committee reviewed the material discussed and outlined the organization of the 
guide as follows: 

A. Introduction 

1. Statement of purpose: What is it? Who is the audience? How is guide to 
be used? How units in guide have been set up. How to use the subject 
matter modules. 

2. How to set up a workshop. (Kathleen Stitt will prepare this portion 
following outline of Guidelines for Development of Nutrition Programs.) 
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3. Resources (individuals, organizations) 

4. Legislation related to School Lunch (could be personalized for each 
state). (J. Luck) 

5. Outline of Workshop Module 

6. Position Paper 

B. Risk Factors (Deborah Deatrick) 

1. How to use this section 

2. Background paper on risk factors (Arrange in narrative form and 
underline topics). Include Baylor study, stress importance of relationship 
of obesity to high blood pressure; address issue of heredity/CVD. This 
paper can be the basis for the development of a talk suitable for various 
audiences. 

3. Objectives for section 

4. Options for workshop leaders in presenting material 

5. Suggested activities (include take-home pieces) 

6. Visuals (slides, overheads, etc.) 

7. Evaluation tool 

C. Nutritional Habits and Change (Cynthia Ford) (follow above outline and 
format) 

In this section role of gatekeeper in school lunch will be expanded - levels of 
gatekeepers will be described, leading to child himself. Joan Luck will develop 
list of gatekeepers. One suggested activity in this section is role playing 
relative to serving food. 

D. How To Section (Annamarie Shaw, Joan Luck, Dorothy Callahan, Joanne Styer) 

1. Introduction (narrative as in other sections) 

2. Objectives for unit 

3. General guide to food choices (this will be liberalized in keeping with 
realities of school lunch) 

4. Principles of fat-controlled cookery (outline) 

5. Suggestions for seasonings to reduce salt and sugar (Joan Luck will send 
basic guidelines on salt - fat - sugar) 

Suggestions to food service worker for making changes 6. 
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7. Visuals (e.g. slide on modifying a recipe), (difference in whole and skim 
milk and chocolate milk relative to cost and fat content - slide 
describing saturated fat, polyunsaturated fat), marketing food - 
Annamarie Shaw and Joan Luck will try to locate this information. 

8. Activities, e.g. demonstration of fat content of various types of ground 
beef, cooking meat, draining, blotting - discussion of cost factor; group 
discussions on identification of obstacles in each school to implementing 
changes; marketing food. 

E. Evaluation (Deborah Deatrick) 

IX. Copies of the "Children's Help Your Heart Cookbook" will be sent to each committee 
member. 

X. Mary Winston will send samples of risk factor educational materials to Deborah 
Deatrick. 

XI. Assignments were accepted as indicated above and members were requested to send 
completed assignment materials to National Center for duplication before mailing of 
the next meeting agendas on May I, 1979. 

XII. Next meeting will be May 18 at the National Center. 

iw-405 
3/15/79 





30-35% calories from fat 30% calories from fat 
300 mg cholesterol 200-250 mg cholesterol 

8-10% calories from polyunsaturated 
fatty acids for all diets. 

All diets have been calculated by hand using the food composites and 
weightings which were sent to the Nutrition Coding Center and calculated 
by computer using nutrient values that are currently in use for both the 
LRC and MRFIT programs. 

The material is presented in 3 sections: 

Part I - Diet calculations, food patterns, and sample menu to illus¬ 
trate the Phase I and II 2300 calorie diets and low calorie 
versions (1200 and 1800 calories) of Phase II. 

Part II - A week's menu planned using only general guidelines (not a 
specific food pattern) for the Phase I diet and calculated 
by computer at the Nutrition Coding Center. This procedure 
was requested by the Nutrition Committee to evaluate a diet 
that might be planned by a housewife using only general 
guidelines (similar to information in The Way to a Man's 
Heart) to see how closely it might follow the desired level 
of nutrient intake. Menus were prepared by Marilyn Farrand 
and submitted to the NCC for calculation. Menus are included 
along with a summary table showing the average daily intake 
of nutrients. In addition, the average daily food pattern 
as derived from the sample menus is compared to the Phase I 
diet plan which is under consideration. 

Phase I and Phase II Diets 

Phase I Phase II 

MEMORANDUM DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
X PUBLIC HEALTH SERVICE 

NATIONAL INSTITUTES OF HEALTH 

NATIONAL HEART, LUNG, AND BLOOD INSTITUTE 

Antonio M. Gotto, M.D. DATE: March 19, 1979 
Chairman, Committee to Design a Dietary. 
Treatment for Hyperlipoproteinemia 

TO 

SUBJECT: 

Enclosed are food tables, diet calculations, food patterns and sample 
menus designed to meet the Phase I and II specifications (listed below) 
as agreed upon at the November 12 meeting of the Committee to Design a 
Dietary Treatment for Hyperlipoproteinemia. 

FROM Cynthia Ford 



Part III - Food tables for Phase I and II diets, weighting factor 
analyses for obtaining values for meat, fish, and poultry 
and composites for each food group are included. All calcu- 

? lations were done by computer at the NCC using the latest 
nutrient data. 

Please disregard all food tables and diet calculations that have been 
circulated for previous meetings. They were based on food tables 
calculated by hand; also several of the foods included within a food 
group composite have been changed. 

cc: Members, Committee to Design a Dietary Treatment for Hyperlipo¬ 
proteinemia 

Nutrition Committee Members 
William J. Zukel, M.D. 
Marilyn Farrand 
Lynne Scott 
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PART I 

Table 1 - 2300 calorie diet. 

Values are close to task force guidelines. Low fat milk will be 
recommended — no specific percentage of fat will be specified (for 
calculations, 2% used by NCC for unknown types). Eggs reduced to 2/wk 
from present 3/wk on AHA basic diet. Fats and oils will not be specified 
by type or P/S for Phase I. Calculations used by NCC were for margarine, 
unknown brands, home use, and unknown salad oil. Baked goods and 
desserts are calculated by NCC from recipes calling for low fat milk, 
egg substitute and unknown type salad oil and margarine. P/S slightly 
lower than desired but 4 TB. (12 tsp.) oil, margarine or dressings seems 
about the limit. To incorporate this amount, I found it necessary to 
plan a deep-fried item on the menu. The amount cannot be reduced or the 
total fat is lowered from the 30-35% goal. With 300 mg cholesterol, a 
sizeable amount of saturated fat is present so poly intake needs to be 
high. 

The one way polys might be increased without altering total fat 
would be to specify high poly oils and margarine. I felt this step 
should be considered therapeutic and left for Step II where instructions 
on exact oils and label reading of margarines would be included. 

If a lower fat content milk is used, total fat and cholesterol 
levels are below Phase I task force goals. 

Table 2 - Phase II 2300 calorie diet. 

Eggs deleted. Margarine and oil usage decreased from 12 to 7 
tsp/day. One additional serving of CHo added to bring up calorie 
intake. Poly oils and margarine will be specified thus P/S ratio 
improves. 

Table 3 - Phase II 1800 calorie diet. 

When calories decreased, fat and cholesterol percentages drop. P/S 
is higher but the actual amount of poly oil and margarine recommended is 
decreased. Iron intake starts to fall — caution might be advised for 
certain individuals. 

Table 4 - Phase II 1200 calorie diet. 

Percentage of calories from fat and cholesterol intake lower than 
goal due to low calorie level. If maintained at 30% fat, 200-250 mg 
cholesterol, unpalatable diet plan would result. Poly intake is reduced 
to 4 tsp. although P/S is high. Iron intake is low. Values for skim 
milk are shown on bottom line — total fat then reduced to 26% of 
calories and cholesterol to 117 mg. Food choices are limited. For 1200 
calorie diets, lower fat diets provide more variety in food choice and 
more total food. Usually they are only for a specified period of time 
and then are gradually increased. 
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Table 5 - Shows the progression of the food pattern from Phase I to 
Phase II and compares it to low calorie versions. 

Table 6 - A menu designed to meet Phase I 2300 calories and then adjusted 
to fit £hase II diet plans. Numerical values shown were for tallying 
fat and oil intake. 
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Phase II Diet 
2300 Calories 

Food Amt. Calories Protein Fat Cho. Choi. SF MF PF Ale. Fe 

HFP 

Low Fat Milk 

(Exact % Fat Unkn) 

Eggs 

(Phase II) 

Fats 

Breads, Cereals, 

St. Veg., Soups 

Fruits 

Vegetables 

Baked Goods and 

Desserts 

Alcoholic Beverages 

or Non-Fat Sweets 

i- 

P/S - 1.25 

% Cal 

7 oz 

2 cp 

0 

1 Tap 

2 TB 

6 sv 

4 sv 

3 sv 

4/7 

(4 sv/wk] 

1 sv 

399 

284 

0 

37 

224 

. 696 

312 

72 

133 

117 

56.0 

20.2 

0 

0.1 

0.4 

24.0 

3.6 

4.2 

3.43 

0.4 

16.45 

9.60 

0 

4.17 

25.04 

11.4 

1.08 

0.54 

5.73 

0 

0.7 

28.8 

0 

0.1 

0.4 

125.4 

79.2 

14.4 

18.29 

6.0 

184.8 

27.8 

0 

0.1 

0.6 

5.4 

0 

0 

0.91 

0 

5.60 

5.76 

0 

0,56 

3.34 

3.18 

0 

0 

0.89 

0 

6.16 

2.76 

0 

1.14 

6.86 

3.30 

0 

0 

2.59 

0 

1.96 

0.38 

0 

2.33 

14.00 

4.02 

0 

0 

1.40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13.2 

6.3 

0.4 

0 

0 

0 

6.6 

3.2 

1.8 

0 

0.1 

2274 112.33 74.01 273.29 219.61 19.33 22.83 24.09 13.2 18.4 

x4 x9 x4 x9 x9 x9 x7 

449.32 666.09 1093.16 173.97 205.47 216.81 92.4 

19.76 29.29 48.07 7.65 9.04 9.53 4.06 

ii ■ • 

Task Force Goal 30% 200-250 <10% . <10% 



It 'M 1 Phase II Diet 
1800 Calories 

Table 3 

Food Amt. Calories Protein Fat Cho. Choi. SF MF PF Ale. Fe 

MFP 

Low Fat Milk 
(1% Fat) 

Eggs 

Fats (Phase II) 

Breads, Cereals, 
St. Vegs, Soups 

Fruits 

Vegetables 

Baked Goods and 
Desserts 

Alcoholic Beverages 
or Non-Fat Sweets 

6 oz 

2 cp 

0 

2 TB 

5 sv 

4 sv 

3 sv 

0 

0 

342 

226 

0 

224 

580 

312 

72 

0 

0 

48.0 

18.8 

0 

0.4 

20.0 

3.6 

4.2 

0 

0 

14.10 

4.8 

0 

25.04 

9.5 . 

1.08 

0.54 

0 

0 

0.6 

26.8 

0 

0.4 

104.5 

79.2 

14.4 

0 

0 

158.4 

14.0 

0 

0.6 

4.5 

0 

0 

0 

0 
) 

4.80 

2.88 

0 

3.34 

2.65 

0 

0 

0 

0 

5.28 

1.34 

0 

6.86 

2.75 

0 

0 

0 

0 

1.68 

0.14 

0 

14.00 

3.35 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 . 

0 

0 

0 

5.4 

0 

0 

0 

. 5.5 

3.2 

1.8 

0 

0 

1756 95.00 55.06 225.9 177.5 13.67 16.23 19.17 0 15.9 

x4 x9 x4 x9 x9 x9 x7 

380.0 495.54 903.6 123.03 146.07 172.53 0 

21.64 28.22 51.46 7.01 8.32 9.83 0 

P/S - 1.40 

Task Force Goal 30% 200-250 <10% <10% 
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Phase II Diet 

1200 Calories 

Food Amt. Calories Protein Fat Cho. Choi. SF MF PF Ale. Fe 

MFP 

Low Fat Milk 

(1% Fat) 

Eggs 

Fats (Phase II) 

Breads, Cereals, 

St. Vegs., Soups 

Fruit 

Vegetables 

Baked Goods and 

Desserts 

Alcoholic Beverages 

or Non-Fat Sweets 

P/S » 1.27 

% Cal. 

4 oz 

2 cp 

0 

1 tsp 

1TB 

3 sv 

3 sv 

2 sv 

0 

0 

228 

_226 

0 

37 

112 

348 

234 

48 

0 

0 

32.0 

18.8 

0 

0.1 

0.2 

12.0 

2.7 

2.8 

0 

0 

9.40 

4.8 

0 

4.17 

12.52 

5.70 

0.81 

0.36 

0 

0 

0.9 

26.8 

0 

0.1 

0.2 

62.7 

59.4 

9.6 

0 

0 

105.6 

14.0 

0 

0.1 

0.3 

2.7 

0 

0 

0 

0 

3.20 

2.88 

0 

0.56 

1.67 

1.59 

0 

0 

0 

0 

3.52 

1.34 

0 

1.14 

3.43 

1.65 

0 

0 

0 

0 

1.12 

0.14 

0 

2.33 

7.00 

2.01 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3.6 

0 

0 

0 

0 

3.3 

2.4 

1.2 

0 

0 

1233 68.60 37.76 159.70 122.70 9.90 11.08 12.60 0 10.5 

x4 x9 x4 x9 x9 x9 x7 

274.40 339.84 638.80 89.10 99.72 113.40 

22.25 27.56 51.81 7.23 8.09 9.20 

If Skim Milk Used 1179 22.73 25.53 53.37 117.3 5.57 7.54 9.51 

Task Force Goal 30% 200-250 <10% <10% 
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Foods 

For General Public 

Breads, Cereals, 

St. Veg., Soups 

Fruits 

Vegetables 

Baked Goods and 

Desserts 

Alcoholic Beverages 

or Non-Fat Sweets 

Phase I 

2300 Calories 

7 oz. 

2 cp (low fat)' 

4 serv/wk. 

(Homemade) 

1 sv. 

30-35% Fat 
<300 mg Choi. 

<10% SF 

<10% PF 

Therapeutic 

Phase II 

2300 Calories 

7 oz. 

2 cp (low fat)^ 

No egg yolk 

2 TB + 1 tsp (7 tsp) 

6 sv. 

4 serv/wk. 

(Homemade)^ 

1 sv. 

Phase II 

1800 Calories 

6 oz. 

2 cp (1% fat milk 

or less) 

No egg yolk 

2 TB (6 tsp)3 

5 sv. 

None 

Phase II 

1200 Calories 

4 oz. 

2 cp (1% fat milk 

or less) 

No egg yolk 

1 TB + 1 tsp (4 tsp)' 

3 sv • 

None 

30% Fat 

200-250 mg Choi. 

<10% SF 

<10% PF 

Phase II Specs. - Adjusted 

in line with calorie level 

^Xow Fat Milk - Pt. Instructions will 

not specify fat content. Calc, based 

on 2% fat. 

^Pt Instr. will call for 

margarine and veg. oil - 

No specs as to brand, type 

or P/S. 

Pt Instr. will teach label 

reading of marg. - For P/S of 

2:1 or more. Oil will be corn, 

safflower, pt. hydrog. soy, or 

cottonseed. 



Table 6 

Breakfast 

Lunch 

Dinner 

Snack 

Sample 
• S i! 4 i 

2300 Calories - Phase I 

1/2 grapefruit 
1 poached egg (2/wk) 
1 slice of toast 
1 tsp. margarine1 
1 cup 2% fat milk 
coffee 

vegetable soup 
roast beef sandwich (2 oz.) 
w/2 tsp. margarine2 
1 cup chef's salad w/1 TB. 
commercial french dressing! 

1/2 cup fresh fruit cup 
1 cup 2% fat milk 

cocktail 
5 oz. breaded fried haddock 
(in salad oil)5 

1 TB. tartar sauce! 
1/2 cup mashed potatoes w/ 
1 tsp. margarine1 

1/2 cup green beans w/ 
1 tsp. margarine1 

assorted raw veg. relishes 
homemade orange cake (4 sv/wk) 
coffee 

1 large apple 

Menu to Illustrate Food Patterns For 

2300 Calories - Phase II 

1/2 grapefruit 
1 cup cold cereal 
1 slice of toast 
1 tsp. poly margarine1 
1 cup 2% fat milk 
coffee 

vegetable soup 
roast beef sandwich (2 oz.) 
w/1 tsp. poly margarine1 

1 cup chef's salad w/1 TB. 
homemade french dressing 
(2 tsp. poly oil) 

1/2 cup fresh fruit cup 
1 cup 2% fat milk 

cocktail 
5 oz. baked haddock w/ 
1' tsp. poly margarine1 

lemon wedges 
1/2 cup mashed potatoes w/ 
1 tsp. poly margarine1 

1/2 cup green beans w/ 
1 tsp. poly margarine1 

assorted raw veg. relishes 
homemade orange cake (4 sv/wk) 
coffee 

1 large apple 

Phases I and II 

1800 Calories - Phase II 

1/2 grapefruit 
1 slice of toast 
1 tsp. poly margarine1 
1 cup 1% fat milk 
coffee 

vegetable soup 
roast beef sandwich (2 oz.) 
(no margarine) 

1 cup chef's salad w/1 TB. 
homemade french dressing 
(2 tsp. poly oil) 

1/2 cup fresh fruit cup 
1 cup 17. fat milk 

4 oz. baked haddock 
w/1 tsp. poly margarine1 
lemon wedges 
1/2 cup mashed potatoes w/ 
1 tsp. poly margarine1 

1/2 cup green beans w/ 
1 tsp. poly margarine1 

assorted raw veg. relishes 
1/4 canteloupe 
coffee 

1 small apple 

1200 Calories - Phase II 

1/2 grapefruit 
1 slice of toast 
1 tsp. poly margarine1 
1 cup skim (<1%) milk 
coffee 

vegetable soup 
1/3 cup low fat (1Z) cottage 
cheese 

1/2 cup fresh fruit 
1 small pan roll 
1 tsp• poly margarine1 
tea or coffee 

4 oz. baked haddock 
w/1 tsp. poly margarine1 
lemon wedges 
1/2 cup green beans w/ 
1 tsp. poly margarine1 

1 cup chef's salad w/ 
low calorie dressing 

1/4 canteloupe 
coffee 
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PART II 

Table 7 - Summary table showing average daily nutrient intake of week's 
menu planned according to general guidelines for AHA basic Phase I diet. 

Table 8 — Calculations show menus to average a higher than desired 
intake of total fat. When viewed in terms of a food pattern, fat and 
oil usage does not appear excessive. Obviously, there is some hidden 
fat in food preparation that is not accounted for in a food grouping 
system even though baked goods and desserts were calculated as a separate 
category. 

Table 9 lists some of the obvious discrepancies that have been detected. 
The menus were not expected to conform exactly to a Phase I pattern as 
they were not planned with a specific number or size of portions or 
aimed at a set calorie intake but from general guidelines similar to the 
form used in The Way to a Man's Heart. 

The areas of concern are the high total and saturated fat content 
as well as the surprisingly low level of iron. This reinforces the 
concern regarding iron content in diets that are low in calories or in 
animal protein foods as these diets averaged 7 oz. meat, fish and 
poultry daily. 

WMT: ± 
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Table 9 
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Obvious Discrepancies - Sample Menu and Food Pattern 

1) Gravy 2 x in 1 wk 

Portion sizes. 

Had not been added to food composites. 
Contributed to SF & total fat calories. 

Food table - average serv. nuts - 1 TB. 
Menu - 1 serv. 2 oz. 
Contributed to total & mono fat calories 

3) Consumption of sugars, LF sweets and alcohol (mainly sugar syrup) 

calc, from menu/day 164 

according to food plan/day 117 

42 
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. -SUNDAY 

Breakfast 
1 c orange juice 
1 egg scrambled in 
1 tsp. margarine 
1 slice toast 
1 tsp. margarine 
coffee 

Lunch 
4 oz. roast chicken, no skin 
h c mashed potatoes (Margarine and low fat milk) 
h c chicken gravy 
h c Brussels sprouts with margarine 
2 T. cranberry sauce 
h c f -Esh fruit 
coffee 

Dinner 
1 c vegetarian baked beans, canned 
3 oz. mock sausage patties (AHA) 
1 c spinach salad 
2 T. vinegar and oil diessing 
^ c canned pears 
1 c low fat milk 
coffee 

Snack 
1 c low fat milk 

'3 sugar cookies (AHA) 

M.F. 
12/27/78 



MONDAY 

Breakfast 
1 medium banana 
1 c cornflakes 
1 tsp. sugar 
1 c low fat milk 
coffee 

Lunch 
tomato soup, canned' 
4 saltines 
tuna fish salad (2 oz.) sandwich 
h c celery and carrot sticks 
1 medium apple 
1 c ’low fat milk 
coffee 

Dinner 
5 oz. baked ham 
% c candied sweet potatoes with margarine 
H c green beans with margarine 

c coleslaw with pineapple cubes 
1 slice bread 
1 tsp. margarine 
H c lemon pudding 
coffee 

Snack 
2 oz. peanuts 

M.F. 
12/27/78 

i 



TUESDAY 

Breakfast 
*s grapefruit 
1 c oatmeal 
2 tsp. sugar 
1 c low fat milk 
coffee 2 

Lunch 
chicken sandwich (2 oz.) 
2 T. mayonnaise 
1 2x2 square jellied fruit salad . 
h c canned apricots 
1 c low fat milk 
coffee 

Dinner 
4 oz. meat balls / 

-h c tomato sauce 
1 c spaghetti 
2 c tossed salad 
2 T. vinegar and oil dressing 
1 bread stick 
1 tsp. margarine 
1 cantaloupe wedge (% of 6” melon) 
3% oz. red wine 
coffee 

Snack 
1 small apple 

M.F. 
12/27/78 



WEDNESDAY 

Breakfast 
1 c orange juice 
3 slices French toast I (AHA) 

Os egg yolk) 
2 T. pancake syrup 
2 T. margarine 
1 c low fat milk 

Lunch 
4 oz. pot roast of beef 
1 medium baked potato 
1 T. margarine 
% c sliced carrots with margarine 
1 3"x2"x2" hard roll 
1 T. margarine 
% c fruit cocktail 
coffee 

Pinner 
3 oz. pork chop 
% c broccoli with margarine 
% c corn with margarine 
i* c apple crisp 
1 c low fat milk 
coffee 

M.F. 
12/27/78 

t 



THURSDAY 

Breakfast 
h c stewed prunes 
1 c rice krispies 
1 tsp. sugar’ 
1 c low fat milk 
coffee 

Lunch 
2 oz. Swiss cheese sandwich with lettuce 
2 tsp. margarine 
2 c tossed salad 
2 T. French dressing 
1/3 c sherbet 
coffee 

Dinner 
3 oz. Good and Easy Sauerbraten (AHA) 
H c noodles with margarine 
% c beets 
Vc gravy 
1 slice bread 
1 tsp. margarine 
1 c sliced oranges and bananas 
1 c low fat milk 
coffee 

Snack 
1 small bunch grapes 

i 

M.F. 
12/27/78 



FRIDAY 

Bre’akfast 
h c apple juice 
2 slices toast 
2 tsp. margarine 
1 c low fat milk 
coffee 

Lunch 
3 oz. ham salad 
*5 c potato salad 
1 small roll 
1 tsp. rrargarine 
1 jmall tomato, sliced 

“1 TZ salad dressing 
% c gelatin dessert 
1 c low fat milk 

Dinner 
4 oz. baked fish with 1 T. margarine 

c parslied rice with margarine 
c peas with margarine 

h c Waldorf salad 
1 slice bread 
1 tsp. margarine 
1/6 of 9" blueberry pie 
coffee 

M.F. 
12/27/78 

i 



SATURDAY 

Breakfast 
% c grapefruit juice 
2 slices applesauce toast (AHA) 
1 c low fat milk 
coffee 

Lunch 
1 c vegetable soup 
4 sal tines 
3 oz. roast beef on 
1 bun 
2 tsp. margarine 
1 medium pear 
1 c low fat milk 
coffee 

Dinner 
Chili con carne (1/3 AHA recipe 
1 piece French bread, 3x3x1% 
1 T. margarine 
2 c tossed salad 
2 T Italian dressing 
% c canned peaches 

- 4 oz. meat) 

Snack 
12 oz. beer 
6 pret2els, 3" diameter 

M.F. 
12/27/78 

HHBBM 



i WWW pat CHO, CHOL SF MF 

III. 'Baked Goods & Desserts (Con'i 

c. apple ple,l X model, Crust 
w/ margarine; filling w/ 
margarine. 

d. 3 ea. pancakes from incom¬ 
plete mix, w/ salad oil (unk 
egg subst, & low fat milk. 
4 " dlam. 

e. 1 ea. muffin; bran, w/ egg 
subst, low fat milk & marg. 
(unkn brand, home) 

f. 1 SV cornbread, incomplete 
mix w/ salad oil, egg subst* 
low fat milk, 3" square 

g. 2 si .French toast, egg subst 
ckd in marg. (unkn, home) 

Average 

7, Mar. oils & other fats (Phase 
II) Average of 

a. oil 

1. Safflower, 1 TB 

2. Sunflower 

3. Corn 

4. Soybean, p. Hyd. 

5. Soy/Corn 9% blend * 

b. Marg. P/S 2-2.5, 1 TB * 

c. . avg of other fats from 3-C 

Average 

409 

341 

112 

3.9 

14.4 

61 * 

184 

349 

4.2 

14.4 

233 . 6.0 

0.2 

18.68 

12.88 

58.4 

56.0 

0.0 

4.0 

3.60 

0.65 

11.91 

1.67 

2.48 

1.62 

2.11 

6.91 

16.96 

8.7 

26.1 

34.4 

0.6 

0.7 

0.45 

0.91 

2.97 

1.11 

3.02 

7.40 

10.03 32.0 1.6 1.55 4.54 

12.52 0.2 1.67 3.43 

0.50 

2.89 

6.05 

2.45 

5.02 
ii 

3.01 

•7.00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 0.0 



FOOD CALORIES PROTEIN FAT CHO. CHOL SF MF PF ALC. 1 FE I 
XI. Vegetables CCon’t) 

e. cp green beaus* (62.5 gm) 

f. h cp winter squash (100.5 gm 

g. *2 cp onions (105 gm) 

h. *2 cp tomato sauce v/o fat 
(136 gm) 

I. % cp cabbage, raw (27.5 gm) 

J. *2 cp turnip, ckd (77.5)gm) 

k. 1 cp T-salad 

l. 1 tomato, raw, 3" diam. . 
(200 gm) 

Average 

16 

39 • 

330 

49 

7 . 

18 

13 

44 

1.0 

1.1 

1.3 

1.8 • 

0.4 

0.6 

0.9 

2.2 

0.06 

0.31 

0.11 

0.18 

0.06 

0.16 

0.10 

0.40 

3.6 

9.4 

6.8 

9.9 

1.5 

3.8 

2.9 

5.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0100 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.0 

0.0 

•0.0 

•0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

0.4 

0.7 

0.1 

0.3 

0.5 

1.0 | 

24 1.4 0.18 4.8 0.0 0.00 0.00 0.00 0.0 0.6 | 

XII. Alcoholic Beverages 

a. Beer, 12 oz, reg.(360 gm)'1 

.. b. Wine, 3*s oz, dry, table 
(105 gm) 

c. Whiskey, 1*2 oz, (45 gm) 

Average 

151 

89 

112 

1.1 

0.1 

0.0 

0.00 
i 

0.00 

0.00 

13.7 

4.4 

0.0 

« 

0.0 

0.0 

0.0 

o.oo 

0.00 

0.00 

t / 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13.0 

10.4 

16.2 

0.0 

0.4 

0.0 

117 0.4 0.00 6.0 0.0 0.00 0.00 0.00 13.2 0.1 

IxiII, Baked Goods & Desserts 
| (Fat Modified) 

| a, 1 SV layer cake,' 1/16 of 8" 
f white cake from scratch, 1 salad oil, low fat milk, egg 

whites (56036) 1 * 

1 ,b. 2 oatmeal cookies, homemade 
| w/ marg. (unkn home) & egg 

196 

91 

2.4 

1.2 

7.38 

5.26 

t 

30.2 

10.0 

2.0 

\ 

0.2 

1.23 

1.02 

3.36 

• • 

3.30 

• 

2.76 

. II 

0.84 

0.0 

0.0 

— 



| FOOD CALORIES PROTEIN FAT CH0. CH0L SF MF PF 1 ALC. FE 
k Con'fc ' 

i. h cp apple juice unswt, 

j. 10 grapes (53 gm) 
• 

k. grapefruit, med (100 gin) 

l. 1 nectarine med, 2%Mdlam. 
(150 gm) 

m. 1 orange, med 2-3/4" diara. 
? (116 gm) 

n. • 1 si watermelon, 4" arc, 
8" radius (426 gm) 

o. 1 plum, 2-1/8" dlam, (60 gm) 

p. 1 cp strawberries unswt 
(149 gm) 

q. 1 pear, 2*$" dlam, (182 gm) 

1 r. 1 peach, 2-3/4" dlam (296 gm 

1 8. 2 si P/A, end In own juice 
1 (200 gm) 

I t. H cp prunes ckd, unswt 
! (135 gm) 

] u. 1 TB raisins (9.45 gm) 

I Average 

56 

36 

41 • 

96 

57 

111 

45 

55 

111 

112 

104 

161 

27 

0.1 

# 

0.3 

0.5 

0.9 *' 

•1.2 

2.1 

0.5 

1.0 

1.3 

1.8 

0.8 

1.4 

0.2 

0.00 

0.16 

0.10 
• 

0.00 

0.23 

0.85 

0.12 

0,75 

0.73 

0.30 

0.40 

0.41 

0.01 

14.3 

9.2 

-.10.6 

25.7 

14.2 

27.3 

11.8 

12.5 

27.8 

28.7 

27.4 

42.4 

7.3 

’o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

*. 0.0 

0.0 

0.0 

0.0 

0.0 

0.00 

0.00 

0.00 • 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

’*0.00 

0.00 

0.00 

0.00 

0.00 

' 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.2 

0.4 

0.8 

0.5 

2.1 

0.3 

1.5 

0.5 

1.5 

0.8’ 

2.4 

'0.3 

78 0.9' 0.27 19.8 0.0 0.00 0.00 0.00 0.0 
f 1 ■1 
0.8 

M ■ i-:, ■ ni 
■. Vegetables 

] a. cp broccoli, ckd (77.5 gm) 

1 b. h cp carrots (72.5 gm) 

1 c. • H cp greens (72.5 gm) 

J d, H cp spinach (90 gm) 
n <. 

20 

22 

14 

21 

2.2 • 

0.7 

1.6 

2.7 

0.23 

0.15 

0.15 

0.27 

3.6 ’ 

5.1 

2.4 

3.3 

0.0 

0.0 

0.0 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
l! . 

0.00 

0.00 

0.0 

0.0 

0,0 

0.0 

0.5 

0.4 • 

0.7 . . 

1.9 



TEW eAWlUBB PROTEIN FAT CHO, CHOL SF MF. PF ALC. 

, IX. -Con’t 

j. H cp oatmeal j(1i20 gm) 

k. 1 cp spoon size shredded 
wheat (50 gm) 

l. 2 saltinea (4 crax),(10.5 gm! 

m. 1 cp soup| cream of mush., 

with water (120 gm) 

• 

n. 1 cp split pea w/l^O, (240. gm 

o. 1 cp tomato w/ HjO, Ul80 gm) 

p. 1 cp vegetarian with water, 
(240 gm) 

q. 1 cp bean with water 

Average 

*67 

161 7.7 5.52 20.9 5.3 ’ 

116 4.0 1.90 20.9, 0.9 

1.46 2.06 1.73 

0.53 0.55 0.67 

0.0 

0.0 

0.0 

2.2 

1.1 

|X. Fruits A Juices, end & fresh, 
dried, average of 

a. 1 apple, raw, med. (150 gm) 

b. \i cp apricots end, light 
syrup (123 gm) 

c. 1 banana, 7" peeled (136 gm) 

d. 1 cp cantaloupe (162 gm) 

d. 10 cherries, fresh (67 gm) 

f. % cp fruit salad, end,' swt. ( 
. (128 gm) 

g. *5 cp orange juice 

h» H cp P/A Juice, end, unswt 

,»t 

0.0 0.00 

0.00 

0.00 

0.00 

0.00 

.0.00 

0.0 

0.0 

0.1 

0.4 



FOOD. CALORIES PROTEIN FAT CH0, CH0L SF MF PF ALC. FE • 
fill. ' Con't 

6. French dreasiAg, comm., 
(avg, clear & creamy) 

■ (15.5 gm) 

7. Italian dressing, comm. 
(15 gm) 

8. 1000 Island (16 gm) 

9. Mayo-type (15 gm) 

10. English walnuts (8 gm) 

11. Mixed nuts (12.8 gm) 

75 

83 

80 

65 • 

52 

.76 

0.1 

0.0 

0.1 

0.2 

1.2 

2.8 

7.66 

9.0 

8.03 

6.35 

5.12 

6.80 

1.9 

1.0 

2.5 

2.2 

1.3 

2.6 

0.0 

0.0 

8.6 

7.5 

0.0 

0.0 

1.16 

• 

1.36 

1.30 

1.22 * 

0.56 t 

1.00 

1.77 

2.08 

1.78 

1.67 

0.79 

4.31 

4.42 

5.18 

4.24 

3.98 

3.34 

1.47 

0.0 

0.0 

0.0 

0.00 

0.0 

0.0 

0.0 f 

0.0 > 

o.i i 

o.o ; 

0.2 

0.5 

C. Average of 1-11 65 1.0 6.30 1.6 2.4 1.01 2.03 3.01 0.0 o.i ! 

Overall average (A-C) 97 0.4 •10.55 0.6 

CO • 
©
 1.69 5.37 3.36 0.0 0.0 

K. Plain breads, cereals, starchy 
i vegj soups - average of 

a. % cp lentils, ckd (125 gm) 

b. *5 cp lima beans (85 gm) 

c. % cp corn w. k. (83 gm) 

1 d. H cp potato (79.5 gm) 

] e. 1 swt potato, baked 5" x 2V 
1 (146 gm) 
I ■ i-•. rti 
| f. 1 cp macaroni, spaghetti 
1 . (130 gm) 

1 g. 1 cp rice, white (2.05 gm) 

\ h. 1 si. bread, white (30 gm) 

1. 1 si bread, whole grain 
4 . (25 gm) 

144 

84 

66 

52 

166 

192 

223 

81 

61 

10.0 

5.1 

2.5 

1.5 

2.5 

5.3 

4.1 

2.6 

2.6 

0.38 

0.09^1 

0.42 

0.08 

0.58 

0.65 

0.21 

0.96 

0.75 

9 

25.0 

16.2 

15.6 

11.5 

38.4 

39.1 

49.6 

15.2 

11.9 

• 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.4 

• 0.00 

0.00 

0.05 

0.00 

0.00 

.0.10 

0.06 

0.27 

0,16 

0.00 

0.00 

0.09 

0.00 

0.00 

0.08 

0.06 

0.33 

0.18 

0.00 

0.00 

0.22 

0.00 

0.00 

0.29 

0.08 

0.30 

0.28 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.1 

1.4 

0.7 

0.4 

1.0 

1.4 

1.8 

0.8 * • 

0.6 



-Tm—* PROTEIN FAT CHQ. CHOL SP MF PF ALC. 
• 

IV. Con't 30 gm. 

d. scallops 
• 

■ e. crabmeat . 
• 

f. lobster 

g. clams 

34 

30 

29 

29 

7.0 

5.2 

5.61 

4.7 

0.42 

0.75 

0.45 

0.75 

1 
i 

1 0.0 

0.3 

0.1 

0.6 

15.9 

30.3 r 

25.5 r 

18.9 '• 

0.07 

0.11 . 

0.04 

0.14 

0.04 

• 0.16 

0.05 

0.14 

0.16 

0.31 

0.14 

0.16 

0.0 

0.0 

0.0 

0.0 

0.9 1 

0.2 | 

0.22 

0.0 | 

Average 30 gm 34 ' 5,4 . 1,05 0.4 21*3 0.19 0.22 0.36 0,0 0.5 

V. Egg, whole, 1 med (50 gm) 82 6.5 5.75 0.5 252.0 1.70 2.27 0.69 0.0 1.2 : 

I /I. Low Fat milk, exact X fat unkn, 
1 cp • 

142 10.1 4.80 14.4 13.9 2.88 1.39 0.19 

o
 • 
o
 0.2 

Cl, Low fat milk, 1%, 1 CP. 113 9.4 • 
CM 13.4 7.0 1.44 0.67 0.07 0.0 0.0 

1 CII.Oil, marg. & other fats composlt< 

a. oil (unkn salad oil) - 1 TB 

b. margarine (unkn brand, home 
use) - 1 TB 

c. other fats - 1 TB 

1. peanuts (9 gm) 

2. peanut butter (16 gm) 

3. avocado (9.38) 

}) 4. ripe olives, sliced 
\ (8.44 gm) 

5, salad dressing, comm., 

>; mayo, (14gm) 

1 

i 

124 

101 

62 

94 

16 

11 

101 

0.0 

0.1 

• 

2.4 

•4.0 

0.2 . 

0.1 

0.2 

14,00 

11.34 

4.38 

8.10 

1.54 

1.16 

11,19 

0.0 

0.1 

1.9 

3.0 

0.6 . 

0.2 

0.3 
» , 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.8 

’». 

1.82 

2.24 

0.84 

1.55 

0.23 

0.17 

1.68 

6.58 

7.50 

2.02 

3.72 

0.89 

0.84 

2.51 

5.60 

1.46 

1.31 . 

2.43 

0.18 

oao 

6,45 

» 

0.0 

0.00 

0.0 . 

0.0 

0.0 

0.0 

o.o- 

0.0 

0.0 

0.2 | 

0.3 

0.1 

0.1 

0.1 



FOOD 

Beef, lamb. Fork composite 

(trimmed of sep. 
average of 30 gm 

a. beef rump, choice 

b. beef round, choice . 

c. beef sirloin ‘■■ l 15. 

d. beef, ground, lean (unkn 
fat content other than lean) 

e. Jiork Id in, fresh ham, whole 

f. pork leg, smoked ham 

g. pork leg, smoked ham, canned 

h. lambleg-,. 

1. lamb loin : 

Average 

76 

66 

8.8 

8.5 

4.26 

3.15 

CHU. CllUii 

0.0 

0.0 

26.4 

27.6 

1.41 

1.18 

tie 

1.93 

1.33 

re 

0.45 

0.23 

ftJLiO • 

0.0 

0.0 

1.1 

1.0 

fl. a. Chix - w/o skin 

b. Turkey - w/o skin 

c. Veal, 6% fat 

Average '_ 56 9.4 1.74 0.0 27.0 0.50 0.46 0.34 

’ K-. 

ll. Shrimp, ckd, 30 gm. 35 7.3 0.33 0.2 45.0 0.04 0.04 0.13 

0.0 

0.0 

0.8 

0.9 

30 gm 
V. a. low fat fish (2%) 

b. med fat fish (12%) 

c, oysters 







Table I Weighting Factor Analysis 

FOOD 
FOOD 

COMPOSITE 

•<l 1 AMT 

G 
weighting 
FACTOR CALORIES PROTEIN FAT CHO. CHOL. SF MF PF FE 

Beef, 
Lamb, 
Pork 

Poultry, 
Veal 

Fish, 
Shellfish 

Shrimp 

p. 1-2 

I 

II 

IV 

III 

30 X 

30 X 

' 30 X 

30 X 

7.75 

3.0 

3.0 

0.25 

512 

168 

102 

9 

65.9 

28.2 

16.2 

1.8 

' • 

24.41 

5.22 

3.15 

0.08 

0.0 

0.0 

1.2 

0.1 

• 

213.9 

81 

63.9 

11.3 

9.15 

1.50 

0.57 

0.01 

10.31 

1.38 

0.66 

0.01 

• • * 

1.78 

1.02 

1.08 

0.03 

9 

7.8 

2.4 

1.5 

0.2 

Weighted X 30 g 

14 791 112.1 32.86 1.3 370.1 11.23 12.36 3.91 11.9 

57 8.0 . 2.35 0.1 26.4 0.80 0.88 0.28 0.9 1 







"HOW TO" SESSIONS 

Purpose and Format 

PURPOSE: 

FORMAT: 

ATTENDANCE: 

PROJECTION 
EQUIPMENT: 

These Sessions are designed to provide an opportunity for physicians 
attending the Annual Scientific Sessions of the American Heart 
Association to participate in discussions of widely used techniques in 
Cardiology and new therapeutic interventions with noted authorities 
in an informal setting. These Sessions were initiated at the Annual 
Meeting of the American Heart Association in 1970 and were 
enthusiastically received by the participants. 

Every attempt should be made for maximal audience participation. 
The audience should be encouraged to raise questions and participate 
actively following the discussion. 

As attendance at the Sessions is limited to 25, admission is by ticket 
only and panel members are requested to respect this limitation. The 
small audience insures an active inter-change among all attending. 
This is the main purpose of the Session. 

These Sessions differ from the Cardiovascular Conferences and 
equipment for projecting slides and illustrated material will be 
provided when arrangements are made in advance. However, a 
didactic presentation is not the purpose and material projected should 
be used for discussion purposes and for audience participation. In 
addition to projection equipment, a blackboard will be made available 
in each room. 

PRESS 
COVERAGE: 

Because of the informal nature of these Sessions, they are closed to 
the press. The committee asks the panel participants not to have 
press representatives attend. 



"HOW TO" SESSIONS 

PLEASE PRINT 

Your Name 

Council 

I. Title 

Moderator 

Address 

Alternate 

Address 

II. Title 

Moderator 

Address 

Alternate 

Address 





CARDIOVASCULAR CONFERENCES 

Purposes and Format 

PURPOSE: 

FORMAT: 

ATTENDANCE: 

PROJECTION 
EQUIPMENT: 

PRESS 
COVERAGE: 

These conferences provide an opportunity for physicians 
and scientists attending the annual Scientific Sessions 
to discuss daily problems with noted authorities in an 
informal setting and have been enthusiastically received 
by the audience. 

Every attempt should be made for maximum audience 
participation. It is suggested that the moderator 
outline the material to be covered in short opening 
remarks, no longer than five minutes by each panelist. 
The audience should then be encouraged to raise 
questions and actively participate in the ensuing 
discussion. 

Based on past experience, attendance is limited. 
Admission is by ticket only and panel members are 
requested to respect this limitation. A small audience 
insures free discussion from the floor, which is the main 
purpose of these conferences. 

The purpose of the conference is to provide group 
discussion. Based on past experience, the Committee 
planning these conferences believes that the projection 
of slides stifles the informal aspect of the conferences 
and does not significantly contribute to group 
discussion. Because of these reasons, no projection 
equipment will be provided. A blackboard will be 
available in each room. 

Because of the informal nature of these conferences, 
they are closed to the press. The Committee asks that 
panel participants do not invite press representatives to 
attend their conferences. 
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INTRODUCTION 
The American Heart Association (AHA), after 

careful evaluation of the scientific evidence, took 
the position in 19651 that the general public, in¬ 
cluding children, should be advised to modify the 
fat and cholesterol content of its diet. It was 
hoped that such dietary modification would lead 
to reduced levels of plasma cholesterol, retard 
the development of atherosclerosis, and reduce 
the incidence of all forms of atherosclerotic dis¬ 
ease. 

This position has been reviewed periodically, 
and has generated considerable controversy pri¬ 
marily because unequivocal evidence that mor¬ 
bidity and mortality are reduced by diet modifica¬ 
tion is not yet available. The latest (1973) version 
of the AHA position2 stated, “In the application of 
these recommendations to family groups, any 
change in the diet must preserve the principles of 
good nutrition. Although nutritional requirements 
differ during the various stages of the normal life 
cycle, the demands for optimal nutrition during 
periods of growth and development of infants, 
children and adolescents, and of pregnant and 
lactating women can be met by appropriate mod¬ 
ifications of the recommendations. Dietary habits 
which are formed during the developing years 
may continue lifelong and influence the severity 
of atherosclerosis in later life.” 

Some physicians and scientists have ques¬ 
tioned the safety and prudence of reducing satu¬ 
rated fat and cholesterol intake of all children. 
They have suggested that diet modification be 
recommended only for children with hyperlipide¬ 
mia.37 Without firm and unequivocal scientific 
demonstration that dietary control of hyperlipi¬ 
demia will reduce atherosclerotic disease, a rea¬ 
soned resolution of the controversy is not possi¬ 
ble. The best AHA can do is to present the facts 
agreed upon by concerned investigators, and to 
describe the issues where facts are incomplete 
and opinions differ. 

THE RISK FACTORS 
FOR CORONARY HEART 
DISEASE IN ADULTS 

Thirty years of intensive epidemiological re¬ 
search have identified six major risk factors for 
the atherosclerotic diseases and have implicated 
several others.811 The established risk factors are 
age, sex, hypercholesterolemia, hypertension, 
cigarette smoking, and diabetes. Less certain risk 
factors are obesity, hypertriglyceridemia, person¬ 
ality type, and lack of physical activity. Recently, 
the concentrations of cholesterol carried in low 
density lipoprotein (LDL) and in high density li¬ 
poprotein (HDL) have been recognized as more 
specific risk factors (positive for LDL, negative for 

HDL) than total plasma cholesterol concentra¬ 
tion. ,2-16 

The established risk factors may be causal 
agents, intervening variables, or secondary indi¬ 
cators of a more fundamental disturbance. In the 
context of prevention, the AHA is concerned pri¬ 
marily with those factors which are susceptible to 
manipulation, a consideration that excludes age 
and sex. Numerous studies have examined the 
effects of risk factor control on incidence of athe¬ 
rosclerotic disease. 

There is convincing evidence that elimination 
of cigarette smoking leads to reduced risk for cor¬ 
onary heart disease (CHD).’8 

Drug treatment of hypertension reduces risk of 
stroke and congestive heart failure, but as yet 
there is no evidence that it reduces the impact of 
hypertension on CHD.17 '8 

Unequivocal evidence is lacking that reduction 
of LDL cholesterol in adults by diet or drugs will 
lower risk of any form of atherosclerotic 
disease.'9-20 

Diet and drug treatment of diabetics allows 
control of blood glucose, but appears not to ame¬ 
liorate the atherosclerotic complications associ¬ 
ated with diabetes.2' 

Reduction of hyperlipidemia may reduce risk, 
but not to a degree that can be detected unequi¬ 
vocally by relatively small clinical trials. In view of 
this possibility, and because most current evi¬ 
dence implicates hyperlipidemia as an important 
intervening variable in the progression of athero¬ 
sclerosis, many physicians and scientists have 
endorsed the AHA recommendation that individ¬ 
uals should be advised to modify the cholesterol 
and fat content of their diets so as to reduce 
plasma lipid concentrations.22 

THE ORIGIN OF 
ATHEROSCLEROSIS 
IN CHILDHOOD 

It is generally accepted that atherosclerosis be¬ 
gins in childhood and undergoes rapid progres¬ 
sion in adolescence and young adulthood, even 
though the serious clinical manifestations do not 
appear until middle age or later.23 Many questions 
remain about the causes of fat deposition in chil¬ 
drens’ arteries and whether these fat deposits 
lead directly to advanced arterial lesions. How¬ 
ever, studies of U.S. men who died from acciden¬ 
tal causes have shown that clinically significant 
lesions begin to appear in the third decade of life, 
shortly after the childhood years.24 27 This obser¬ 
vation is one reason why many physicians and 
scientists believe that prevention, to be effective, 
must begin in the teenage years and possibly ear¬ 
lier. 

RELATIONSHIP OF 
RISK FACTORS AMONG 
CHILDREN TO THOSE IN 
ADULTS AND 
ADULT DISEASE 

Plasma Lipids 
Surveys in the past 5 years have established 

unequivocally that U.S. children have higher 
plasma lipid concentrations than do children of 
other populations in which adult atherosclerotic 
disease is less frequent.28 39 About 5% of 5-18 year 
old U.S. children have plasma cholesterol levels 
greater than 200-220 mg/dl.3135 37 Furthermore, 
children maintain a similar rank order through 
several years of childhood. Most individuals who 
have one of the genetic hyperlipidemias, particu¬ 
larly familial hypercholesterolemia, can be identi¬ 
fied in childhood.40 43 Investigations now in prog¬ 
ress will determine more precisely the degree to 
which plasma lipid levels in childhood predict 
those in adulthood. Meanwhile, many hyperlipi- 
demic children probably will become hyperlipi- 
demic adults, and therefore will be at greater risk 
of adult atherosclerotic disease. 
Blood Pressure 

The evidence pertaining to blood pressure is 
less complete than that for hyperlipidemia, but 
many children have blood pressures that are high 
even by adult standards.3’ 44 Rank order of blood 
pressure is maintained less well through child¬ 
hood than is rank order of plasma cholesterol 
concentration. As with hyperlipidemia, these in¬ 
dividuals are likely to become hypertensive as 
adults. 
Smoking 

The prevalence of cigarette smoking among 
teenagers is high and the rate of cigarette smok¬ 
ing among girls is increasing.45 The earlier a per¬ 
son begins to smoke, the more likely he or she is 
to become a heavy smoker as an adult. Also, 
smoking may be especially harmful during the 
early stages of atherogenesis in adolescence and 
young adulthood. 
Diabetes and Obesity 

Juvenile diabetics are prone to precocious 
atherosclerotic diseases as are adult onset dia¬ 
betics. Obesity predisposes to atherosclerosis 
principally through its contribution to hyperten¬ 
sion and diabetes. Obesity in childhood is asso¬ 
ciated with adult obesity and thereby to adult 
atherosclerotic disease.46 The long-term effects 
of infant obesity remain unclear. 
Other Risk Factors 

Much less is known about the relationship of 
the other suspected risk factors (lack of physical 
activity, personality type) in children to similar 
conditions in adults. Both patterns of physical ac¬ 
tivity and of personal and social behavior are 
probably established in childhood, but little more 
can be said until their relationship to adult dis¬ 
ease is clarified. 

HYPERLIPIDEMIA 
IN CHILDREN ASA 
CONTRIBUTOR TO 
ATHEROSCLEROSIS 

Because hyperlipidemia is the most consistent 
and most frequent risk factor for atherosclerotic 
disease (other than age and sex), it has received 
the most attention as a point of attack for the 
prevention of atherosclerosis. This emphasis re¬ 
mains despite the reservation, described previ¬ 
ously, that reduction in morbidity and mortality by 
lowering plasma lipid concentrations has not 
been proven conclusively. The relatively small 
clinical trials that have been completed may have 
failed to detect a substantial effect because they 
began in adults in whom atherosclerosis already 
was well advanced. 

Much epidemiological and pathological evi¬ 
dence in humans and much evidence from exper¬ 
imental animals suggests that maintenance of low 
plasma cholesterol levels beginning in childhood 
would be more effective in retarding the progres¬ 
sion of atherosclerosis than reducing levels be¬ 
ginning in the 4th or 5th decades. A controlled 
test of this hypothesis has not been done, and 
such an experiment may never be feasible. With¬ 
out a critical direct test of the hypothesis, we 
must assess the total body of evidence bearing 
on the probability that the premise is true; and on 
the feasibility and safety of measures required to 
achieve the proposed manipulation. 

The first issue, the validity of the premise that 
lower plasma lipid levels from childhood would 
retard the progression of atherosclerosis signifi¬ 
cantly, has been discussed already and little more 
can be added. Many currently active investigators 
believe that the premise is probably true, but 
opinions on the strength of the probability vary 
widely. The American public must share with phy¬ 
sicians and scientists the burden of this uncer¬ 
tainty, and must participate in making decisions 
in the absence of conclusive scientific proof. The 
situation is similar to many others in everyday life 
in which total knowledge and absolute certainty 
are not attainable. The two issues that remain are 
(1) the feasibility and (2) the safety of controlling 
plasma lipids by diet modification. 

FEASIBILITY 
OF CONTROLLING 
HYPERLIPIDEMIA 
IN CHILDREN BY 
DIET MODIFICATION 

The feasibility of maintaining low plasma lipid 
levels in children by diet modification has re¬ 
ceived much less attention than the related prob¬ 
lem in adults, but there is sufficient evidence to 
provide a reasonably certain answer. There is a 
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strong genetic component in control of plasma 
cholesterol concentration which is expressed 
early in life.40 4’47,19 However, reduced cholesterol 
intake combined with decreased total fat and sat¬ 
urated fat lower plasma cholesterol concentra¬ 
tions in many children, even in individuals with 
genetic hyperlipidemia. 50 55 '43 

Based on the epidemiological risk factor data, 
a lifelong serum cholesterol differential of only 10 
mg/dl could be expected to have a substantial 
effect on risk of coronary heart disease.56 The 
1973 AHA statement2 on diet and coronary heart 
disease recommended that the adult diet should 
contain less than 300 mgs. of cholesterol per day, 
that not more than 35% of the calories should be 
derived from fat, and that saturated fat should 
provide no more than 10% of total calories. Such 
a diet requires careful food shopping, careful 
preparation, and some reorientation of food pref¬ 
erences for most U.S. adults and children, but it 
is feasible and does not require highly specialized 
food preparations which are expensive and not 
widely available. The National Diet Heart Study57 
showed that such a diet would reduce plasma 
cholesterol levels in a large group of free living 
U.S. adults. A similar diet consumed by children 
should produce comparable effects. 

SAFETY OF MODIFIED 
DIETS IN CHILDHOOD 

The third issue is the safety of the dietary regi¬ 
mens proposed to achieve a reduction in plasma 
cholesterol. Currently, about 80% of U.S. infants 
are fed commercially prepared formulas contain¬ 
ing very little cholesterol and a high proportion of 
polyunsaturated fatty acids.4 No immediate or 
long-term deleterious effects of these formulas 
due to differences in fat or cholesterol content of 
infant formula have been conclusively demon¬ 
strated, but there is conflicting evidence and the 
issues remain under study.5458 65 

Gallstones have been reported to occur more 
frequently in adults who consume large amounts 
of polyunsaturated fats and plant sterols than in 
those who consume predominantly saturated fats 
and cholesterol.66 We do not yet know whether 
the diet recommended for adults, if introduced in 
childhood, would increase the incidence of gall¬ 
stones in later life. Further study of this potential 
hazard is needed. 

Low cholesterol intake in infancy has been sug¬ 
gested as possibly retarding myelination of the 
central nervous system. Children from areas with 
generations of low cholesterol diets have no dis¬ 
tinctive neurologic disorders, but whether more 
subtle neurologic differences exist has never 
been assessed. Children with the very low plasma 

cholesterol values of familial hypobetalipoprote- 
inemia show normal neurologic development.43 

Despite the possibility of unknown potential 
hazards, there seem to be no demonstrated major 
hazards involved in consumption of the AHA diet 
by children. However, as these diet recommen¬ 
dations are adopted, new food products whose 
safety has yet to be determined will be developed. 
For example, soybean meat substitutes and egg 
substitutes currently available contain relatively 
large amounts of sodium which may raise blood 
pressure in some subjects. Investigation into the 
potential benefits and risks of modified diets in 
childhood is encouraged. 

SCREENING FOR AND 
DIAGNOSIS OF 
ACQUIRED AND GENETIC 
HYPERLIPIDEMIAS 

Although opinion is widely divided about the 
desirability of recommending the AHA fat-modi¬ 
fied diet for all U.S. children, opinion is nearly 
unanimous that children falling in the top decile 
of their age and sex distribution of plasma choles¬ 
terol and triglyceride levels should be treated.4367 
The recommendation to treat such individuals is 
based on the association between hyperlipidemia 
in adults and risk of disease, and the presumption 
that such levels in childhood also predict a high 
degree of risk. The problem then becomes how 
to detect hyperlipidemia in children and how to 
establish a specific diagnosis when detected. 

Screening entire populations for hyperlipide¬ 
mia probably is not feasible with present meth¬ 
ods. However, children from families with hyper¬ 
lipidemia or hypertension in one or both parents, 
or from families with myocardial infarction, 
stroke, or peripheral vascular disease in parents 
or grandparents before age 50, have a much 
higher prevalence of risk factors and should be 
examined carefully. Analysis of plasma lipids of 
such children should include at least 2, preferably 
3, repetitive samplings. Once the hyperlipidemic 
child is identified, the physician should realize 
that the hyperlipidemia may be due to diet ex¬ 
cess, to other diseases such as hypothyroidism 
or the nephrotic syndrome, or to an interaction 
between diet and genetic factors. The physician 
should differentiate between acquired hyperlipi¬ 
demia and one of the familial (and presumably 
genetic) hyperlipidemias. 

Acquired hypertriglyceridemia may be related 
to estrogen containing oral contraceptives, alco¬ 
hol, or excessive calories and carbohydrates, and 
often will respond to modification of these fac¬ 
tors. For the child with hypercholesterolemia not 
secondary to some disease state, and possibly 
related to excess cholesterol and saturated fat 
intake, cholesterol should be reduced to less than 

300 mgs/day and saturated fat intake should be 
reduced to achieve a P/S ratio of 1:1. 

Diet induced hypercholesterolemia usually will 
respond to reduction in excess cholesterol and 
saturated fat intake, but long-term nutrition mod¬ 
ification in children is not easily accomplished, 
and some children will not respond. Recommen¬ 
dations for management of the genetic hyperlipi¬ 
demias, and of hyperlipidemias not easily cate¬ 
gorized but not responsive to the above diet, are 
outlined below. 

1. Familial hypercholesterolemia 
From age 1 to 10, approximately one-third of 

these children will attain normal levels of total and 
LDL cholesterol with dietary modification which 
includes the following: reduce fat to 25-30% of 
total calories, substitute polyunsaturates for sat¬ 
urates to reach a P/S ratio of 1:1, and limit dietary 
cholesterol to less than 200 mgs/day adjusted 
downward for younger children. Above age 10, 
this diet alone may reduce total or LDL choles¬ 
terol by 10 to 20%, but it will not cause great re¬ 
duction in plasma cholesterol levels.43 Therapy 
with bile acid binding resins may be necessary in 
such children to attain adequate control. 
2. Familial hypertriglyceridemia 

Most children with familial hypertriglyceridemia 
will attain normal triglyceride levels with moderate 
reduction in body weight in relation to the growth 
curve.43 Further reductions in plasma triglyceride 
in the lean child may be achieved by reducing 
carbohydrates and saturated fat intake. Drug 
therapy is not needed. 
3. Hypercholesterolemia and hypertriglyceride¬ 
mia 

In familial combined hyperlipidemia, either cho¬ 
lesterol or triglyceride or both may be elevated in 
affected children. The dietary and other interven¬ 
tion measures described above are indicated. In 
the presence of obesity, calories also must be 
restricted. 

SUMMARY 

Hyperlipidemia clearly is a risk factor for ather¬ 
osclerotic disease in adults and very likely con¬ 
tributes to atherogenesis in children. The Ameri¬ 
can Heart Association recommends that children 
with elevated plasma cholesterol or triglyceride 
be placed on an appropriate diet in order to re¬ 
duce their risk of hyperlipidemia and possibly to 
reduce their risk of atherosclerotic disease when 
they become adults. Although the evidence does 
not yet support the recommendation that choles¬ 
terol and saturated fat should be reduced in the 
diet of all children, the public should be advised 

that such modification appears safe and very 
likely to be beneficial. 

Measuring plasma lipids of all children in order 
to prevent atherosclerotic disease probably is not 
cost effective. However, children of high risk fam¬ 
ilies should be examined for hyperlipidemia. 
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This statement was prepared by an ad hoc com¬ 
mittee of the Steering Committee for Medical and 
Community Program of the American Heart As¬ 
sociation. Membership of the Committee at the 
time this statement was prepared: 
Charles J. Glueck,M.D., Henry C. McGill, Jr.,M.D. 

Chairman 
Ronald M. Lauer, M.D. Robert E. Shank, M.D. 

“This material is made available as part of the public educa¬ 
tional program of the American Heart Association. No endorse¬ 
ment of any product or service should be inferred or is intended 
if distributed by other agencies or concerns.” 
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EXHIBIT D 

February 15, 1979 

TO; Edwin Bierman, M.D. 
Robert Corwin, M.D. 
Charles Glueck, M.D. 

FROM: 

SUBJECT: SCRIPT - NUTRITION FILM - TEENAGERS 

Mary Winston, Ed.D. 
Chief, Nutrition Programs 

We have a fourth script to review for our nutrition film. The script writer has 
spelled out her philosophy, objectives, and strategy which I think will help when 
you look at the script. Most of what v/ill be done in teaching has to come from 
this supplemental material which accompanies this film. Because we have been 
procrastinating so long with this film, may 1 ask you to review and send your 
comments on the enclosed back to me by March I. 

I hope that we can have a revised script to present to the entire Committee 
in April. 

Thank you very much. 

/jf 

Enclosure 



HERE'S LOOKING AT YOU KID 

PHILOSOPHY: 

OBJECTIVE: 

STRATEGY: 

10-12 minute 16mm film on nutrition for 7th graders 

7th grade students (13-14 yrs.) are in the stage of 
development when an individual seeks to estab¬ 
lish his identity and independence by reacting 
against parental constraints or voices of author¬ 
ity, and when doing his own thing is most 
important. We feel that if we don't motivate the 
students first, good information stands a good 
chance of falling on deaf ears. 

To motivate 7th grade students to want to eat 
foods that are good for them. We want the 
decision to eat right to be their own decision 
based on their own reasons. 

To motivate, we must offer a motivating factor, 
a compelling reason why. Our motivating factor 
in HERE'S LOOKING AT YOU KID is that good 
nutrition goes hand in hand with feeling great, 
looking good (hair, skin, figure), maintaining a 
high energy level, and in general, a look of 
health, vitality and fitness from head to toe. 

Our film will be an exciting visual presentation 
using voice over narration and on camera conver¬ 
sation by two young, healthy, appealing and very 
good looking kids. 

We will feature a young, black prize fighter who 
is a middle-weight contender named Sugar Ray 
Phillips. He is very personable and exciting. We 
will also feature a young model, just starting out 
in her career. She is down to earth, excited 
about her work and anxious to share her secrets 
of staying in top shape. Both will emphasize 
good nutrition as a major part of their ability to 
stay fit and healthy. 

Through them, we will develop the concept of 
energy balance (calories taken in versus those 
burned during exercise) and good foods (foods low 
in fat, high in nutrients). They will also 
illustrate the fact that foods that are good for 
you can be eaten any time of the day (i.e., 
chicken for breakfast, cereal for lunch if so 
desired, etc.). 
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They will not spout information like textbooks. 
Instead, they will talk about their lives and what 
they do to stay fit and healthy. Good nutrition 
points will be worked in naturally as they discuss 
how they take care of themselves. 

Our film will make eating right, looking good and 
feeling good, look like and sound like the 
greatest way to be in the world. 

MAIN NUTRITION POINTS: I) Foods that are good for you are low-fat, 
low-calorie and carry nutrients. 

2) Good foods can be eaten at any time of the 
day. (Chicken for breakfast, ect...). 

3) Energy balance concept. The calories from 
food you eat should be in balance with the 
calories you burn up during exercise. Fat is 
food we ate and didn't need. 

Adolescents will perk up and listen to ways of looking and feeling better. Our film will 
suggest that one way to look and feel better is through good nutrition. The results? 
Better health in the eyes of the American Heart Association. A way to improve skin, hair, 
physique/figure and maintain high energy levels in the eyes of the kids. 

An example of the excitement and feeling we want to create in the film can be seen in 
McDonald's commercials geared toward adolescent audiences currently running on 
television. These establish an image for McDonald's in the eyes of the kids. The spots 
don't mention hamburgers. Instead, they show hamburgers and they show kids having a 
great time, outdoors, playing, running, laughing, living life the way an active kid loves to 
live it. The footage is intercut with them taking bites of McDonald's hamburgers. The 
McDonald's jingle is playing in the background and in closing, we see the logo. We can 
borrow from this approach and create the same highly charged atmosphere of life, health, 
happiness and fun putting special visual emphasis on good skin, good physical condition, 
good hair and good nutrition. We will visually suggest the link between eating well and 
feeling and looking good. Good nutrition will be introduced by Sugar Ray and our model 
and reinforced by intercutting them eating well during the film. 

We will not flood this film with textbook nutrition information. We will use the film 
medium to its advantage creating excitement through the visuals and adding some nutri¬ 
tion information in the dialogue and voice over. We are suggesting to the audience that 
some of the results of good nutrition are right before our eyes. We are making no guaran¬ 
tees....rather, we are saying, "Okay, if you want to be the best you can be, here's a way to 
start." 

Information in the film is pared down to important points. If the audience comes away 
with just a few good ideas about nutrition and anxious to find out more, we've succeeded. 



The film should serve as a trigger, a springboard for the teacher to teach the specifics of 
nutrition. Because the information is limited and because this is a motivational, not an in¬ 
formational nutrition film, it must be used in conjunction with special materials developed 
for the teachers and with special student activities to teach specifics. 

bs-50I 
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CHARACTERS 

Sugar Ray: 

Model: 

A black prizefighter, somewhat Rocky-ish, hard-working, appealing. Expresses himself 

simply, but intelligently. 

Very chic, fashionable, even in a warmup suit. Articulate, even chatty. Poised and self- 

assured, but down to earth, believable. 



HERE'S LOOKING AT YOU KID 

OPEN WITH BLACK. 

SUDDEN PARTIAL ILLUMINATION FROM 
REFRIGERATOR LIGHT. 

MS OF SUGAR RAY IN SILHOUETTE, REACHING 
INTO FRIDGE. 

CU OF S.R. IN WARMUP SUIT PULLING OUT 
CHICKEN LEG, SKIM MILK, ETC. 

MS S.R., YAWNS, TURNS ON WEAK KITCHEN 
LIGHT, TAKES BREAKFAST TO TABLE. 

CU OF BLENDER. ZOOM OUT TO MS OF YOUNG 
GIRL IN WARMUPS PUTTING FRESH FRUITS, 
MILK, ETC., INTO BLENDER. 

MS S.R. FINISHES DRUM STICK, DISPOSES. 

PAN SHOT FOLLOWS S.R. OUT THE DOOR INTO 
DUSKY MORNING LIGHT. 

LS OF S.R. STRETCHING EXERCISES IN THE 
YARD. 

Live SFX 

Footsteps coming downstairs, across floor. Click 

of refrigerator door. 

SFX: Blender 

V.O. (Sugar Ray) 

I get up 5:30, 6:00 every morning. I like a good 

breakfast, usually some chicken and skim milk, 

some apples, sometimes a bowl of cereal and 

toast with orange juice. Food is like fuel to me. 

I gotta get plenty of vitamins and minerals and 

lay off the sweets 'cause I'm runnin' six miles 

every morning, in combat boots with ten pound 

weights in my hands. I'm gonna be Middle-weight 
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CU'S OF S.R. PUTTING ON RUNNING SHOES. champion of the world. Name's Sugar Ray 

Phillips. Don't forget it. 

LS OF MODEL DOING STRETCHING EXERCISES V.O. (Model) 
IN LIVING ROOM. 

I've had to do a major overhaul on my eating 

habits, or else ... I never used to care what I ate 

as long as it filled me up fast. I've got this 

appetite . . . you just wouldn't believe. But now, 

eating right is like a part of my job. I'm a model, 

well, I'm just beginning . . . I've got to keep my 

weight down and I've got to look healthy. I've 

really worked hard at it, but now it's becoming 

second nature to reach for something low in fat 

and sugar when I'm hungry. I go for foods that 

carry something besides just calories. . . I really 

need the energy and nutrients they give me . . . 

like I'll eat yogurt, or an apple instead of a candy 

bar when I'm starving. 

LS'S OF S.R. RUNNING BY THE LAKE, SHADOW V.O. (S.R.) 
BOXING. 

Somebody told me that Muhammed Ali's training 

table is loaded with a dozen eggs, five glasses of 

juice, a twelve ounce steak, a bowl of oatmeal 

and three glasses of skim milk every morning 

when he's in training. That's about twice what I 

take in, but most people don't even need half of 

what I eat. 
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LS'S OF MODEL RUNNING. V.O. (Model) 

Eating right used to be just so I could try to lose 

weight or keep it down. Especially when I first 

started working. But now it's something more. I 

just feel great! And I know eating right has had 

a lot to do with it. It shows! My skin has a glow 

I never ever thought it would have . . . and my 

hair shines more, it acts healthy too. 

MS MODEL RUNS UP TO HER HOUSE. Other girls I know -- a lot of them are models -- 

depend on how they look and feel for a living . . . 

and I would say one of the most important 

secrets they have is good nutrition. They also 

exercise a lot and try to balance the two out so 

they burn up a lot of what they eat. That's what 

I'm trying to do every morning. 

ON CAMERA: "Whew, good Workout." 

MS S.R. WALKS AROUND CAMERA, TRUCK 
SHOT FOLLOWS HIM UP STEPS INTO GYM. 

MS'S & CU'S OF S.R. WORKING WITH LIGHT BAG. 

OnCAM (S.R.): I love food . . . like to give it a 

good home . . . but I burn it all up. You gotta 

burn up what you take in. If you don't, you get 

flabby. That doesn't make it. Good food helps 

my body perform better. 



SEQUENCE - MODEL ARRIVES ON SET ... 
ESTABLISH STUDIO WITH LIGHTS, 
PHOTOGRAPHER, LIMBO BACKDROP, ETC. 

...DOING HER MAKEUP... (CU'S LIPSTICK, EYES, 
BLUSH, ETC.) 

...DOING HER HAIR...DRESSING. 

...BEING PHOTOGRAPHED, INTERCUT WITH 
STILL PHOTOS OF HER IN VARIOUS POSES. 

...EATING LUNCH (TORTILLAS WITH LOW FAT 
CHEESE SPREAD). 

LS'S S.R. JUMPING ROPE, INTERCUT WITH SLO- 
MO. 

...STOPPING TO EAT LUNCH. 

V.O.: (S.R.): Eatin' more than you need to slows 

anybody up, and it can really mess up your blood 

vessels. Take a look at this pipe. See that crud 

in there. Well, fat latches on to the insides of 

your blood vessels just like the rust in this pipe, 

and there's not enough room for the blood to flow 

through to your heart. Might cause a heart 

attack some day when you're older. Feelin' good, 

that's what it is. 

V.O.: (Model) 

I'm in a very competitive business. When there's 

twenty other girls applying for the same job, you 

really feel the pressure, too. Knowing I'm super- 

healthy and looking it gives me the kind of edge, 

or self-confidence that a photographer looks for. 

I also know that by eating right I'm giving myself 

a better chance of living longer . . . making 

things easier on my heart,my digestion . . . and 

that's real important to me. 

V.O. (S.R.) 

I used to feel like I was the best. These days, I 

know I'm the best. I'm gonna win that title to 

prove it, and I'm gonna stay champ for a long 

time. A great fighter needs strong legs, fast 

hands, and a strong heart. Eatin' right and 



exercising plenty keeps your heart healthy for a 

long time. That makes anybody a winner. 
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AFTERNOON SEQUENCE 

RECAP SEQUENCE (2-3 MINUTES). 

SLO-MO'S - RUNNING 
MODEL 
S R 

MODEL DOING HAIR. 
S.R. JUMPING ROPE. 
MODEL POSING. 
S.R. SHADOW BOXING. 

FREEZE FRAME - S.R. PUNCHING INTO 
CAMERA - DISSOLVES TO -TITLES. 

FREEZE FRAME - MODEL IN POSE, SMILING - 
DISSOLVES TO - TITLES. 

V.O. (Model) 

People really notice you when you're at your best 

. . . it's that glow. You radiate health & vitality. 

They know you think a lot of yourself. My diet 

thing has become some kind of philosophy . . . it's 

fun, and it pays off, too. 

V.O. (S.R.) 

Eatin' right . . . feelin' good. That's it. 



EXHIBIT R 
PUBLIC POLICY SUBCOMMITTEE 

OF THE 
AMERICAN HEART ASSOCIATION 

COUNCIL ON EPIDEMIOLOGY 

Excerpts From Summary Notes 

November 11, 1978 Meeting 

(I) Nutrition Labeling - The subcommittee members expressed concern 
that, in spite of policies supporting fat and sodium content labeling, 
AHA had chosen not to endorse related petitions prepared by the 
Center for Science in the Public Interest because of presumed 
potential political problems involved in an association with that 
organization. Note was taken of the absence of AHA support despite 
the endorsement by a broad list of knowledgable scientists and 
professional organizations, including the American College of 
Cardiology. The process by which endorsement was denied also came 
into question. It was recommended that, to the extent possible (given 
the frequent urgency of public policy decision-making), relevant 
Council expertise be sought before final action is taken on such 
matters. 

Dr. Stamler suggested that in order to be most productive and to 
avoid what has been de facto a primarily reactive public policy 
program, public policy objectives, priorities and initiatives should be 
determined for the coming periods, with a focus on the next U. S. 
Congress. 

(3) ChangeMn U. S. D. A. Atmosphere. It was noted that the Department 
of Agriculture may no longer be a unified front for agribusiness, at 
least in the nutrition arena. The appointments of Carol Tucker 
Foreman and Mark Hegsted to key spots in U. S. D. A. are an 
encouraging sign of change. Staff was asked to prepare a profile of 
the various forces concerned with the nutrition discussion in 
Washington. A personal meeting with Hegsted or Foreman was 
suggested as a method to augment AHA understanding of the 
prognosis for Washington action on nutrition and health. Ways should 
be sought in which AHA can work cooperatively with U. S. D. A. and 
with the nutrition subcommittees in Congress — as well as with 
NHLBI - NIH - DHEW, consumer groups, etc. — to achieve dietary 
objectives. 

(5) 
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Exporting the American Diet. It was noted that Title XII of the 
foreign aid authorization statute authorizes the Agency for 
International Development to identify the nature of energy intake in 
developing countries, and to recommend changes. There is the 
possibility that these recommendations will not be optimal, e.g., in 
regard to emphasis on foods that are atherogenic. Staff was asked to 
prepare a further briefing on this for the subcommittee. 



Coronado/San Diego Area/CALIFORNIA EXHIBIT E>/ 

HOTEL DEL CORONADO 600 Rooms 

1500 Orange Avenue, Coronado 92118. PHONE: (717) 435-6611. KEY PER¬ 
SONNEL: Carleton Lichty, Pres. & Gen. Mgr.; Hal J. Carlsen, Exec. V.P. & 
Sales & Mktg. Dir.; Claude Webb, V.P. of Operations; Tom O'Hara, V.P. & 
Mgr.; Nino Hirsig, V.P. & Food & Bev. Dir.; Duane Spandl, V.P. Finance; 
Fred Patino, Asst. V.P. & Conv. Coord.; Heather Dobbins, Conv. Coord. 

LOCATION/TRANSPORTATION FACTS—Year-round beach resort directly 
on the Pacific Ocean on Coronado Peninsula, 7 miles 10 minutes from 
downtown San Diego. 9 miles, 10-15 minutes from Lindbergh Field; taxi 
$7.60. 12 miles from noncommercial Montgomery Field; 7 miles, 10 minutes 
from Amtrak railroad station. Five 6-14 passenger charter hotel limousines 
available for airport and railroad transfer at $3.50 per person. Access via N/S 
Highway 5 to Coronado Bridge to southwest portion of Peninsula. 
ACCOMMODATIONS—Traditional grand hotel built around a garden court¬ 
yard, a modern Hawaiian-style addition houses 600 rooms including 29 suites 
and 60 lanais. All have direct-dial phone. Many have individual-control air 
conditioning, color TV, bathroom phone, balcony, and full glass walls. Some 
have dressing room and balcony. 
DINING/ENTERTAINMENT—Restaurants include the Crown/Coronet Room, 
the majestic Main Dining Room with a paneled domed ceiling dating from 
1888, specializing in American and Continental cuisine, open 7 AM-9 PM 
with dinner entrees from $7.50; and the Prince of Wales Grille. Dancing and 
entertainment in the Ocean View Room nightly from 9 PM. Cocktails in the 
Casino Lounge and the Lobby Lounge from 10 AM-1:45 AM. 

SERVICES/FACILITIES/SHOPS—Terrace level shopping arcade. Car rental 
counter. Staff Language Capability: French, Spanish, German, Italian, 
Japanese, Greek, Danish, & Flemish. Outdoor self-service and valet parking, 
$1.50 for each service; overnight valet $2. 

RECREATIONA1VAMUSEMENT FACILITIES—Heated outdoor swimming 
pool. Private white sand beach. Hotel boathouse on Glorietta Bay with sail¬ 
boats, power boats, water skiing & boat slips; fishing charters arranged. 
Health club with sauna and steam baths. 7 illuminated outdoor tennis courts 
with pro; $6 per hour for courts. 

RATES—Year-round, Convention plan, Single $35-45, Double/Twin $45-55, 
Lanai $65, Parlor Suite $95, Kitchenette Apt.-I BR $115, 2BR $155. American 
plan $19 additional per person. Additional guest in double room $5 per 
person. Rates differ in July & August. Room tax: 6%. Check out: noon. Credit 
Cards: American Express, BankAmericard/Visa, Hotel del Coronado, Master 
Charge. For Direct Billing: arrange with Credit Mgr. 

—Principal Meeting Facilities, Equipment and Services— 
GENERAL COMMENTS—18 meeting rooms, several of which divide to pro¬ 
vide an additional 22, are concentrated in the main building on three floors. 
All have Altec sound systems, multiple electrical/microphone outlets and 
individual controls for sound. Levels linked by stairways and elevators. Sepa¬ 
rate banquet kitchen. 

The Grande Hall accommodates 71 8'x10' or 65 10'x10' booths. Electricity: 
220V. Truck dock: 30' wide. Truck access to freight lift: 10' deep, 20' wide. 

Name of Room Ballroom Grande Hall International Garden 

Dimensions 
(LxWxH in feet) 

dia. 160 ft. 
H-26' 88x134x26 H-10' 33x47x9 

Square Feet 11,800 11,300 8500 1551 

Floor Number 1 Arcade 1 

Floor Cover CarpetAVood Carpet CarpetAVood Carpet 

Portable Walls No Yes No No 

Capacity 

Auditorium 1200 1200 600 200 

Classroom 800 900 400 100 

U-Shape NA NA NA NA 

Reception 1100 1200 600 100 

Banquet 1000 1100 500 90 

MEETING EQUIPMENT: 
Supplied by the hotel—at no charge: Permanent & Portable Stages; Installed 
PA System; Lectern, Portable and Floor Microphones; Lecterns; Podiums; 
Padded Metal Stack Chairs; Blackboards; Easels/Tablets; Cork Boards; Lobby 
Bulletin Board.—at a charge: Portable PA Systems; Reel & Cassette Tape 
Recorders/Players; Phonographs; A/V Replacement Parts; Overhead, 16mm 
Sound, Opaque & 35mm Slide Projectors; Remote Control Cords; Writing 
Pads, Pens, Pencils; Duplicating Machines; Individualized Direction Signs. 
Supplied by local vendors—Rear Screen, 8mm Sound and Film Strip Pro¬ 
jectors; Typewriters; Name Cards/Holders; Truck/Van. 

MEETING SUPPORT SERVICES: 
Provided by the hotel—at no charge: Plumber; Locksmith; Laborers, Attend¬ 
ee Registration.—at a charge: Messenger; Notary Public; Print Shop; Photog¬ 
rapher/Photo Shop; Carpentry & Paint Shop; Electrician; Musicians; Security 
Guards; A/V Operators & Repairmen. 

Provided by local vendors—Stenographer; Display Builder; Sign Painter, 
Decorating Service; Tours & Entertainment. 



EXHIBIT 

DEPARTMENT OF HEALTH 

P. O. BOX 90 

HARRISBURG 17IZ0 

February 5, 1979 

American Heart Association 

7320 Greenville Avenue NJ 
Dallas, Texas 75231 _ 

Dear Sir: 

On October 26 through 28, 1978, the American Heart Association 

presented in Fort Lauderdale, Florida, a scientific session on "Coronary 

Atherosclerosis - A Review of Nutritional Factors in Prevention and 

Management". 

I would like the American Heart Association to consider exploring 

the possibility of repeating this program in Pennsylvania in conjunction 

with the Division of Nutrition Services as a co-sponsor. The American 

Heart Association, Pennsylvania Affiliate, with whom I work very closely, 

would also be a potential sponsor. 

If you would be willing to discuss this proposal at length, please 

contact me at (717) 787-5375 or 5376 between the hours of 7:30 a.m. and 

4:00 p.m. 

I will look forward to hearing from you. 

Sincerely 

and Chronic Diseases 

Division of Nutrition Services 



EXHIBIT G 

Member Societies 

AMERICAN DIETETIC ASSOCIATION 

AMERICAN INSTITUTE OF NUTRITION 

AMERICAN SOCIETY FOR CLINICAL NUTRITION 

INSTITUTE OF FOOD TECHNOLOGISTS 

SOCIETY FOR NUTRITION EDUCATION 

AMERICAN HOME ECONOMICS ASSOCIATION 

AMERICAN ACADEMY OF PEDIATRICS 
COMMITTEE ON NUTRITION 

FOOD AND NUTRITION BOARD. NATIONAL ACADEMY 
OF SCIENCES/NATIONAL RESEARCH COUNCIL 

1978 - 1979 Board of Directors 

Dr. Gilbert A. Leveille. Chairman (IFT) 
Michigan State University 

Dr. Roslyn B. Alfin-Slater (SNE) 
University of California. Los Angeles 

Dr. Myrtle L. Brown (FNB) 
National Academy of Sciences 

Dr. Ivy M. Celender (AHEA) 
General Mills, Inc. 

Dr. Marjorie Devine (SNE) 
Cornell University 

Dr. Hans Fisher (AIN) 
Rutgers University 

Dr. Helen A. Guthrie (SNE) 
Penn State University 

Dr. R.G. Hansen (AIN) 
Utah State University 

Dr. H. David Hurt (IFT) 
Del Monte Corporation 

Dr. Jean Lockhart (AAP) 
American Academy of Pediatrics 

Mr. Howard W. Mattson (IFT) 
Institute of Food Technologists 

Dr. M.C. Nesheim (AIN) 
Cornell University 

Dr. Robert E. Olson (ASCN) 
St. Louis U. School of Medicine 

Dr. George Owen (ASCN) 
University of Michigan 

Dr. Arlette I. Rasmussen, R.D. (ADA) 
University of Delaware 

Miss Joan L. Sharp, R.D., (ADA) 
Ohio State University Hospitals 

Dr. Myron Winick (ASCN) 
Columbia University 

Dr. Esther Winterfeldt, R.D. (ADA) 
U.S. Dept, of Agriculture 

November 22, 1978 

Dr. Richard E. Hurley, M.D. 
Executive Deputy Vice President 
in Medical Affairs 
American Heart Association 
7320 Greenville Avenue 
Dallas, Texas 75231 

Dear Dr. Hurley, 

The National Nutrition Consortium is a non-profit 
organization comprised of the major professional societies 
in food, nutrition and a dietetics. The Consortium is in the 
process of some major changes in staff and expanded programs. 
Some of these are described in the enclosed press release. 

I am enclosing some materials that describe the 
activities of the Consortium prior to August 1978 
and possible new Consortium projects in our four 
program areas. Some of these projects have now been started. 
Also, I am attaching the draft of copy for our new 
brochure. I apologize that we do not have the completed 
brochure but many of the programs described herein have 
only been initiated within the last few weeks. Because of 
our pressing needs for financial support in the very 
near future, I am sending this draft. I will of course send 
you a final copy as soon as they become available. 

With our full time staff, downtown offices and 
expanded programs we will be operating in 1979 at an 
annual budget level of approximately $100,000. We are 
guaranteed an income of $16,000 from member organization 
dues. I hope that this will be considerably supplemented 
by individual voluntary contributions from the 80,000 
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persons in our member organizations. We also anticipate some income 
from sale of two Consortium publications. As stated in our brochure, 
the Consortium accepts contributions to defray general operating 
expenses from foundations, companies, and the consuming public. 

I would greatly appreciate any consideration the American Heart 
Association might give to our request for a contribution. We are 
hoping to receive donations in the range of $5,000. The Consortium 
is classified by the Internal Revenue Service as a 501(c)3 organization. 

Thank you very much. 

Sincerely, 

id 

Kristen W. McNutt 
Executive Officer 

KWM:dn 

Enclosures: Brochure draft copy 
Possible National Nutrition Consortium Projects 
Overview of the Consortium 
October 18 Press Release 



COVER COPY 

(Draft 11/17/78) 

National Nutrition 
Consortium, Inc. 

Member Societies 

American Dietetic Association 
American Institute of Nutrition 
American Society for Clinical NUTPItlbN 
Institute of Food Technologists 
Society for Nutrition Education 

Liaison Societies 

American Hone Economics Association 
American Academy of Pediatrics, 

Committee on Nutrition 
National Academy of Sciences, 

Food and Nutrition Board 
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2121 P Street, N.W., Suite 216 
Washington, D.C. 20037 

(202) 659-0088 
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The National'Nutrition Consortium, is a non-profit organization comprising 

the major professional societies in food, nutrition and dietetics. The 

cumulative membership of these societies totals approximately 80,000 

scientists, physicans, educators and dietitians who have training and 

experience in nutrition. 

Goals and Objectives 

The primary goal of the National Nutrition Consortium is to provide 

accurate information about nutrition. In areas where there exists lack of 

scientific concensus among professional nutritionists, the Consortium offers 

the public and policy makers access to a spectrum of opinions rather than 

leaving them dependent upon polarized points of view. 

The Consortium also provides coordination and communication among its 

member organizations. This is accomplished by board member interaction, 

monthly communication of activities of the Consortium and its member 

organizations, and joint participation of individuals from each society in 

Consortium committees. 

A "Report From the Consortium" is printed every two months in the 

professional journals and newsletters of member organizations. Since many 

of these publications circulate in libraries, the readership audience greatly 

exceeds the total membership represented. 

Services 

The Consortium serves as a clearinghouse for information on nutrition. 

It privides access to the various services and committees of its member organizations 

located across the United States. The Consortium does not duplicate the i* 
j 

functions of its member organizations but complements and strengthens them. 

The Consortium refers inquirers to nutrition experts and other sources of 
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information when requests fall beyond the scope and function of its own 

Washington staff. 

The Consortium welcdmes inquiries from the news media, consumer groups, 

congressional staff and other health and education organizations. 

Staff and Committees 

The Consortium maintains permanent offices with full time staff in 

Washington, D.C. These resources facilitate communications with government 

agencies, Congress, consumer groups, other health and education organizations, 

and news media. 

Many of the programs of the Consortium are implemented by its committees 

which focus primarily on consumer information, public affairs and nutrition 
Ot/t. 

education. Ad hoc committees are appointed as required to carry new or 
A 

short term functions, programs and projects of the Consortium. 

Fellowship Program 

The Consortium sponsors a fellowship for graduate students in fields 

related to nutrition, health and food science. Candidates for Ph.D. or 

M.D. degrees, who are in nutrition and whose universities accredit a one- 

semester experience, are selected to work with the Consortium staff on 

specific projects . The students gain experience in nutrition policy 

development, government organization and the operations of professional 

nutrition societies. They prepare a report on their experiences for their 

academic committee and participate in graduate seminars of universities in the 

Washington area. 

Governance 

Policy and programs of the Consortium are determined by a board comprised 

of three delegates from each member society and one delegate from each 
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liaison society. The board meets regularly to review staff and committee 

activities, to initiate new programs, and to determine Consortium policy. 

The board provides leadership in the development and coordination of food 

and nutrition policies at the national, state and local levels. 

Funding 

The Consortium is supported primarily by dues from its member and 

liaison societies, contributions from individuals in these societies and sale 

of publications. It accepts contributions from foundations, companies and the 

consuming public . to defray general operating expenses. 

(Biosketch) 

Dr. Kristen W. McNutt became executive officer of the National Nutrition 

Consortium in September'1978. Dr. McNutt earned her B.A. in chemistry 

at Duke University^ M.A. in nutrition at Columbia University and Ph.D. in 

biochemistry at Vanderbilt University. 

Prior to joining the Consortium, she served as FASEB Congressional 

Science Fellow with the Senate Agriculture, Nutrition and Forestry Committee for 

one year and as research associate with the Nutrition Foundation for four 

years. She also served as volunteer public health nutritionist with Project 

HOPE in BrazilJ 
CShe and her husband, Dr. David McNutt, coauthored the college textbook 

Nutrition and Food Choices. 
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Member Organizations 

Each member organization of the Consortium maintains permanent 

executive offices with professional staff. Each has a variety of committees and 

divisions responsible for implementing specific programs, developing position 

papers’and statements,.and responding to issues of public and professional 

interest. These societies also offer publications 

on food and nutrition. 

Each society conducts an annual meeting designed to present to its membership 

the most recent information in its discipline. This is accomplished by research 

reports, panel discussions, workshops, and exhibits. Several organizations also 

administer professional recognition awards. 

The professional journals of these societies include Journal of the 

American Dietetic Association, Food Technology, Journal of Nutrition Education, 

Nutrition, American Journal of Clinical Nutrition, Pediatrics, and the Journal 

of Home Economics. These have a cumulative subscription of approximately 
'the.r' pr\er*> loo. r* 

150,000. In addition these societies publish newsletters informing^of organization 

activities, current events and public affairs. 

The AMERICAN DIETETIC ASSOCIATION (ADA) is the professional organization 

of 37,000 dietitians who work in hospitals, universities, health delivery 

facilities, food service institutions and a variety of other arenas. Their 

training includes food preparation-*en delivery, the role of diet in health 

maintenance and dietary management of diseases. They counsel patients, 

educate the public, aid in nutrition training of other health professionals 

arid provide-.numerous other professional services. 
i 

The ADA establishes educational standards for the profession of dietetics 

and maintains continuing education programs for practioners. Each March 

the ADA sponsers National Nutrition Week, an event supported by the Consortium 

and its other member organizations. 
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The AMERICAN INSTITUTE of NUTRITION (AIN) has 1,700 members, most 

of whom conduct nutrition research and teach in departments of biochemistry 

or other related sciences such as physiology, molecular biology and toxicology. 

They work primarily in universities, colleges and medical schools. Membership 

in AIN is limited to persens whom have, in the opinion of their scientific peers, 

demonstrated expertise in well designed and executed research and who have 

made contributions to the growth and application of the science of nutrition. 

Most members have maintained an acedemic postition for several years and have 

published their work in peer-refe#reed journals. 

AM participates in intra-hemisphere and internationa^onferences on nutrition 

It maintains information on the professional expertise and specific areas 

of interest of its members and provides information about graduate programs 

in nutrition. AIN is a member of the Federation of American Societies of 

Experimental Biology (FASEB). 

The AMERICAN SOCIETY OF CLINICAL NUTRITION (ASCN) represents 400 

clinical nutritionists who are also members of the American Institute of Nutrition. 

Many are physicians. Clinical nutritionists are active in graduate and 

undergraduate education in universities, schools of public health, 

and medical schools, and conduct research primarily related to the practice 

of medicine. 

ASCN provides services similar to those of AIN. It holds an annual meeting 

in conjunction with several other professional societies which focus on 

various aspects of clinical research. 

The INSTITUTE OF FOOD TECHNOLOGIST^IFT) represents 17,000 professionals 

with training in food science and related disciplines such as nutrition, 
i 

engineering, chemistry, biology, genetics, biochemistry, microbiology and 

toxicology. Most IFT members work in the food industry or universities, 

conducting research designed to maintain food quality and safety. Results 
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of this research >' are applied in the food processing and delivery systems. 

IFT has an active public information program that includes a network 

persons around the country who answer questions from the news media regarding 

food technology. IFT Scientific Status Reports are developed in response 

to consumer interest in various food-related topics. 

A SOCIETY FOR NUTRITION EDUCATION (SNE) represents a cross-section of 

5,000 professionals including teachers, nutritionists, health professionals and 

communicators. Members work in schools at all levels, state and community 

health facilities, agriculture extension programs, the news media, and many 

other areas. Nutrition educators are involved in improving educational 

methodologies and quality of nutrition information reaching students and the 

public. 

SNE publishes resource materials for educators and the public and has 

produced several films on nutrition, Iijnaintains the National Nutrition 

Education Clearing House, a comprehensive collection of print materials 

related to nutrition and education. SNE also reviews new print and audio 

materials for nutritional accuracy and educational appropriateness. 

The AMER3CAN ACADEMY OF PEDIATRICS (AAP) is comprised of 17,000 boxcd. 

certified pediatricians whose goal is the attainment by all American children 

of their full potential for physical, emotional and social health. These 

pediatricians work in private and group practices, in various health facilities 

including hospitals, pediatric practice and pediatric research. 

The Committee on Nutrition of AAP is comprised of pediatricians and 

other scientists with expertise in nutrition. Ifcompiles and publisher the 

essential facts which are the scientific basis for practical nutrition 

of infants, children and adolescents. The committee also comments on legislative 

issues which affect the nutritional well-being of mothers and children. 
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The FOOD and NUTRITION BOARD (FNB) , as an entity of the National Academy 

of Sciences-National Research Council, serves under the terms of the charter of 

the National Academy of Sciences as an advisory body to federal agencies and, 

on its own initiative, to the general public on science as related to food 

and nutrition. It participates in guiding tn= implementation of effective 

policies to assure an adequate, wholesome, and sate, food supply. Support 

of research and educational processes necessary to further that effort 

is part of its mission. 

The FNB is comprised of 16 members with rotating appointments. The 

liaison panels are a Consumer Panel, an Industry Panel, and Panels of representatives 

of federal agencies, scientific societies and trade associations. 

Many functions of the FNB are performed by broader committees of persons 

with expertise in specific areas of food and nutrition. These committees 

include Clinical Nutrition, Dietary Allowances, Food Protection, GRAS List 

Survey, International Programs, Food Science and Technology, Nutrition of the 

Mother and Preschool Child, Dental Health, Sodium-Restricted Diets, and 

Nutrition, Brain Development and Behavior. 

The AMERICAN HOME ECONOMICS ASSOCIATION (AHEA) represents 50,000 home economists 

who work in colleges and universities, extension, human services, business, 

homemaking and elementary, secondary, and adult education. Home economists 

teach, conduct research, and administer programs related to services for the 

young, elderly, handicapped, and the entire family. There are over 10,000 members 

of the Food and Nutrition Section of AHEA. 

AHEA promotes professional standards and conduct, improves the quality 

of individual and family life, and encourages individual professional development. 

The Association's Center for Family directs attention and action to trends, 

related to the family, through advocacy, research, leadership development, 

resource referral and program generation. 
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Member Si me ties 

AMERICAN DIETETIC ASSOCIATION 

AMERICAN INSTITUTE OF NUTRITION 

AMERICAN SOCIETY FOR CLINICAL NUTRITION 

INSTITUTE OF FOOD TECHNOLOGISTS 

society for nutrition education 

AMERICAN HOME ECONOMICS ASSOCIATION 

AMERICAN ACADEMY OF PEDlATR.CS 

COMMITTEE ON NUTRITION 

FOOD AND NUTRITION BOARD. NATIONAL ACADEMY 

OF SCIE NCES NAT lONAL RESEARCH COUNCIL 

Kristen McNutt, Ph.D. 
Executive Officer 

THE NATIONAL NUTRITION CONSORTIUM* 

The National Nutrition Consortium was organized early in 1973, with 
sponsor members American Institute of Nutrition, American Dietetics Associa¬ 
tion, Institute of Food Technologists, and the American Society for Clinical 
Nutrition. During the following five years, the Society for Nutrition Educa¬ 
tion, the American Academy of Pediatrics, the Food and Nutrition Board of the 
National Academy of Sciences, and in 1977 the American Home Economics Associa¬ 
tion joined as affiliate members. 

It is recognized that in view of the greatly increased interest of the 
American public in nutrition, it is time for greater effort on the part of 
nutrition scientists and informed nutrition educators to bring to the public 
sound facts of nutrition, the requisites for a healthful, satisfactory diet, 
and the assurance that a well-balanced diet can provide all nutritional needs. 

The National Nutrition Consortium, representing these professional 
nutrition societies, is in a particularly advantageous position to pull together 
and present the balanced judgements of the scientific nutrition community when 
addressing nutrition problems of special concern to the public and the repre¬ 
sentatives of the public. 

One of the advantages of the Consortium is its vested interest in scientific 
facts of nutrition and the application of those facts for the public good. The 
Consortium is not selling a product, and any position taken is bound to be 
scientifically sound, cautious, and conservative. 

The Consortium has been addressing problems of nutrition education, food 
quality and nutritional safety of food, National Nutrition Policy and its 
implementation, and nutrition research priorities and support. 

Increasingly, the Consortium has become involved in providing resources of 
nutrition expertise to the executive and legislative arms of the Federal 
Government as consideration is given to the role of diet in health care and 
health maintenance, to food production policy, and to monitoring of food use, 
as key factors in the well-being of our people. f 

* Summary of activities prior to August 1978 
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In November 1973, the National Committee on Labeling and Education (a 
food industry committee) offered a grant to the Consortium to develop guidelines 
for the food industry that would be helpful in their meeting requirements of 
the Food and Drug Administration nutrient labeling regulations and provide an 
informative statement to the Consumer. Panels of nutritionists were appointed 
to prepare position papers on the subject of nutrition and suitable information 
on proposed labeling, which were reviewed by a committee which then led to the 
production of the booklet, "Nutrition Labeling - How It Can Work For You". 
Some 30,000 copies were distributed gratis to communicators with the public. 
Some 30,000 additional copies have been sold to the public. 

In 1974 a Statement of a National Nutrition Policy was developed by the 
Consortium. Dr. Grace Goldsmith, Dr. William J. Darby, and Dr. Jean Mayer 
constituted a Committee to prepare the Statement, which was approved by the 
Board and offered to Senator McGovern's Senate Select Committee on Nutrition 
and Human Needs. The Statement was published by that Committee. 

In 1974 the Consortium provided assistance to Senator Schweiker and 
Senator Kennedy in supporting the Nutrition Education Medical Act to provide 
funding of nutrition teaching in medical schools. 

The Consortium was instrumental in supporting the requirement for paid 
services in nutrition, which appears in the regulations governing the Health 
Maintenance Organizations supported by HEW. 

The so-called Proxmire Bill, S.548, offered in the Senate in 1974, prohibited 
the FDA from setting upper limits of amounts of vitamins and minerals to be con¬ 
tained in vitamin-mineral supplement preparations. The Consortium provided both 
testimony and a number of written statements which explained the hazards of such 
legislation. In this case, the National Health Federation was sufficiently strong 
to overcome objections of responsible scientists. 

In September 1975, under contract with the Federal Trade Commission, the 
Consortium appointed a panel of nutritionists to study and evaluate proposed 
regulations on nutrition advertising and to provide revisions of the proposal.. 
An excellent statement was the result. The problems with the proposed regulations 
have not yet been resolved. 

The Consortium has offered comments to the Federal Trade Commission on the 
problems of protein supplements and proposed rule-making with respect to advertis¬ 
ing these products. 

A statement on the effective use of fluoride in the prevention of dental 
caries has been widely distributed, and a number of comments have been made in 
opposition to the claim of the National Health Federation* that fluoride is a 
cause of cancer. We have worked with the Dental Institute of the NIH and the 
American Cancer Society on this problem. 

*An organization supported by the health food industries. 
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In view of the reduced authority of the FDA to control amounts of vitamins 
and minerals in supplements, and in view of the growing megavitamin craze, it 
was important to prepare a position paper on the Safety, Toxicity and Misuse of 
Vitamins and Minerals. This paper deals thoroughly with the vitamins and more 
particularly with the trace minerals, about which there is less general knowledge 
and with which there is a greater likelihood of toxicity in view of the small 
limits of safety. This paper is now in press. 

For several years the Consortium has been active in regard to the rapidly 
growing use of the fake cancer cure Laetrile. This in part has been stimulated 
by the success of the National Health Federation in accumulating support for the 
Proxmire Bill which was passed by both Senate and House with a surprising majority. 
This prohibits the Food and Drug Administration setting maximum limits for vitamins 
and minerals in supplements and has led to a megavitamin craze that is almost 
uncontrollable. The Consortium's opposition to the megavitamin craze has taken 
several forms, the most recent being a brief statement prepared by a member of 
the Consortium Board, which in simple lay language states the case remarkably 
well. This is being picked up by the national press, and we are seeing wide use 
of the information, which should have an important effect upon the consumer who 
has been misled. 

Dr. Victor Herbert of the Bronx VA Hospital has been particularly effective 
in testifying against the use of Laetrile and has prepared a strong statement 
that was distributed by the Consortium to the fifty Governors of the States. 
We have a number of appreciative responses, and the recent Consortium actions 
against the use of Laetrile are an encouraging indication that the tide may be 
turning. 

The Consortium is now involved in an active effort to develop a program of 
nutrition education of the public that will meet the public's needs. The first 
step is to encourage the development of an adequate supply of well-informed 
nutrition educators who will increase the number of well-informed teachers, 
who will communicate with the public. This is applicable not only to the 
program of education in the schools, but also of consumers and of the older 
population. Mechanisms for this accomplishment are being constructed, and the 
Consortium will play an important role in this broad program of nutrition education. 

It is clear, we believe, that the role of the Consortium in relation to 
the nutritional status in this country has expanded, with new opportunities and 
new responsibilities becoming apparent. We believe we have an important role to 
play in the improvement of the nutritional status of the people of our country. 

May 1978 



POSSIBLE NATIONAL NUTRITION CONSORTIUM PROJECTS 
(priorities depend on budget) 

For discussion September 1978 

Program Area #1 
Interorganization Coordination 

Brief monthly report from NNC Executive Officer to each Board member and to 
the Executive Officer/Secretary of all member organizations. 

Submit bimonthly column about NNC activities to journal or newsletter of all 
member organizations; submit also to other food and nutrition periodicals. 

Coordinate existing programs for answering public inquiries. 

Circulate to the NNC Board new position papers and publications of each 
organization. Assure that each organization knows what publications and papers 
are being developed by other organizations. 

Develop an exhibit booth for annual meetings of member organizations to in¬ 
crease awareness of each organization of the NNC and of the activities and 
objectives of other member organizations. 

Prepare combined listings of publications from member organizations on certain 
topics of public interest. 

Sponsor joint project for National Nutrition Week. 

Sponsor special project for the International Year of the Child. 

Program Area #2 
Nutrition Education 

Develop directory of available scholarships and student aid. A lot of this 
information probably exists in the files of member organizations; NNC already 
has some of it on file. It needs to be made more accessible to students. 

Develop source book regarding public and private funding for nutrition education 
programs. 

Develop and publish brochure for students on Careers in Nutrition and related 
disciplines (Compilation or packet of existing brochures from NNC member 
organizations). 

Maintain and publicize roster of persons who would be willing to participate in 
career days or career fairs. 

Provide assistance at the state level for the implementation of the USDA 
Nutrition Education Program 

Create a well funded committee to develop and implement a strategy to improve 
nutrition eduation of health professionals and paraprofessionals (non-physician 
education). 

Compile information about course requirements in existing graduate programs 
around the country for degrees related to the disciplines represented in the NNC. 

Survey current projected needs for nutrition manpower under various possible 
changes in funding for nutrition education and nutrition research. 



Project Area #3 
Public Information Activities 

Coordinate existing programs such as the Institute of Food Technologists (IFT) 
Public Information Program, American Institute of Nutrition (AIN) Public 
Affairs Committee, Society of Nutrition Education (SNE) regional communicators, 
and similar groups of other member organizations. 

Publicize availability of improved second printing of the nutrition primer, 
"Nutrition Labeling--How It Can Work For You". 

Review plans for proposed position papers of member organization to avoid 
duplication of efforts. 

Develop lay language press releases/statements in response to issues that 
need a rapid response. We would need a mechanism for quickly researching, 
drafting, and reviewing such statements with knowledgeable persons in NNC 
organizations. 

Develop media-nutritionist mailing list (both a media person and a nutrition person 
who know each other) for receipt of press releases and publicity of position 
papers and publications. 

Maintain a roster of speakers with various interests and expertise in nutrition/ 
foods who would be willing to speak to consumer/civic groups; publicize avail¬ 
ability of this roster. 

Hold a small meeting of six or eight food-nutrition editors for popular magazines 
and six or eight people trained in foods and nutrition to explore how the NNC 
can work with them to meet their needs for sound nutrition information. (Might 
also discuss such a project with a School of Journalism). Additional programs 
would depend on the results of this pilot project. 

Pub! ish(probably from existing camera ready copy) a compilation of book reviews 
of non-technical publications that have been published in NNC member organization 
journals. The compilation would be distributed to public and university libraries 
IN PERSON by someone in nutrition who lives in that community. 

Public conferences/workshops on nutrition. Explore sponsoring with groups such 
as AAUW, LWV, National Foundation March of Dimes, or American Heart Association. 

Develop and publish consumer booklets on topics such as "Misuse of Food" or 
"Diet and Cancer". 

Provide technical advice for existing consumer-public newsletters on advances 
in nutrition research and other topics. 



Program Area #4 
Public Affairs 

Coordinate activities and plans of public affairs persons of NNC member organi¬ 
zations. Be sure each is aware of the other's entire program both in DC and 
at staff headquarters. 

Be sure that NNC Board and appropriate people are on the mailing lists for 
selected committees and members of Congress. 

Maintain up-to-date files of reports and other publications related to nutrition 
policy issues. Files will be "open" for use in the office but NNC cannot 
distribute or place orders for others. 

Coordinate and stimulate invitations to key Congressional staff and researchers 
as well as members of Congress to be on programs at NNC member organization 
meetings and legislative workshops. 

Maintain a "Nutrition Witness Briefing Service": 
1. Review testimony for style and level. 
2. Provide information on special interests of various Committee members. 

Develop and publish with the help of Congressional staff a brochure for 
nutritionists who are invited to testify before a committee (what it's all about, 
do's and don'ts, written vs. oral testimony). 

Develop a newsletter for staffers regarding relevant activities of the NNC 
member organizations or the broader nutrition community. 

Distribute member organization position papers to Congressional staff in cases 
where interest exists. 

Write comment (for Board and Ad Hoc Committee approval) on selected proposed 
regulations. 

Develop a Guide to various nutrition organizations. In non-technical language 
describe the expertise of each, how they differ, membership requirements, number 
of members, headquarters, objectives, and other relevant information. 

Develop a Legislative Handbook (coordinate with existing handbooks of member 
organizations) for nutrition people. 

Develop a Regulatory Handbook that explains programs of various Executive Agencies 
and catch phrases such as "Title I" or Section 19. 

Washington Seminar in Foods and Nutrition (2-3 days) for graduate students and 
persons in NNC organizations. Program will describe activities of the legislative 
and executive branches of the government and explain how persons trained in 
foods and nutrition might contribute to nutrition policy development. Seminars 
will be partially funded by registrant but supplemented by special project funds. 

Prepare a legislative newsletter to be distributed through or in cooperation with 
existing communications networks of NNC member organizations. J 



EXHIBIT 

UNIVERSITY OF WASHINGTON 
SEATTLE, WASHINGTON 98195 

School of Medicine 
Department of Medicine 

November 1, 1978 

HEAD, DIVISION OF METABOLISM, ENDOCRINOLOGY, AND GERONTOLOGY 

Mary Winston, Ed.D. 
Nutritionist 
American Heart Association 
7320 Greenville Avenue 
Dallas, TX 75231 

Dear Mary: 

I have recently had the opportunity to discuss with industry scientists fat 
modification of a major food component of the diet, i.e., chocolate. As you well 
know, its fat content is high in saturated fat, mainly in the form of cocoa butter. 
The chocolate manufacturers have indicated to me that they can modify the milk fat 
using skim milk solids rather than whole milk, and would be able to label the 
product "skim milk chocolate". However, the FDA would prevent the modification of 
the major fat component, cocoa butter, if the manufacturers still want to refer to 
the product as "chocolate". 

As it stands, milk chocolate has approximately (by weight) 10% chocolate 
liquor, 20% cocoa butter added, 25-27% milk solids including fat, 40-45% sugar, and 
less than 1% lecithin, vanillin, etc. The chocolate manufacturers would be willing 
to reduce the amount of added cocoa butter, using either substitution with vegetable 
fat derivatives or perhaps no substitution at all to reduce total calories if the 
flavor holds. In view of the position taken by the FDA, there is no incentive for 
the chocolate manufacturers to want to modify their product. Since in our Diet- 
Heart Statement deliberations, we would like to urge manufacturers of food products 
to modify the fat content of their products, I believe this is an example of where 
we run into a bureaucratic road block. I would be interested in your views as to 
whether or not the Heart Association should get involved with the FDA regarding the 
fat modification of foods, as illustrated by this example. 

With best wishes, 

Sincerely 

Edwin L. Bierman, M.D. 
Professor of Medicine 

ELB:jId 
cc: Dawn Bryan, AHA Public Policy 

Dr. Barry Zoumas, Hershey Foods Corp. 
Richard T. O'Connell, Chocolate Manu. Assn. 



PLEASE TAKE THE FOLLOWING ACTION 
American 
Heart 
Association 

Memorandum 

_Sign & return 

_Comment & return 

_See me about this 

_File 

_Xerox_copies 

___For appropriate action 

_„ For your information 

_DO NOT return 

_Return a copy to me 

Please draft a reply 

EXHIBIT H 
February 28, 1979 

TO: Len Cook 

FROM: Mary Winston 

SUBJECT: HDL HANDBOOK 

Dr. Hurley asked me to have the Nutrition Committee review the proposed 
HDL Handbook developed by Dr. Kannel. 

The following is a summary of comments received from members of the Nutrition 
Committee: 

Bierman, E. — feels that the HDL information for CHD risk assessment is really 
an epidemiological concern and not a nutrition concern. 

Mattson, F. -- proposed handbook is premature. Further evidence in support 
of the whole concept of HDL-CHD relationship is needed. The extent of knowledge 
does not support the indicated precision of three significant figures, as in Table I. 
There is no known method of altering the level of HDL and hence there should 
be no rush in getting such information into the hands of physicians or laboratories. 

Mueller, J. — fears that its use could be psychologically harmful to an individual 
patient and could lead to great misunderstandings and frustration on the part 
of individual practitioners attempting to use it. 

The attempt to use finite numbers and mathematical formulae based on 
observations which may be random and are certainly variable in routine settings 
may be misleading. 

Farquhar, J. — concerned with the suitability of this piece as an AHA guideline 
because of the restrictive nature of the subject matter. It is concerned only 
with the statistics relating HDL cholesterol to the earlier Framingham risk 
tables. Feels that any AHA guideline on the subject should be more compre¬ 
hensive, reviewing the evidence for or against the HDL-CHD association being 
casual (and including non-epidemiological evidence to this point), commenting 
on factors which may influence HDL cholesterol, mentioning the kinds of chemical 
analysis which are available and recommended, and establishing some provisional 
policy guidelines which will aid physicians and other interested professionals 
in their efforts to deal with the situation. 



Len Cook 
February 28, 1979 
Page 2 

InsulT, W. -- recommends that this be published by the AHA to supplement 
the original "Coronary Risk Handbook" (EM 620-PE). 

The HDL handbook is compatible with the original risk handbook. The HDL 
material is very timely as the HDL measurement is widely available *and 
practicing physicians frequently request aid in its interpretation. 
Although there is no data on how HDL can be favorably altered by treat¬ 
ment, the capability of interpreting HDL effects on an individual's 
risk is a useful function for the physician and can offer substantial 
reassurance to patients. 

The exact format of the HDL material needs to be carefully evaluated. 
Preferably, it should be integrated into the original handbook on 
future printings in order that the final document cover the entire 
adult age range and both sexes. This integration may require some 
revision of both documents. 

/ij 

ADDENDUM - March 6, 1979 

Weidman, W. -- when you look at the relative risk tables they provide no 
further help than the usual statement that HDL cholesterol levels of 35 mg. 
or less are associated with an increased frequency of coronary heart dis¬ 
ease. It seems logical that if hypertension is present, it increases the 
risk. What concerns us is that the tables, are purportedly based on 
scientific data; however, the data are certainly tenuous now in regard 
to HDL cholesterol, particularly when it is above 45 mg. per cent. 

Furthermore, according to the handbook, the LDL cholesterol is more pre¬ 
dictive; however, he provides a "fudge" factor for its calculation on 
the basis of total cholesterol and HDL cholesterol; I am concerned that 
perhaps the data are too soft to come up with such hard numbers. 



ADDENDUM - March 8, 1979 

Dustan, H. — thinks it might be a very good idea to have a booklet on 
HDL-cholesterol that could be mailed out but finds this one to be almost 
unintelligible. If there were some ways to simplify the information that 
Dr. Kannel has presented, it would be a good idea to prepare the infor¬ 
mation for as wide a distribution as is requested. 
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ABC pares more 
off Saturday 
morning ad time 
By 1981, it will be down to 
6-V2 minutes; other networks; 
stay mum, but advertisers 
call move inflationary 

ABC-TV announced last week it would 
again reduce commercial time in 
children’s programing, cutting it by 20% 
in two phases beginning next year. 

ABC officials called on other networks 
to follow suit. Neither, however, had any 
immediate reaction. 

The plan did bring quick reaction from 
Peter W. Allport, president of the Associ¬ 
ation of National Advertisers, and Peggy 
Charren, president of Action for 
Children’s Television. They didn’t like it. 

The National Association of Broad¬ 
casters’ commercial code now allows 9-1/2 
minutes of nonprogram time per hour in 
Saturday and Sunday morning children’s 
programs. 

ABC said it uses 8-1/2 minutes of this 
allowance now and will reduce it to 7-1/2 
minutes beginning next Jan. 1 and to 
6-1/2 minutes beginning Jan. 1, 1981. The 
one-minute hourly allotment to ABC-TV 
affiliates will remain unchanged. 

ABC said the freed network minutes— 
which are worth about $20,000 each as 
commercial carriers—would be used for 
special messages on nutrition and health, 
public service announcements or general 
program information. Queried about the 
last category, an ABC spokesman said it 
could include program promotional an¬ 
nouncements but that no decision had 
been made on this point. 

With its reduction to 6-1/2 minutes, 
ABC said, the combination of network 
and local commercial time in and around 

ABC children’s shows will be “equal to or 
at times, less than” total commercial time 
in prime evening hours. The code now 
allows 9-1/2 minutes per prime time hour 
for all nonprogram materials, with an out¬ 
side limit of 10 minutes per hour. 

Announcing the reduction plan last 
Thursday, ABC officials recalled that they 
had advocated tighter and tighter commer¬ 
cial limits in children’s programing since 
before the code maximum was first cut 
from 16 minutes an hour to 12 minutes in 
1973, and that as the code limits have gone 
down, ABC has sold fewer minutes than 
the code allowed. 

ANA’s President Allport said he com¬ 
mended ABC’s efforts to get more infor¬ 
mation to children but that this is “a bad 
approach” that is “without compensating 
social benefits.” 

“Fundamentally,” Mr. Allport said, “we 
feel—and feel we can document—that ad¬ 
vertising to children is a service to 
children. Hence any cutback in time 
devoted to advertising to children is in no 
way beneficial to children.” Other adver¬ 
tising sources estimated ABC would have 
to raise commercial time costs at least 25% 
to make up for reduced inventory. 

ABC’s move came at a time when 
children’s television advertising is under 
pressure at the Federal Trade Commission 
and the FCC—a point that did not escape 
Peggy Charren and ACT, which wants to 
delete all advertising from children’s pro¬ 
grams. 

Mrs. Charren said she thought it too bad 
that ABC didn’t change its “rules for 
children” until the FTC and FCC were 
considering changing the rules for the in¬ 
dustry. 

She also found other things wrong with 
the plan: It doesn’t go “far enough” or 
“fast enough,” she said, and it overlooks 
five other weekdays that carry children’s 
programing. She also didn’t like the idea 
that the freed minutes might be used to ca¬ 
rry program promos. 

More satisfied with the announcement, 
however, were Senator Ernest Hollings 
(D-S.C.), chairman of the Communica¬ 
tions Subcommittee, and FCC Commis¬ 

sioner Abbot Washburn. 
Senator Hollings, who has on his sub¬ 

committee’s agenda for this Congress a 
wide-ranging inquiry into children’s TV, 
said he was “pleased to see this sort of 
constructive action being taken.” He ad¬ 
ded: “It’s my hope we will begin to see 
more initiatives by broadcasters and adver¬ 
tisers that demonstrate a willingness to ad¬ 
dress the issues.” 

Mr. Washburn, who noted his call at last 
year’s NAB convention for cutbacks in 
children’s advertising, said he was 
“delighted” with ABC’s move, and he 
too, said he hoped “the other networks 
will follow suit.” 

Stuck between 
two extremes, 
FTC may try to 
compromise on 
children’s TV 
San Francisco hearing features 
hard-line positions of opponents, 
but there are indications that 
the commission may back down from 
trying for an outright ad ban 

There weren’t exactly fireworks, but the 
opening round of the Federal Trade Com¬ 
mission’s children’s advertising hearings 
got under way last week with more than 
just snap, crackle and pop. 

With emotions running high on both 
sides, the FTC opened proceedings in San 
Francisco concerning its controversial pro¬ 
posals to limit, and in some cases ban, ad¬ 
vertising aimed at children. 

By day two, however, reports had sur¬ 
faced that FTC staff attorneys had given up 
the idea of an outright ban. Instead, the 
reports said, the FTC was hoping for some 
sort of compromise, which might include 
required public service announcements 
aimed at the younger audiences. 

In Washington, an FTC spokesman sug- 

Golden Gaters. Witnesses for the defense (Kellogg's Fred Furth, Gen¬ 
eral Mills' Bernard Loomis) and prosecution (ACT'S Peggy Charren, 

Citizens Communications' Nicholas Johnson) before the FTC. Photos by 
kqeo(tv) San Francisco, which carried prime time special on hearings. 
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I 
gested that a close reading of commis¬ 
sioners’ statements in early phases of the 
case indicate they never really favored an 
outright ban. 

Only three FTC commissioners are par¬ 
ticipating in the case. Absent from the San 
Francisco hearings—which conclude this 
week —is FTC Chairman Michael 
Pertschuk. Mr. Pertschuk was disqualified 
from the proceedings by U.S. District 
Court Judge Gerhard Gesell. Also absent 
isCommissioner Robert Pitofsky, who dis¬ 
qualified himself because of his work in 
this area prior to joining the FTC. 

Among those testifying against the pro¬ 
posals were toy and cereal manufacturers. 
Kellogg Co. attorney Frederick Furth 
denied allegations that that company’s ad¬ 
vertisements were misleading, and argued 
that the FTC had no jurisdiction over 
regulation of TV commercials. 

Mattel Inc. attorney Michael Weinstock 
was even more emphatic. “Our position, 
simply stated, is that the proposed ban is 
unconstitutional, economically injurious 
and unnecessary,” Mr. Weinstock said. He 
added that a ban on toy advertising would 
increase the cost of toys and decrease the 
quality and quantity of children’s televi¬ 
sion programing. Mr. Weinstock predicted 
any such ban could cost Americans an 
estimated $840 million a year in increased 
toy costs. 

The issue of constitutionality, along 
with charges of the FTC’s overstepping its 
regulatory bounds, have been major 
themes of opponents. 

But advocates of the ban believe the 
commission’s actions are justified. They 
claim industry self-regulation has not 
worked, and a ban is therefore necessary. 

Peggy Charren, president of Action for 
Children’s Television, described industry 
attempts at self-regulation as a “a dis¬ 
aster.” At a news conference last week, 
Mrs. Charren called for a moratorium on 
advertising “harmful foods and toys.” 

“A child’s desire for most unsafe toys 
and harmful foods is created by television 
advertisements,” she said. “If the indus¬ 
try were forced to sell to adults, the pro¬ 
ducts would very likely improve.” 

Another argument she offered is that 
children are unable to understand the real 
intent of an advertisement, that they are 
unable to distinguish between advertise¬ 
ments and programing, and that they thus 
become “targets” of the advertising in¬ 
dustry. 

One psychologist went a step further last 
week. Professor Robert Liebert of the 
State University of New York at Stony 
Brook claimed that a child might begin to 
mistrust a parent who contradicts the 
claims of a TV advertisement. An oppos¬ 
ing view, however, was offered by one ad¬ 
vertising agency executive who was 
quoted in the Washington Post as saying 
that advertisements were actually benefi¬ 
cial, since they helped a child develop a 
skeptical eye. 

The second round of hearings will begin 
in Washington March 5 and is scheduled 
to go five weeks. 

The FTC chairman, tossed out 
of the children’s TV proceeding, 
is undeterred from keeping 
his agency on consumerist course 

Michael Pertschuk has a pretty good line 
on which way his agency is heading: 
“We’re not retrenching.” 

The Federal Trade Commission chair¬ 
man, who has been forced to wait in the 
wings while the hearings on children’s TV 
advertising proceed (facing page) said last 
week that he felt “comfortable” with the 
agency’s present direction. 

“We’ve whittled away the petty stuff... 
and strengthened those programs that 
made sense,” he said. 

Mr. Pertschuk said in an interview he 
believes that, under his leadership, the 
commission is living up to its mandate. 
“By and large, I think it’s important for 
those of us in this agency to stimulate 
public debate.” He added that to let ideas 
“germinate secretly” would not be in the 
best interest of the American consumer. 

The commission came under fire last 
week from groups opposed to the nature of 
the children’s TV inquiry, charging that 
the FTC was overstepping its boundaries. 
And while Mr. Pertschuk declined to com¬ 
ment on the pending hearings (a federal 
judge disqualified Mr. Pertschuk from the 
case because the chairman had been found 
to have prejudged the issues 
[Broadcasting, Nov 6, 1978]), he did 
say that actions the FTC have initiated 
were those he felt to be in the best interest 
of consumers. 

Asked whether it was possible for the 
commission to remain objective, given its 
pro-consumer interests, Mr. Pertschuk 
said it was indeed. “To be a public interest 
law firm,” he said, “means the agency’s 
interest isn’t shaped by an economic in¬ 
terest.” With that attitude, he added, it is 
possible to look at the public interest as 
broadly as possible and still remain objec¬ 
tive. 

Mr. Pertschuk maintains that even 
though some view his agency as a collec¬ 
tion of liberal, consumer-oriented lawyers, 
its primary concerns have actually been 

quite traditional. Such practices as using 
information to redress balances and free¬ 
ing up the marketplace have been the ma¬ 
jor thrust of the FTC’s actions, he said. 

“I think we’re essentially a conservative 
agency,” he added. “I think those who 
have observed the agency ... have come 
away with the sense that we don’t inter¬ 
vene in the marketplace unless that inter¬ 
vention will help consumers.” 

He believes that last year’s symposium 
on media conglomerates (Broadcasting, 
Dec. 18, 1978) was the type of informa¬ 
tion-gathering activity that can ultimately 
prove useful. That meeting, he said, was 
important because it gave both his staff 
and the public a chance to better under¬ 
stand a complex and important issue. 

He said, however, that the meeting has 
thus far not resulted in any actions; no 
cases are pending before the commission, 
and all media mergers will be examined on 
a case-by-case basis. 

As for the new Congress, the FTC 
chairman thinks his agency may be in for 
hard times. “This won’t be a Congress 
friendly to regulation,” he said. 

But Mr. Pertschuk noted that he plans to 
make certain there are at least no misun¬ 
derstandings with the Hill. He said he 
plans to establish good working relation¬ 
ships with key committee members and 
keep in close contact. 

He has also tried to keep in close contact 
with his own staff. He said a week spent 
answering phones in the Chicago office 
was an interesting, although “frustrating,” 
experience. 

These kinds of actions, though, as well 
as meetings with consumer groups, have 
allowed him to get a good idea of what’s on 
people’s minds. 

But he realizes that the marketplace 
changes, forcing the commission into “a 
continuous process of re-evaluating 
priorities.” 

And his own actions thus far? “I would 
say that if I started over I’d make all the 
speeches over again.” To which he added, 
perhaps reflecting on the hearings he had 
been disqualified from, “Prudence in 
public debate is a good thing.” 
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EXHIBIT 
STANFORD UNIVERSITY MEDICAL CENTER 

STANFORD, CALIFORNIA 94305 • (415) 321-1200 Ext. 6051 

Stanford Heart Disease Prevention Program 
Department of Medicine, Room S-005 
Stanford University School of Medicine 

January 3, 1979 

Mary Winston, Ed.D., Chief 
Nutrition Programs 
American Heart Association 
7320 Greenville Avenue 
Dallas, Texas 75231 

Dear Mary, 

Jack Farquhar has asked me to join him in responding to your memo of 
November 28, regarding the Public Education Pieces on Triglycerides, 
because of my interest in the field and my role on the Executive 
Committee of the Epidemiology Council. In our opinion, the statement 
entitled "Elevated Triglyceride Levels" is entirely satisfactory as 
it presently stands. On the other hand, we would not recommend that 
the second document, entitled "High Triglycerides" and prepared by 
the Washington AHA, be distributed by the Heart Association. In our 
opinion, the latter document goes beyond what is at present prudent 
for the Heart Association to say about triglyceride in relation to CHD. 

With best regards for the new year. 

Sincerely, 

Stephen B. Hulley, M.D., M.P.H. 
Associate Professor 

cc: Dr. Farquhar 



DESIRABLE WEIGHTS 

Weight in Pounds According to Frame (In Indoor Clothing) 

HEIGHT 
(with shoes on) 

1-inch heels 
Feet Inches 

SMALL 
FRAME 

MEDIUM 
FRAME 

LARGE 
FRAME 

5 2 112-120 
5 3 115-123 
5 4 118-126 
5 5 121-129 
5 6 124-133 
5 7 128-137 
5 8 132-141 
5 9 136-145 
5 10 140-150 
5 11 144-154 
6 0 148-158 
6 1 152-162 
6 2 156-167 
6 3 160-171 
6 4 164-175 

118-129 126-141 
121-133 129-144 
124-136 132-148 
127-139 135-152 
130-143 138-156 
134-147 142-161 
138-152 147-166 
142-156 151-170 
146-160 155-174 
150-165 159-179 
154-170 164-184 
158-175 168-189 
162-180 173-194 
167-185 178-199 
172-190 182-204 

(with shoes on) SMALL MEDIUM LARGE 
2-inch heels FRAME FRAME FRAME 
Feet inches 

4 10 
4 11 
5 0 
5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 
5 9 
5 10 
5 11 
6 0 

92- 98 
94-101 
96-104 
99-107 

102-110 
105-113 
108-116 
111-119 
114-123 
118-127 
122-131 
126-135 
130-140 
134-144 
138-148 

96-107 
98-110 

101-113 
104-116 
107-119 
110-122 
113-126 
116-130 
120-135 
124-139 
128-143 
132-147 
136-151 
140-155 
144-159 

104-119 
106-122 
109-125 
112-128 
115-131 
118-134 
121-138 
125-142 
129-146 
133-150 
137-154 
141-158 
145-163 
149-168 
153-173 

For girls between 18 and 25, subtract 1 pound tor each year under 25. 

HIGH 

TRIGLYCERIDES? 

WHAT DOES 

THAT 

HEAN? 

American Heart Assodctc 
of 

Washington 
333 First Avenue It.;si 
Seattle, WA 96 
Phone: (206) 285-14i 

Metropolitan Life Insurance Company 
One Madison Avenue, NY, NY 10010 1978 
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WHAT ARE TRIGLYCERIDES? 

TR1 GLy'cER IDES are complex 

its. This kind of fat Is 

assured In your blood. It 

h?> been made by your body out 

of foods you have eaten. 

CHOLESTEROL Is a different fat 
often measured at the same time, 

'tlood tests for these fats must 

e ordered by your doctor, who 

n tell you what they mean. 

Yru must not eat or drink any 

Tcad for at least 12 hours 

'->rfore such a test. 

fha TRIGLYCERIDE levels given 

HHow are the highest "normal1' 

vrlues accepted. 95$ of the 

pulatlon has lower values. 

Age Hen Women 

(mg$) 

WORRY? NO! DO SOMETHING! 

because 

W 
WE KNOW THAT H 

Too many TRIGLYCERIDES Increase 

your risks of atherosclerosis. 

In this disease, the walls of 

blood vessels thicken, making 

the Inside smaller. Less blood 
goes through the smaller vessel, 

so less oxygen and fewer nutri¬ 

ents are carried to all parts 

of the body. 

WE KNOW THAT 

High TRIGLYCERIDE levels, plus 

high cholesterol levels, cause 

Increased chances of heart 

disease. 

WE KNOW THAT 

20-29 155 1A5 

30-39 160 155 
*10-1*9 165 165 

50-59 175 180 
60- 180 190 

Diabetes and high TRIGLYCERIDES 

are related. High TRIGLYCERIDES 

alone do not cause diabetes. 

WE SUSPECT THAT 

(tata from Blerman and Porte 

Ann. Intern Medicine, 1968 

High TRIGLYCERIDES alone may 

increase chances of heart 

dt sease. 
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WHERE DO THEY COME FROM? WHAT CAN I DO? 

Research has shown two groups of 

people have higher TRIGLYCERIDES 

than normal. One group comes from 

families who have Inherited higher 

TRIGLYCERIDES than normal. One 

group eats more calories than 

needed for energy. You cannot 
choose your family, but you can 

choose what you eat and what you 

weigh. Most people can lower 

TRIGLYCERIDES by losing weight. 

(See the table on the back for 

YOUR Ideal body weight.) 

DO 

Eat a variety of basic foods. Be 

sure that most of your calories 
come from grains (bread and cereals), 
vegetables, fruits, meat, fish and 

milk. Read labels to find out what 

you are eating. 

DO 

Limit ALCOHOL to no more than two 

servings In one day. Ore serving ■ H 

means: 
1 

Candy 

HIGH CALORIE FOODS 

Soda Pop 

^ SWEETS^ 

Rich Deserts Pastries 

N.„/ 
Marbled Meats^ Fried Foods 

Wine 

— ALCOHOL^— Vodka 

/ \ 
Gin, Rum Brandy 

1 ounce gin, rum, vodka, whiskey 
OR 

1 1/2 oz. sweet wine 

0" 
2 1/2 oz. dry table win* 

OR 

5 ounces beer 

DO 

■ } ; 

■m: 

Use fish, chicken and turkey as often 
as you do other meats. They contain 

less fat and fewer calories. 

The fats you eaf are of more concern 
If your CHOLESTEROL leVel Is also 

high. If this Is so. ask your 

Heart Association for more Informa¬ 

tion. 

.u.%1 
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EXHIBIT 

association 
Serving Cook, DuPage and Lake Counties 

L 

December 7, 1978 

American Heart Association National Center 
7320 Greenville Avenue 
Dallas, Texas 75231 

Attention: Nutrition Committee 

Dear Members of the American Heart Association Nutrition Committee, 

At a recent Preventive Cardiology meeting held here at the 
Chicago Heart Association on September 29, 1978, a discussion 
took place regarding the need for improvement of meals served 
on airplanes. Many of those who attended this meeting agreed 
that more airlines should offer foods which are considered 
"Heart Healthy". 

The Chicago Heart Association's Nutrition Subcommittee 
recommends that American Heart Association's Nutrition 
Committee investigate possible ways of influencing the 
airlines to make heart healthy meals available to all 
passengers. We are sure you will agree that many people 
would benefit from this worthwhile project. 

Thank you for your attention in this matter. * 

Sincerely, 

- OccCi CiAs 
Therese Ann Dolecek, R.D., M.S. 
Chairman 
Nutrition Subcommittee 
Chicago Heart Association 

Chicago Heart Association, 
incorporated “Not For Profit” 

in 1922, is an affiliate of 
The American Heart Association. 

20 North Wacker Drive* Chicago, Illinois 60606 • 312/346-4675 



EXHIBIT M 

AHA NATIONAL POLICY GUIDELINES 
WITH RELATIONSHIP TO 

OTHER AGENCIES IN THE CO-SPONSORSHIP OF PROGRAMS 

1. "Co-sponsorship": Support of this degree will require that the Heart 
Association be involved in the initial Dlanning and 
development of the Program and will have the full 
right of approval of the finalized program which is 
to be implemented. Co-sponsorship may or may not 
involve budgetary suDport and/or staff support. 

2. "In Cooperation With": Programs which will be listed as "in cooperation 
with the Heart Association" will also require involve¬ 
ment of the Heart Association in the initial planning 
and in the final approval of the Program, but will not 
involve budgetary or staff support. 

3. "Endorsement": Programs which are endorsed by the Heart Association 
will be those which meet the criteria and guidelines 
established by the appropriate Heart Association Committee 
for the activity planned, e.g., hypertension screening, 
but will not involve the Heart Association in the planning 
or implementation of the program and will not include 
budgetary or staff support. 

4. "Support in Principle": Programs sponsored by outside agencies which do not 
correspond to ongoing programs in the Heart Association 
and for which no guidelines have been established, yet 
which are, in general, in support of the broad objectives 
of the Heart Association will be designated as supported 
in principle. 

Approved by the Board of Directors - January 28, 1G77 

7/26/77 
ba 



NUTRITION WORKING GROUP 

PROPOSED NEW INITIATIVE 

Title - Dietary Sodium and Its Role in the Occurrence, Management and Prevention 

of Hypertension 

Obj ectives: 

To encourage and support a broad range of investigations including basic, 

clinical, epidemiological, preventive and therapeutic studies on the role of sodium 

and related ions in hypertension. 

The types of studies which are sought would include: 

1) The development of improved methodology for determining sodium intake 

practical for short term and long term studies of hypertension in free living 

populations. (Included should be consideration of potassium intakes and other 

related parameters of potential relevance for studies of hypertension. The identi¬ 

fication of body tissues which might reflect recent or long term intake should be 

considered.) 

2) Metabolic and clinical studies of sodium intake and its relation to 

blood pressure over a broad range of intake are needed to determine whether there 

is dose related response or threshold effect. 

3) Characterization in physiologic and metabolic terms of salt sensitivity, 

i.e. blood pressure change in response to salt intake. (Included should be studies 

of potassium, renin-angiotensin, aldosterone and extracellular water.) In addition 

there should be determination of the prevalence of salt sensitivity in selected 

U.S. population. 

4) Studies of the effects of sodium restriction on blood pressure in salt 

sensitive hypertensive individuals. 
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5) Clinical studies attempting to characterize the separate and distinct 

therapeutic effects on hypertension of weight reduction, sodium restriction and 

hypertensive drugs. 

6) Study of the feasibility of achieving practical reductions of blood 

pressure through moderate restriction of sodium intake in free-living group of 

individuals with mild and moderate hypertension and not treated with anti-hypertensive 

drugs. 

7) An opportunity is sought to observe a previously isolated unacculturated 

population with demonstrated low salt intake and to describe changes in prevalence 

of hypertension which accompany industrialization, modification of conditions of 

living and increasing consumption of salt in the diet. 


